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h '' Attachment 1

j[D .
ASME B&PV Code, Section XI

!

i - Limerick-Cenerating Station, Unit 1
Preservice Inspection Relief Request.s

v
Submittal Program

l
n

1. Introduction

1.1 The following provides a summary of our program for submitting,

,; relief requests for those Unit 1 Reactor Pressure Vessel (RPV) and
; -

piping components that could not be fully examined to the requirements
' of the ASME Boiler and Pressure Vessel Code, Section XI, Rules for

Inservice Inspection of Nuclear Power Plant Components.
?

j . 2. Scope

2.1 Requests for relief for limited preservice examinations of the RPV3-
'

pressure. retaining and support components are applicable to the
requirements of the 1980 Edition of Section XI, as modified by the

| Addenda through the Winter 1980.

h ~~.
Requests for relief for limited preservice examinations of the

.

2.2
pressure retaining and support components of piping, vessels,L,3; ,

i pumps, and valves are applicable to the requirements of the 1974
|| Edition of Section XI, as modified by the Addenda .through the
T Summer 1975, Appendix III of the Winter 1975 Addenda and paragraph

IWA-2232 of the Summer 1976 Addenda.
n

fj 2.3 The requirements of Subsections IWP and IWV, pump and valve operability
1; testing, are not included in the scope of this document.
O

I

N
.d

ti
i 3. References

,

,,

3.1 Final Safety Analysis Report, Limerick Generating Station,-

~j Units 1 & 2
,!
d 3.2 Safety Evaluation Report, related to the operation of Limerick

Generating Station, Units 1 & 2, August 1983

3.3 ASME Boiler & Pressure Vessel Code, Section XI.

l

l 3.3.1 1980 Edition as modified by the Addenda through the
| Winter 1980.
,

'
- 3.3.2 1974 Edition as modified by the Addenda thrcugh the

,|C Summer 1975,-Appendix III of the Winter 1975 Addenda and
g'' paragraph IWA-2232 of the Summer 1976 Addenda.
.

e407230146 840717
i; PDRADOCK05000g

-

,

G

'
_ _ . . _ _ . _ . . . , _ _



a
~

a -

';
Y '. .
-

4.2 Limited piping component examinations are documented in Relief.; ,

~^[ ' Requests 6 through 24, the Component Summary Table and the Safety
A_/ Impact Summary.

5 4.2.1 Relief Requests 6 through 24 include:
'i 4.2.1.1 Summary of the Code requirenents for the

preservice examination of a particular group of
'F piping components. Generally, there is one

Relief Request per Code Item No. of Tables
IWB-2600 and IWC-2600. (More than one Relief
Request is possible if there is a difference in
the particular Code requirement from which
relief is requested.)

4.2.1.2 The particular Code requirement from which
'

relief is requested.

4.2.1.3 Identification of the number of piping
components included in each Relief Request.

4.2.1.4 Technical justification for granting relief.

4.2.2 Component Summary Table includes:

4.2.2.1 The identity of each pipe component for which
*

relief is requested. Components are listed on

] the Component Summary Table in the same order
that they ara listed in NES document 80A1558
(Reference 3.5). The Table includes:.

Component identification number.-

'

Isometric drawing number,-

y Code Item No. & Category.-

- Description of the physical configuration.
- Incomplete Examination Analysis Report

Number.
Description of the obstruction limiting the-

examination.
r Identification of the examinations that-

,; were limited and to what extent.
'

Safety Impact Category Number.-

Relief Request Number.-

4.2.3 Safety Impact Summary includes:

4.2.3.1 A brief description of the Plant requirements
based on a postulated complete failure of each
piping component that was not completely examined.

:O
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3.4 General Electric (GE) Document Ln*-PIP-1, Preservice Inspection
e') Program Plan for the Reactor Pressure Vessel, Limerick Unit No. 1

.;~ J
'

3.4.1 GE Dwg. 160-83B-18, Sheets 1-4, Weld Identification (RPV)

3.5 Nuclear Energy Services (NES) Document 80A1558, Limerick Generating
Station, Unit 1, Preservice Inspection Program Plan for Nuclear
Piping Systems

.q

4. Description

4.1 Limited RPV examinations are documented in Relief Requests 1
through 5 and Attachment #7 (TAB #8) of General Electric's "USNRC
Regulatory Guide 1.150 Report, Limerick Unit #1".

4.1.1 Relief Requests 1 through 5 include:

4.1.1.1 A summary of the Code requirements for the
preservice examination of a particular group of
RPV components. Generally there is one Relief
Request per Code Item No. of Table IWB-2500-1.

4.1.1.2 The particular Code requirement from which
relief is requested.

,

[] 4.1.1.3 Identifiention of the RPV component (n) included
, '- in each Relief Request.'

3' 4.1.2 Attachment #7 (TAB #8), " Report of Examined Volume" includes:

4: 4.1.2.1 A list of the RPV welds that were examined

@ including a description of the limited
" examinations and the obstruction causing the

y limitation.

:: 4.1.2.2 A description of the examination technique

( useu for each weld (manual vs. remote
automatic) and the coverage provided by each

a technique.

4.1.2.3 Calculations of the areas examined and not
examined.

4.1.2.4 A graphic representation of the areas in
4.1.2.2 and 4.1.2.3 above.

-
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5. Submittal
. r N-
\" 5.1 Submittal of the request for relief is provided for resolution of

. SER confirmatory Item #12 as detailed in our response to NRC RA1
i 250.5. The submittal !s attached as follows:

'

!

5.1.1 Attachment 2: Final Relief Requests with supporting
| Technical Justification..

| 5.1.2 Attachment 3: General Electric's "USNRC Regulatory Guide
1.150 Report, Limerick Unit #1".

i :*

| _f 5.1.3 Attachment 4: component Summary Table.
!'

[ 5.1.4 Attachment 5: Safety Impact Summary.
i['

I
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7-~g Attachment 2
V

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B&PV Code, Section XI

.

1. Class 1 Pressure Retaining Welds in Reactor Vessel
Code Item No. Bl.11, Category B-A

Code Requirement:

The Reactor Vessel circumferential shell welds shall be
volumetrically examined per Table IWB-2500-1, Category B-A, Item
No. Bl.11. The examinations shall cover 100% of the '

circumferential shell welds and shall be performed completely,
once, as a preservice examination requirement. The examination
volume shall be as shown on Figure IWB-2500-1 and shall include
100% of the weld length.

Relief Request:

() Relief in requested from examining 100% of the required length of
four welds identified as AA, AC, AD, and AE. A description of the
examination coverage, percent complete, and the obstruction (s) for
each weld is included under Tab #8 of the General Electric "USNRC
Regulatory cuide 1.150 Report, Limerick Unit #1", presented as
Attachment 3 of this report.
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Limerick Generating Station, Unit 1
./ ^ ~ Preservice Inspection Relief Request
,) . ASME B&PV Code, Section XI

.

2. Class 1 Pressure Retaining Welds in Reactor Vessel '

Code Item No. B1.12, Category B-A

Code Requirement:

The Reactor Vessel longitudinal shell welds shall be volumetrically
examined per Table IWB-2500-1, Category B-A, Item No. Bl.12. The
examinations shall cover 100% of the longitudinal shell welds and
shcIl be performed completely, once, as a preservice examination
requirement. The examination volume shall be as shown on Figure
IWB-2500-2 and shall include 100% of the weld length.

.

Relief Request:

Relief is requested from examining 100% of the required length of
four welds identified as BA, BB, BC, and BN. A description of the
examination coverage, percent complete, and the obstruction (s) for
each weld is included under Tab #8 of the General Electric "USNRC
Regulatory Guide 1.150 Report, Limerick Unit #1", presented as
Attachment 3 of this report.

.
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f) ' Limerick Generating Station, Unit 1
. \sj - Preservice Inspection Relief Request

ASME B&PV Code, Section XI

3. Class 1 Pressure Retaining Welds in Reactor Vessels
Code Item No. Bl.22, Category B-A

.

Code Requirement:

The Reactor Vessel bottom head meridional welds shall be
volumetrically examined per Table IWB-2500-1, Category B-A, Item
No. Bl.22. The examinations shall include 100% of the welds and
shall be performed completely, once, as a preservice examination
requirement. The examination volume shall be as shown on Figure
IWB-2500-3 and shall include 100% of the accessible weld length.

Relief Request:

Relief is requested from examining 100% of the required length of
six bottom head meridional welds identified as 'sA, DB, DC, DD, DE,
and DF. A description of the examination coverage, percent complete
and the obotruction(s) for each weld is included under Tab #8 of

7A)~T, the General Electric "USNRC Limerick Unit #1", presented as
Attachment 3 of this report.

.
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/~N Limerick Generating Station, Unit 1
\s) Preservice Inspection Relief Request

ASME B&PV Code, Section XI

4. Class 1 Prescure Retaining Welds in Reactor Vessel
Code Item No. B1.30, Category B-A

.

Code Requirement:

The Reactor Vessel shell-to-flange weld shall be volumetrically
examined per Table IWB-2500-1, Category B-A, Item No. Bl.30. The
examination shall be performed completely, once, as a preservice
examination requirement. The examination volume shall be as shown
on Figure IWB-2500-4 and shall include 100% of the weld length.

Relisf "aquest

Relief is requested from examining 100% of the required length of
'the shell-to-flange weld identified as AF. A description of the
examination coverage, percent complete, and the obstruction (s) is
included under Tab #8 of the General Electric "USNRC Regulatory

(^N, . Guide 1.150 Report, Limerick Unit #1", presented as Attachment 3 of
N/ this report.

.
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g Limerick Generating Station Unit 1
_( ) Preservice Inspection Relief Request

ASME B&PV Code, Section XI

\

5. Class 1 ?ull PenStration L' elds of Nostles in Vessels-Inspections

Prosram B Code item No. 83.90, catesory B-D
-

Code Requirement

Those Reactor Vessel nossle-to-vessel welds shall be volumetrically.

examined per Table IWB-2500-1. Category B-D, Item No. 83.90. The
examinations shall cover 100% of the welds and shall be performed
completely,' once, as a preservice examination requirement. The
examination volume (s) shall be as shown in the applicable Figure.s
IWB-2500-7 (a) through (d) including the adjacent areas of nossle
and vessel base metal.

Relief Request

Relief is requested from examining 100% of the required volume of
feedwater inlet nossle N4D nossie-to-vessel weld. A description of
the examination coverage, percent complete, and the obstruction (s)

Oi for each nossie-to-vessel weld is included under Tab #8 of the
s

General Electric "USNRC Regulatory Guide 1.150 Report, Limerick
Unit #1, presented es Attachment 3 of this report.
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Limerick Gen:rcting Statien, Unit 1
Preservice Inspection Relief Request

.ASME'B4PV Code, Section XI

6. Class 1 Pressure Retaining Welds in Piping
Code Item No. 84.5, Category B-J

Code Requirement:

Those pipe longitudinal and circumferential pressure retaining
welds included in Code Category B-J of Table IWB-2500 shall be_,

volumetrically examined per Item No. B4.S of Table IWB-2600.
He examinations shall cover 100% of the pressure retaining
welds and shall be performed completely, once, as a preservice
examination requirement. The examination volume shall include
the weld plus the base metal on each accessible side of the

i

weld for a distance of 1/2 T or 1 inch, whichever is smaller. I

Relief Request:

Relief is requested from examining 100% of the required volume
for reasons noted in the Component Summary Table. Examinations
were performed perpendicular and parallel to the weld axis in
accordance with subarticles III-4420 and III-4430, respectively. :
The percent complete of each examination is also noted in the !
Table.

.

%ere are E welds included in this relief request.
~

Justification for Granting Rollef:

The integrity of the piping pressure boundary has been verified
by construction code testing requirements. Shop welds were
radiographed and liquid penetrant tested in accordance with
that edition of ASME Section III in effect at the time of

. procurement. Field weld examinations, which include radiography,
liquid penetrant, and hydrostatic pressure tests, were performed
in accordance with the 1974 Edition of Section III, as modified
by the Winter 1974 Addenda.

The ASME Section XI preservice ultrasonic examinations were
augmented by complete liquid penetrant tests which were
performed in accordance with the 1977 Edition of Section XI as
modified by the Addenda through the Summer 1978.

The minimal safety impact of incomplete Section XI preservice i
examinations described above is explained in the Safety Impact |
Summary which postulates that a defect has propagated through-

|wall, undetected. Sufficient system redundancy, leak detection !
capability, and alternative systems have been included in the
plant design to assure plant safety.

15/13
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. Limerick Ceneratihg Station, Unit 1

() Preservict 19spection Relief Request
,5 A5ME B&PV Code, Section XI

-
^

_

4

7. Class 1 Pressure Retaining Welds in Piping
'

Code Item No. 84.6. Category B-J

Code Requirement:
,

Those pipe branch connection welds exceeding six inches in
diameter, included in Code Category B-J of Table IWB-2500 shall
be volumetrically examined per Item No. B4.6 of Table IWB-
2600...- The examinations shall cover 100% of the pressure
retaining welds:and shall be performed completely, once, as a '

preservice examination requirement. The examination volume
shall include the weld plus the base metal for one wall thickness

, beyond the edge of the weld on the main run, and at least two
' inches of base. metal from the edge of the weld on the branch

run.

Relief Request:

Relief is requested from examining 100% of the required volume
'(A)

-

for reasons noted in the Component Summary Table. There are 0
welds included in this relief request.

Justification:

None'11s'ted. Code coverage has since been achieved.
p
I"

.

'
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Lin: rick Gen: rating Sectien, Unit 1
PrscGrvico InspIcticn Ralief Request

ASME B&PV Code, Section XI

V

8. Class 1 Support Members for Pumps
Code Item No. B5.4, Category B-K-1

Code Requirement:

Those pump integrally-welded external support attachment welds
t included in Code Category B-K-1 of Table IWB-2500 shall be

volumetrically examined per Item No. B5.4 of Table IWB-2600..

The examinations shall iver 25% of the supports with attachment
welds and shall be performed completely, once as a preservice
examination requirement. The examination volume shall include
the attachment veld to the pressure retaining boundary plus the
base metal beneath the weld and along the attachment for a
distance of 2 support thicknesses.

Relief Request:

Relief is requested from performing the volumetric examination,
obstructed by the material properties of the pump pressure
boundary. There are 3, integrally welded support attachments
per reactor recirculation pump for a total of 6 supports
included in this relief request.

n

(_) Justification for Granting Relief:

The structural integrity of the support attachments and welde
to the pressure boundary castings has been verified by construction
code testing requirements. The reactor recirculation pumps
were fabricated and tested in accordance with the 1968 Draft
ASME Code for Pumps and Valves for Nuclear Power, as modified
by the March 1970 Addenda. Pump pressure boundary castings
were radiographed. Surface examinations were performed on all
internal and external surfaces and were repeated for final
machined surfaces. All bolting was visually examined. A
hydrostatic pressure test was performed at 1.3 times the
design pressure.

The pump pressure boundary castings, material specification
ASME SA-351 GR. CF8M, have precluded ultrasonic testing from
providing a meaningful Section XI volumetric examination. It
is intended that liquid penetrant surface examinations serve
as an acceptable alternative.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the Safety Impact
Summary which postulates that a defect has propagated through-
wall, undetected. Sufficient system redundancy, leak detection
capability, and alternative systenis have been included in the

O plant design to assure plant safety.

15/16

4 T- - ' ~-p.



Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B6PV Code, Section XI
p
%,]

:

9. Class 1 Pump Casings
Code Item No. B5.7, Category B-L-2

Code Requirement:

Those pump internal pressure boundary surfaces included in.

Code Category B-L-2 of Table IWB-2500 shall be visually examined
per Item No. B5.7 of Table IWB-2600. The examinations shall
cover one pump in each group of pumps performing similar
functions in a system aad shall be performed completely, once,
as a prescryice examination requirement. .

Relief Request:

Relief is requested from performing the required visual examination.
There are 2_ pumps comprising 1, group included in this relief
request.

Justification for Granting Relief:

The integrity of the reactor recirculation pump pressure
(~') boundary castings has been verified by construction code
N' testing requirements. These pumps were fabricated and tested

in accordance with the 1968 Draft ASME Code for Pumps and
Valves for Nuclear Power, as modified by the March 1970 Addenda.
Pressure boundary castings were radiographed. Surface examinations
were performed on all internal and external surfaces and were
repeated for final machined surfaces. All bolting was visually
examined. A hydrostatic pressure test was performed at 1.3
times the design pressure.

It is intended that the visual examination of the pump internals,
performed by the manufacturer, serve as an acceptable alternative
to the Section XI preservice requirement. In addition, field
inspections prior to installation as well as successful full
flow tests of both pumps has provided reasonable assurance
that wear from mechanical misalignment is not a factor.

15/18
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('i Limerick Generating Station, Unit 1
%~/ Preservice Inspection Relief Request

'ASME B&PV Code, Section XI

10. Class i Valve Bodies
Code Item No. B6.7, Category B-M-2

.

Code Requirement:

Those valve internal pressure boundary surfaces included in Code '

Category B-M-2 of Table IWB-2500 shall be visually examined per
Item No. B6.7 of Table IWB-2600. The examinations shall cover one
valve in each group of valves of the same constructional design and
manufacturer that performs similar functions in a system and shall
be performed completely, once, as a preservice examination
requirement.

Relief Request:
.

Relief is requested from performing the required visual
| examinations. These valves are identified in Part 2 of the
[ ['"J

S Component Summary Table. There are 69 valves comprising 17 groups
included in this relief request.4

Justification for Granting Relief:

The integrity of each valve's pressure boundary has been verified
by construction code testing requirements. This code category

, includes both cast and forged valves that were fabricated and
'

tes'ted in accordance with that edition of ASME Section III in
! effect at the time of procurement. Note that some valves were
| fabricated and tested in accordance with the 1968 Draft ASME Code
| for Pumps and Valves for Nuclear Power and Addenda. Generally, all

cast valves and components were radiographed. Surface examinations
were performed on the internal, externcl, and component strfaces of
both cast and forged valves and were repeated for final machined

| surfaces. All bolting was visually examined. Hydrostatic pressure
( tests in excess of 1.5 times the design pressure were performed.
1

It is intended that the visual examination of the valve internals,,

| performed by the manufacturer, serve as an acceptable alternative
| to the Section XI preservice requirement. In addition, field

; inspections prior to installation as well as successful
pre-operational tests have provided reasonable assurance that weari

I from mechanical misalignment is not a factor.

!
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Limerick Gancrating Station, Unit 1
)Preservico Inspsetion Railef Rzquest '

ASME B6PV Code, Section XI

(>
11. Class 2 Pressure Retaining Nozzle Welds in Vessels !

Code Item No. C1.2, Category C-B

Code Requirement:

Those nozzle to vessel attachment welds included in Code
Category C-B of Table IWC-2520 shall be volumetrically examined
per Item No. C1.2 of Table IWC-2600. The examinations shall j.

cover 100% of the welds and shall be performed completely, -

once, as a preservice examination requirement. 'Ihe examination
volume shall include 100% of the nozzle to vessel weld.

Relief Request:

Relief is requested from examining 100% of the required volume
for reasons noted in the Component Summary Table. There are ,4,
wolds included in this relief request. I

Justification for Granting Relief:

The integrity of the heat exchanger pressure boundary has been |

verified by construction code testing requirements. Examinations
p were performed in accordance with the applicable material
(J specifications and the 1968' Editions of ASME Section III,

Class C and Section VIII, Division 1, for the shell and tube
sides, respectively. ~ hell plates received ultrasonic andS

magnetic particle examinations. The entire shell, including
nozzle-to-vessel and support attachment welds was radiographed.
Magnetic particle examinations were repeated for final machined
surfaces and welds. All bolting and machined surfaces were
visually examined. A hydrostatic pressure test was performed at
1.S times the design pressure.

The ASME Section XI preservice ultrasonic inspections of
nozzle-to-vessel welds N-3 and N-4 have been augmented by
complete liquid penetrant tests, which were performed in
accordance with the 1977 Edition of Section XI as modified by
the Addenda through the Summer 1978.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the Safety Impact

'

Summary which postulates that a defect has propagated through-
wall, undetected. Sufficient system redundancy, leak detection
capability, and alternative systems have been included in the
plant design to assure plant safety.

.
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Limerick G:n3 rating Station, Unit 1
Preservice Inspection Relief Request

ASME B6PV Code, Section XI

h
12. Class 2 Integrally Welded Support Attachments to Vessels

Code Item No. C1.3, Category C-C

Code Requirement:

Those vessel integrally welded external support attachment
welds included in Code Category C-C of Table IWC-2520 shall be,

surface examined per Item No. C1.3 of Table IWC-2600. We
examinations shall cover 100% of the welds and shall be performed
completely, once, as a preservice examination requirement.
The examination surface shall include 100% of the attachment
weld.

Relief Request:

Relief is requested from examining 100% of the required surface
due to attachment design. H ere are 15 attachment welds in 2
heat exchangers included in this reli R request. -

Justification for Granting Reli'ef:

. , , The integrity of the heat exchanger pressure boundary has been
i verified by construction code testing requirements. Examinations

were performed in accordance with the applicable material
specifications and the 1968 Editions of ASME Section III,
Class C and Section VIII, Division 1, for the shell and tube,

sides, respectively. Shell plates received ultrasonic and
magnetic particle examinations. H e entire shell, including
nozzle-to-vessel and support attachment welds was radiographed.
Nagnetic particle examinations were repeated for final machined
surfaces and welds. All bolting.and machined surfaces were
visually examined. A hydrostatic pressure test was performed
at 1.5 times the design pressure.

The minimal safety impact of incomplete Section XI preservice
i examinations described above is explained in the Safety Impact
' Summary which postulates that a defect has propagated through-

wall, undetected. Sufficient system redundancy, leak detection
capability, and alternative systems have been included in the
plant design to assure plant safety.

15/4
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f's Limerick Generating Station Unit 1
(_) Preservice Inspection Relief Requect !

ASME B&PV Code, Section XI

13. Class 2 Pressure Retaining Welds in Piping
Code Item No. C2.1, Categories C-F and C-G

Code Requirement:

Those pipe circumferential butt welds included in Code
Categories C-F and C-G of Table IWC-2520 shall be volumetrically.

examined per Item No. C2.1 of Table IWC-2600. The
examinations shall cover 100% of the C-F welds and 50% of the
C-G welds and shall be performed completely, once, as a

.preservice examination requirement. The examination volume
shall include the weld plus the base metal on each accessible
side of the weld for a distance of 1/2 T or 1 inch, whichever
is smaller.

Relief Request:

Relief is requested from examining 100% of the required volume
of the C-F welds for reasons noted in the Component Summary
Table. Examinations were performed perpendicular and parallel
to the weld axis in accordance with subarticles III-4420 and
III-4430, respectively. The percent complete of each<~,

(,) examination is also noted in the Table. There are 49 welds
'

included in this relief request.
4

Justification for Granting Relief:

The integrity of the piping pressure boundary has been
verified by construction code testing requirements. Shop
welds were radiographed in accordance with that edition of-

ASME Section III in effect at the time of procurement. Field
weld examinations, which include radiography and hydrostatic
pressura tests, were performed in accordance with the 1974
Edition of Section III, as modified by the Winter 1974 Addenda.

L The ASME Section XI preservice ultrasonic examinations were
j. augmented by complete liquid penetrant tests (exception: RH
| 190 & RH 194), which were performed in accordance with the
|- 1977 Edition of Section XI as modified by the Addenda through

the Summer 1978.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the Safety Impact
Summary which postulates that a defect has propagated
through-wall, undetected. Sufficient system redundancy, leak,

E detection capability, and alternative systems have been
included in the plant design to assure plant safety.

_
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. Lim 3 rick GLnsrating Station, Unit 1
Preservice Inspection Relief Request

ASME BSPV Code, Section XI
.,2

,r

' 14. Class 2 Pressure Retaining Welds in Piping
Code Item No. C2.2,' Categories C-F and C-G

Code Requirement:

Those longitudinal weld joints in pipe fittings included in
Code Categories C-F and C-G of Table IWC-2520 shall be volumetrically,

examined per Item No. C2.2 of Table IWC-2600. 'Ihe examinations
shall include 100% of the C-F welds and 50% of the C-G welds
and shall be performed completely, once, as a preservice
examination requirement. The examination volume shall include

.

the weld plus the base metal on each accessible side of the
|weld for a distance of 1/2 T or 1 inch, whichever is smaller. 1

I
Relief Request: '

Relief is requested from examining 100% of the required volume
,

of the C-F welds for reasons noted in the Component Summary |' Table. Examinations were performed perpendicular and parallel I

to the weld axis in accordance with subarticles ~III-4420 and i

III-4430, respectively. The percent complete of each examination j
is also noted in the Table. There are 5 welds included in

hs this relief request.
-

Justification for Granting Relief:

The integrity of the piping pressure boundary has been verified
by construction code testing requirements. Shop welds were
radiographed in accordance with that edition of ASME Section
.III in effect at the time of procurement. Field weld examinations,
which include radiography and hydrostatic pressure tests, were
performed in accordance with the 1974 Edition of Section III,
as modified by the Winter 1974 Addenda.

.The ASME Section XI preservice ultrasonic examinations were,

| augmented by complete liquid. penetrant tests, which were
| performed in accordance with the 1977 Edition of Section XI as
j modified by the Addenda through the Summer 1978.
|

| The minimal safety impact of incomplete Section XI preservice !
' examinations described above is exp).ained in the Safety Impact

Summary which postulates that a defset has propagated through-
wall, undetected. Sufficient systim redundancy, leak detection
capability, and alternative systems ave been included in then

| plant design to assure plant safety. ;

,
!

,
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME BSPV Code, Section XI
(O
%)

15. Class 2 Pressure Retaining Welds in Piping
Code Item Nos. C2.'1 and C2.2, Categories C-F and C-G

Code Requirement:

Those pipe circumferential butt welds and those longitudinal
weld joints in pipe fittings included in Code Categories C-F.

.and C-G of Table IWC-2520 shall be volumetrically examined per
Item Nos. C2.1 and C2.2 of Table IWC-2600. He examinations
shall include 100% of the C-F welds and 50% of the C-G welds
and shall be performed completely, once, as a preservice
examination requirement. Appendix III is not applicable
because Radiography was used as the volumetric examination
technique. The required volume then includes the weld plus
the base metal for a distance of one-wall thickness beyond the
edge of the weld per Table IWC-2520..

Relief Request:

Relief is requested from the arca requirement of Tabic IWC-
2520. Using Radiography as the examination technique, the

q examination volume shall include the weld plus the base metal!

V for a distance of 1/4 inch oeyond the edge of the weld. nere
are 40 circumferential and 80 longitudinal welds associated
with 2_0, Main Steam elbows liidiuded in this relief request.<

Justification for Granting Relief:

The integrity of the piping pressure boundary has been verified
by construction code testing requirements. Shop welds were
radiographed in accordance with that edition of ASME Section
III in effect at the time of procurement. Field weld examinations,
which include radiography and hydrostatic pressure tests, were
performed in accordance with the 1974 Edition of Section III,

| 'as modified by the Winter 1974 Addenda.

Laminar indications throughout the base metal of the 20 main
steam elbows have precluded ultrasonic testing from providing
a meaningful Section XI volumetric examination. Radiographs
for the welds in question were checked and additional radiography
was performed to achieve coverage in excess of the requirements
of the 1980 Edition of Section XI, as modified by the Addenda
through the Winter 1981, Figure IWC-2500-7. It is intended
that flaw evaluations during subsequent inservice inspections
be. performed in accordance with Section XI, IWA-3370. The
preservice volumetric examinations have been augmented by
completo liquid penetrant tests, which were perforned in

f,') accordance with the 1977 Edition of Section XI, as modified by
|

V the Addenda through the Summer 1978.

|

15/7
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Limerick Generating Station, Unit 1

'[} Preservice Inspection Relief Request
* ASME B&PV Code, Section XI

16. Class 2 Support Members for Piping
Code Item No. C2.5. Category C-E-1

Code Requirement:
.

Those pipe integrally-welded attachment welds included in Code
Category C-E-1 of Table IWC-2520 shall be surface examined per
Item No. C2.5 of Table IWC-2600. The examinations shall
include 100% of the supports with attachment welds and shall
be performed completely, once, as a preservice examination
requirement. The examination surface shall include the attachment
weld to the pressure retaining boundary plus the base metal
beneath the weld and along the attachment for a distance of 2
support thicknesses.

Relief Request:

Relief is requested from the area requirement of Table IWC-
| 2520. For preservice inspection the examination surface shall
'

- include the attachment weld to the pressure retaining boundary
plus the base metal beneath the weld and along the attachment-

for 1/2 inch on all sides. There are 139 supports included in
this relief request.

Justification for Cranting Relief:

The structural integrity of the support attachments, welds,,

a'nd piping pressure boundary has been verified by construction
i code testing requirements. The attachment welds and base

| metal were surface examined, after the hydrostatic pressure
j tests, in accordance with the 1974 Edition of ASME Section

III, as modified by the Winter 1974 Addenda.
!

| Interpretation of the 1974 Edition of ASME Section XI, as

| modified by the Addenda through the Summer 1975, category C-E-1
requirements, leads to an examination area that includes
large sections of pipe. In light of the provided interpretation,
later editions of Section XI were considered to clarify the
intent of category C-E-1 requirements. Therefore, the integral
attachment welds included in category C-E-1 have been magnetic
particle tested utilizing the coverage specified in the 1980j.

L
Edition of Section XI as modified by the Addenda through the

| Winter 1981, Figure IWC-2500-5.
i

O:

17/7
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Limarick Gsnerating Station, Unit 1

Preservice Inspection Relief Request i

ASME B6PV Code, Section XI
p.
\

17. Class 2 Pressure Retaining Welds in Pumps
Code Item No. C3.1, Categories C-F and C-G

Code Requirement:

L

Those pump casing weld joints included in Code Categories C-F
and C-G of Table IWC-2520 shall be volumetrically examined per*

Item No. C3.1 of Table IWC-2600. The examinations shall cover
100% of the C-F welds and 50% of the C-G welds and shall be
performed completely, once, as a preservice examination requirement.
The examination volume shall include 100% of the weld plus the
base metal for one wall thickness beyond the edge of the weld.

Relief Request:

Relief is requested from examining 100% of the required volume \

of the C-F welds for reasons noted in the Component SummaryTable. There are jf[ welds included in this relief request.
Justification for Granting Relief:

The integrity of the RHR and Core Spray pump pressure boundaries,_

(,) has been verified by construction code testing requirements.
Examinations were performed in accordance with the applicable
material specification and that edition of ASME Section III in

<

effect at the time of procurement. The pump casings were
radiographed and liquid penetrant tested. Surface examinations
were repeated for final machined surfaces. Pump shell plates
received ultrasonic and magnetic particle tests. All bolting'

was visually _ examined. Ilydrostatic pressure tests were performed
at 1.3 times the design pressure.

-

F The ASME Section XI preservice ultrasonic examination of the
i

shell welds was augmented by complete liquid penetrant tests,
which were performed in accordance with the 1977 Edition of i

Section XI, as modified by the Addenda through the Summer
1978.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the safety Impact
Summary which postulates that a defect ~ has propagated. through-wall, undetected. Sufficient system redundancy, leak detection
capability, and alternative systems have been included in the
plant design to assure plant safety.

.

~

. O _
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

q ASME B&PV Code, Section XI
V

,

18. Class 2 Support Components for Pumps
Code Item No. C3.4. Category C-E-2

I Code Requirement:
;

Those pump support components included in Code Category C-E-2.

of Table IWC-2520 shall be visually examined per Item No. C3.4,

!

of Table IWC-2600. The examinations shall cover 100% of the
| support components and shall be performed completely, once, as
: a preservice examination requirement. The area subject to

examinations shall include the support components that extend
from the pump attachment to and including the attachment to
the supporting structure. Support settings shall be verified.

Relief Request:

Relief is requested from visually examining that portion of
the pump anchor bolting encased in concrete. All bolting is
1 1/4 inch nominal diameter. This relief request includes: I

'

u ,

g 10 bolts on each of 4 RHR Pumps j
10 bolts on each of 4 Core Spray Pumps :3

8_ Bolts on the HPCI Pump
. i

| Justification for Granting Relief:

The structural integrity of the RHR, Core Spray, and HPCI pump
anchor bolting has been verified by construction code testing

* requirements. Examinations were performed in accordance witht

the material specification and that edition of ASME Section
III in effect at the time of procurement. Visual examinations
were performed on the threads, shanks, and heads (where applicable).

,

| Surface examinations were performed on either the finished

[ bolting or the material stock just prior to threading.

An ASME Section XI visual examination was performed on the
accessible portions of the anchor bolting. All final torque
settings were checked. In addition, field inspections prior
to installation as well as successful pre-operational tests ;

have provided reasonable assurance of proper installation. i

The inaccessible portion of the anchor bolting will be exempted ,

from inservice inspection per later editions of Section XI, :

IWC-1230. |.

!
-
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i ), Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B&PV Code, Section XI

19. Class 1 Pressure Retaining Welds in Piping
Code Item No. B4.5, Category B-J

Code Requirement:*

Those pipe longitudinal and circumferential pressure retaining
welds included in Code Category B-J of Table IWB-2500 shall be
volumetrically examined per Item B4.5 of Table IWB-2600.
Indientions shall be evaluated using the acceptance standards
specified in the 1974 Edition of Section III, subsubarticle NB-5330
per subarticle IWA-3100(b).

Relief Request:

Relief is requested from performing the evaluation of 7
longitudinal weldn, identified as RRA-027LD Max./ Min., RRA-028LU
Max./ Min., RRA-037tD Max., RRA-038LU Max., RH3-005LD Max., and 1

I)
circumferential weld identified as FWB-028, using the acceptance
standards specified in NB-5330. These welds are included in the
Component Summary Table.

Justification for Granting Relief:

.

All indications, which produced a response greater than 20% of
reference level during the preservice ultrasonic examinations, were
investigated to the extent that the NDE technician was able to
evaluate the extent, shape, identity, and location in terms of the
requirements of the 1974 Edition of ASME Section III, as modified
by the Addenda through the Summer 1975, subsubarticle NB-5330.
The indications included in this relief request have been
identified as either interpass lack of fusion or non-metallic
inclusion and although they do not exceed the limits specified in
NB-5330, they are considered rejectable because of their identity.

These specific indications produced a response greater than
20% of reference level. They were sized using a 1/2 amplitude
endpoint technique.

Supplemental flaw evaluations were. performed using the acceptance
standards specified in the 1980 Edition of ASME Section XI as
modified by the Addenda through the Winter 1981. Flaw
charac'terization was performed in accordance with Article IWA-3000.

Ab
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j ) Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B&PV Code, Section XI

The indications included in this relief request have been
characterized as either subsurface or multiple planar flaws, the
majority of which are laminar in orientation. Aspect ratios were
developed for all flaws. The flaws were then evaluated using the-

acceptance standards specified in Article IWB-3000 and found
acceptable. Note that IWB-3000 was used to evaluate indications
in both Class 1 and Class 2 components.

The indications included in this relief request will receive
successive inspections in accordance with subsubarticle IWB-2420.

-

07028402
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rs Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B&PV Code, Section XI
.

20. Class 2 Pressure Retaining Welds in Piping
. Code Item No. C2.1, Categories C-F and C-C

,

Code Requirement:*

!

Those pipe circumferential butt welds included in Code Categories
C-F and C-G of Table IWC-2520 shall be volumetrically examined per
Item No. C2.1 of Table IWC-2600. Indications shall be evaluated to
the acceptance standards specified in the 1974 Edition of Section
III, subsubarticle NC-5330 per subarticle (WA-3100(b).

Relief Request:

Relief is requested from performing the evaluation of 4_ welds,
p identified as RHB-194, HP-117, RDA-019, and RDB-Oll, using the acceptance

1

standards specified in NC-5330. These welds are included in the !
Component Summary Table. l

.

Justification for Granting Relief:

All indications, which procured a response greater than 20% of
reference level during the preservice ultrasonic examinations, were

.. investigated to the extent that the NDE technician was able to
'

evaluate the extent, shape, identity, and location in terms of the
requirements of the 1974 Edition of ASME Section III, as modified
by the Addenda through the Summer 1975, subsubarticle

! NC-3330. The indications included in this relief request have been
| identified as either interpass lack of fusion or non-metallic
' inclusion and although they do not exceed the limits specified in

NC-5330, they are considered rejectable be muse of their identity.

These specific-indications produced a response greater than
| 20% of reference level. They were sized using a 1/2 amplitude
(- endpoint technique.
t.
| Supplemental flaw evaluations were performed using the acceptance
j standards specified in the 1980 Edition of ASME Section XI as

modified by the Addenda through the Winter 1981. Flaw
( characterization was performed in accordance with Article IWA-3000.
f

.
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., Limerick Generating Station, Unit I
( w/ Preservice Inspection Relief Requests,m

ASME B&PV Code, Section XI

The Indications included in this relief request have been
characterized as either subsurface or multiple planar flaws, the
majority of which are laminar in orientation. Aspect ratios were
-developed for all flaws. The flaws were then evaluated using the-

acceptance stendards specified in Article IWB-3000 and found
acceptable. Note that IWB-3000 was used to evaluate indications
in both Class 1 and Class 2 components.

The indications included in this relief request will receive
successive inspections in accordance with subsubarticle IWB-2420.

07028402
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l( ) Limerick Generating Station, Unit 1
|Preservice Inspection Relief Request-

|ASME B&PV Code, Section XI ~

21. - Class 2 Pressure Retaining Welds in Pressure Vessel
Code Item No. C1.1, Category C-A

4

Code Requirement:

Those shell and head circumferential welds included in Code-

Category C-A of Ta^ ole IWC-2520 shall be volumetrically examined per
Item No. C1.1 of Table IWC-2600. The examinations shall cover at least
20% of each circumferential weld, uniformly distributed among three
areas around the vessel circumference, and shall be performed
completely, once, as a preservice examination requirement. The
examination volume shall include the weld plus the base metal for-

: one plate thickness' beyond the edge of the weld joint. |

'. I
Relief Requect: !

!

Relief is requested from examining 100% of each vessel shell and
circumferential weld for reasons noted in the Component Summary
Table. There are 2 welds in the "A" and 3 welds in the "B" heat
exchangers included in this relief request.

'O Justification for Granting Relief:

The integrity of the heat exchanger pressure boundary has been
verified tor construction code cesting requirements. Examinations,

were performed in accordance with the applicable material
: specifications and the 1968 Editions of ASME Section III, Class C

and Section VIII, Division le for the shell and tube sides,.

respectively. Shell plates received ultrasonic and magnetic
particle examinations. The entire shell, including

i
nozzle-to-vessel and support attachment welds was radiographed.
Magnetic particle examinations were repeated for final machined-

surfaces and welds. All bolting and machined surfaces were
|- -visually examined. A hydrostatic pressure test was performed at i
! 1.5 times the design pressure.

i

As noted in the Component Summary Table, the ultrasonic examination
coverage, achieved during the preservice inspection, exceeds ASME
Section XI (74/S75) requirements.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the Safety Impact

. Summary which postulates that a defect has propagated through-wall,
undetected. Sufficient system redundancy, leak detection
capability, and alternative systems have been included in the plant

[
- design to assure plant safety.

! )

i
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

g ASME BSPV Code, Section XI
V

22. Class 2 Pressure Retaining Welds in Piping
Code Item No. C2.3, Categories C-F and C-G

Code Requirement:

Those pipe-to-pipe branch connections included in Code Categories,

C-F and C-G of Table IWC-2520 shall be volumetrically examined
per Item No. C2.3 of Table IWC-2600. 'Ihe examinations shall
cover 100% of the C-F welds and 50% of the C-G welds and shall
be performed completely, once, as a preservice examination
requirement. The examination volume shall include the weld
plus the base metal on each accessible side of the weld for a
distance of 1/2 T or 1 inch, whichever is smaller.

Relief Request:

Relief is requested from examining 100% of the required volume
of the C-F welds for reasons noted in the Component Summary
Table. Examinations woro performed perpendicular and parallel
to the weld axis in accordance with subarticles III-4420 and

c III-4430, respectively. The percent complete of each examination
Q is also noted in the Tabic. There is 1, weld included in this

relief request.
,

Justification for Granting Relief:

The integrity of the piping pressure boundary has been verified
by construction code testing requirements. Shop welds were
radiographed in accordance with that edition of ASME Section
III in offect at the time of procurement. Field wold examinations,
which include radiography and hydrostatic pressure tests, were *

performed in accordance with the 1974 Edition of Section III,
as modified by the Winter 1974 Addenda.

The ASME Section XI preservice ultrasonic examinations were
augmented by complete liquid penetrant tests which were performed
in accordance with the 1977 Edition of Section XI as modified
by the Addenda through the Summer 1978.

The minimal safety impact of incomplete Section XI preservice
examinations described above is explained in the Safety Impact
Summary which postulates that'a defect has propagated through-
wall, undetected. Sufficient systen redundancy, leak detection
capability, and alternative systems have been included in the
plant design to assure plant safety.

15/5
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Limerick Generating _ Station, Unit 1,

Preservice Inspection Relief Request
: ASME B&PV Code, Section XI

.

! 23.- Class 2 Pressure Retaining Bolting Exceeding 1-inch in Diameter
Code Item No. C3.2, Category C-D

Code Requirement:
|

Those pump bolting components included in Code Category C-D of.

Table IWC-2520 shall be visually and either surface or volumetrically
examined per Item No. C3.2 of Table IWC-2600. Bolting may be
examined either in place under tension, when the connection is;

'

disassembled, or when the bolting is removed. Examinations
shall cover 10% of the bolting components, threads in the base
material and flange ligaments between threaded stud holes for

| each bolted joint, but not less than two bolts or studs per
joint and shall cover 100% of the bolting per inspection

I interval. The examinations shall include bolts, studs, nuts,
bushings, washers, and threads in the base material and flange
ligaments between threaded stud holes. Bushings, threads, and
ligaments in base material and flanges are required to be
examined only when the connection is disassembled.

/~ Relief Request:

V)
;

'

Relief'is requested from performing the visual examination e2
38, nominal diameter 13/4-inch, HPCI Pump impeller casing
bolts.

Justification for Granting Relief:

The integrity of the pump pressure retaining bolting has been
verified by construction code testing requirements. Examinations

| were performed in accordance with the material specification
and that edition of ASME Section III in effect at the time of

.
procurement. Visual examinations were performed on the threads,

| shanks, and heads (where applicable). Surface examinations
! were performed on either the finished bolting or the material
; stock just prior to threading.

Complete ASME Section XI ultrasonic tests were performed on
each stud with the cap nut removed. The cap nuts received
magnetic partical surface examinations. As noted, all bolting
included in this relief request is less than 2 inches in
diameter.,

.

6/3'
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request

ASME B&PV Code, Section XI-

'\ ).

.

24. Class 2 Pressure Retaining Bolting Exceeding 1-inch in Diameter
Code Item No. C4.2. Category C-D

Code Requirement:

Those valve bolting components included in Code Category C-D of
*

Table IWC-2520 shall be visually and either surface or volumetrically
examined per Item No. C4.2 of Table IWC-2600. Bolting may be'

examined either in place under tension, when the connection is
disassembled, or when the bolting is removed. Examinations
shall cover 10% of the bolting components, threads in the base-

material and flange ligaments between threaded stud holes for
each bolted joint, but not less than two bolts or studs per
joint and shall cover 100% of the bolting per inspection
inte rval. The examinations shall include bolts, studs, nuts,
bushings, washers, and threads in the base material and finnge
ligaments betuean threaded stud holes. Bushings, threads, and

; ligaments in base material and flanges are required to be
examined only when the connection is disassembled.

''

Relief Request:

i Relief is requested from performing 100% of the required
| surface examination when the bolted joint is assembled. The
( number of bolts per joint (set) is noted in the Component
| Summary. Table. There are 9 bolting sets included in this

relief request.

Justif.ication for Granting Relief:

l

, The integrity of the valve pressure retaining bolting has been
| verified by construction code testing requirements. Examinations

were performed in accordance with the- material specificationt

and that edition of ASME Section III in effect at the time of
procurement. Visual examinations were performed on the threads,
shanks, and heads (where applicable). Surface examinations
were performed on either the finished bolting or the material
stock just prior to threading.

Complete ASME Section XI visual examinations were performed
with the bolting either in place under load or disassembled.

t When a bolted connection was disassembled, studs received both
! ,

ultrasonic and liquid penetrant tests while the nuts received j
| a liquid penetrant examination. When a bolted connection was ,

| examined in place, studs received an ultrasenic examination 1
! while the nuts were either liquid penetrant or magnetic particle j
f) t es ted . All bolting included in this relief request is less t

v than 2 inches in diameter.
!

I
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USNRC REGULATORY GUIDE 1.150
REPORT OF EXAMINATION RESULTS

U,a
REFERENCE: Philadelphia Electric Company

Limerick Nuclear Generating Station
Contract No. 8031-M-2468
Unit #1 - Preservice Ultrasonic Examination'

USNRC Regulatory Guide 1.150, Revision 1, Alternate Method requires that
ultrasonic examinations performed on reactor pressure vessels be performed and
documented in a manner that will allow meaningful comparison of data gathered
during successive examinations. This report documents the steps taken by
General Electric to assure that the data gathered during the Limerick Unit #1
'Preservice Ultrasonic Examination meets the intent of Reg. Guide 1.150.

The Limerick Unit #1 Ultrasonic Examination was performed as a composite,

examination; that is, part of the examination was performed utilizing remote
automatic examination equipment, and part was performed using manual examination
equipment. This report addresses each section of Reg. Guide 1.150 as it4

affects both types of examination equipment. Data gathered supporting the
conclusions presented in this report is included. Attachments that include this

; data arre referenced frequently throughout the report.

The results of the examination appear in tabular form with evaluations. The
i examination data from which the tables were assembled appear in various sections

O of the Final Report.
The tabulation of examination results appears as

Attachmeat #1.;

Ultrasonic Examination Procedure LIM-UT-1, Revision 1 (see Attachment #9)
covered the Reg. Guide 1.150 compliance activities performed by General Electric
during the Limerick Unit #1 Preservice Examination. This report contains all
documentation required by LIM-UT-1. The examination was performed in accordance
with the requirements of ASME Section XI 1980 Edition, Winter 1980 Addenda and
the Limerick Safety Analysis Report supplemented by LIM-UT-1.

Inspection System Performance Checks

The Pre-Exam Performance Checks specified in Paragraph 1.1 of the Reg. Guide
Alternate Method were not performed for the Limerick Unit #1 Preservice
Examination. These checks are identical to the Field Performance Checks '

required by Paragraph 1.2 of the Alternate Method and were performed at the job;

| site. General Electric's Quality Assurance requirements do not allow
performance checks performed up to six months in advance of an examination to
constitute Quality Assurance records for the project; therefore, these checks,
if performed, could not become a part of the records package.

The Field Performance Checks specified in Paragraph 1.2 of the Reg. Guide
Alternate Method were performed for both automatic and manual examination
equipment. The methods used to perform these checks varied to accommodate
differences in examination systems. The required checks were performed as

| follows:

!O
,

!

|
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AUTOMATED EQUIPMENT

O RF Wave Form and frequency amplitude information for transducers used during the
V automatic ultrasonic examinations is a photographic record. The frequency

amplitude information can be calculated from the oscilloscope photographs. The
reflector used to generate the analyzed signal was the 1/2t side-drilled hole in
RPV Calibration Standard #1. Photographs are provided for both an unfiltered
return signal and a filtered return signal to allow comparison. The signal was
obtained by mounting the transducer in the package (shoe) in the position it was
to be used (i.e., 0*, 45*, 60*) and manually manipulating the package to obtain
a peak signal amplitude. The signal was then fed through the oscilloscope,
which was calibrated per the screen writing, and the photograph was taken.
Frequency amplitude photographs for the search units used during the automatic
ultrasonic examinations appear in Attachment #2. This attachment contains both
the photographs obtained before the examination began anc those obtained after
completion of the automatic examinations. It also contains the original
manufacturer's transducer analysis data for refer ence purposes.

MANUAL EQUIPMENT

RF Wave Form and frequency amplitude information for transducers used during the
manual examinations is a computer-generated data sheet with a supplementary
oscilloscope photograph. Frequency amplitude information apppears as a printout
on the data sheet. The photograph displays a digitized RF wave form and gating
information. The reflectors used to generate the analyzed signal were the ID
notch in Safe End Calibration Standard #1 for angle beam data and the first back
reflection from the same Standard for straight beam data. The data for each

q transducer or transducer / wedge combination was obtained by manually manipulating
Q the search unit to obtain a peak signal amplitude from the reflector. This

signal was processed through an Adaptronics ALN-4060 microprocessor to obtain
the analysis printout. An oscilloscope photograph showing the digitized RF wave
form and gating was taken and attached to the data sheet to complete the
documentation for each search unit. Data sheets for the search units used
during the manual ultrasonic examinations appear in Attachment #2. This
attachment contains both the data sheets generated before the examination began
and those generated after completion of the manual examinations. It also

contains the original manufacturer's transducer analysis data for reference
purposes.

Screen Height Linearity Data and Amplitude Control Linearity Data for both
automatic and manual examination systems was recorded daily as a minimum.
General Electric examination procedures governing these ultrasonic examinations
requirc these checks to appear on the calibration data sheets. The calibration
data sheets are not an attachement to this report; they are, however, readily
available in the Final Report.

Angle Beam Profile Characterization was performed for each automatic examination
package and each manual examination transducer / wedge combination used during the
ultrasonic examination of RPV welds. The data for automatic examination
packages was gathered using an automated calibration scanning mechanism. The
data for manual examination search units was gathered using manual techniques.
The beam profile data does not appear as an attachment to this report; it is,
however, readily available in the final report.

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



Calibration

,r'3 Calibrations for the Automatic Examination System were performed in accordance
( / with either Procedure LIM-DT-8 for Vessel Assembly Welds or Procedure LIM-UT-9
''' for Nozzle to Vessel Welds. Each calibration of the examination system was

performed using a mechanized calibration scanner that operates in a manner that
duplicates the essential variables of the mechanized examination scanner.

The scanning speed set by the operator for the exanination scanner was, per
procedure, limited to the scanning speed set for the calibration scanner.

The direction (s) of scanning during calibrations trace (forward) and retrace
(backward) are verified during the system calibration. If, for example, a valid
calibration is obtained for both trace and retrace modes, examination data may
be gathered in both the forward and backward directions. If a valid calibration
for only one direction was made, then examination data was only gathered in the
direction of the valid calibration.

All calibrations for the mechanized portion of this Preservice Examination were
performed in a dynamic mode. No static vs. dynamic correction is necessary.

Calibrations for the Manual Examination System (s) were performed in accordance
with Procedure LIM-UT-5 for Nozzle to Vessal and for Vessel Assembly Welds, and
Procedure LIM-UT-2 for 0* Examination from the RPV Flange Sealing Surface.
These manual examination procedures use static calibration methods. The signals
were maximized during both calibration and examination. Calibrations were
verified at scanning speed.

('') Calibration Confirmations for both automatic and manual examination systems were
performed in accordance with the applicable examination procedure. In all''

cases, the procedural requirements equal or exceed those specified in ASME
Section V, Article 4, T-433.

There was no use of electronic simulators or off-site system calibrations during
the Limerick Unit #1 Preservice Examination.

Calibration Blocks for the Limerick Unit #1 Preservice Examination were
furnished by the owner. These blocks were fabricated in accordance with ASME
Section XI, Appendix 1,1974 Edition, Winter 1975 Addenda requirements. No

alternative calibration blocks or new conventional blocks were used during this
ex amination.

|
The top surface of Limerick RPV Calibration Standards #1 contains numerous deep
pits randomly scattered over the surface. Mechanical removal of the pitting
would have caused the calibration standard thickness to be reduced below
Code-acceptable thickness for portions of the RPV. Polyester resin body filler
was used to fill the pits, which allowed calibration on the pitted surface.

i Attachment #3 details the testing performed by General Electric supporting such
use. The " filled" calibration standard was used for automatic calibrations
only.

|D
| V
|

!
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The ID surface notches on both Calibration Standards #1 and #2 exhibit return
signal amplitudes that are lower than expected by the ASME Code. The notch
amplitude from Calibration Standard #1 was apparently further reduced due to a

("q/ crud build-up. No cause for the low amplitude from Standard #2 could be
determined. Attachment #4 details the work performed to investigate the notch
amplitudes.

Examination

Examination Scope and Extent are specified in the Limerick Unit #1 Preservice
Inspection Plan LIM-PIP-1. Minor interferences occurred during the examination
due to RPV design considerations. The interferences are addressed in Attachment
#7.

The examination was performed in accordance with written procedures. The
procedures contain requirements for electronic gating and transducer scanning
overlap. The procedural requirements are in accordance with Reg. Guide 1.150
requirements.

Internal Surface Examination Capabilities for both automatic and manual
examination systems were demonstrated by detection of the ASME 2% ID notch
during calibration. No alternate reflectors were utilized for this examination.
The referenced 1" of the RPV wall measured perpendicularly to the clad / base
metal interface was examined (see Recording and Sizing section for details).

Scanning Weld-Metal Interface. The ultrasonic examination procedures developed
by General Electric for preservice inspection of the Limerick Unit #1 RPV
utilize the ASME Section V, Article 4 specified beaming angles of 0*, 45*, and

(~') 60*. These search unit angles are not based on weld preparation geometry. The
V ability of these beaming angles to detect an unfavorably-oriented planar flaw

was demonstrated (see Recording and Sizing section for details).

Recording and Sizing

The Capability of the Ultrasonic Examination Procedures utilized during the
Limerick Unit #1 Preservice Examination to detect, racord, and size the flaws
delineated by Section XI was dertonstrated and documented as follows:

Automatic Examination Procedures LIM-UT-8 and LIM-UT-9 were demonstrated on site
by performing a successful calibration utilizing the calibration scanner, remote
data system (Blue Box), and Calibration Standard #1. The ability to detect ASME
Code flaws was determined in San Jose, California and at a BWR site using a
specially fabricated test standard. The results of this testing are documented
in Attachment #5. The referenced ASME Code flaws were detected and recorded.

Manual Examination Procedure LIM-UT-5 was demonstrated on site by performing
successful calibrations for a variety of thicknesses utilizing manual
examination equipment and the Calibration Standard applicable to the thickness
being examined. The ability to detect ASME Code flaws was determined on site
using a specially fabricated test standard. The results of this testing are
documented in attachment #6. The referenced ASME Code flaws were detected and
recorded.

&
V
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Geometric Indications were evaluated by a certified Level III individual.'

Evaluations were performed using vessel design drawings, finger dampening, and
G other commonly-used techniques. Geometric indications detected during the

(V/ examination are listed in the detailed summary of the examination
(Attachment #1).

Indications With Changing Metal Paths were recorded at 20% DAC. Indication
sizing and evaluations were determined by the location of the indication.
Evaluations of these indications were performed in accordance with Paragraph 6.2
of Reg. Guide 1.150, Revision 1, Alternate Method. In all cases, the most
conservative size for an indication was used. Attachment #1 details the
indications found and these evaluations.

Indications Without Changing Metal Paths were recorded at 20% DAC. Indication
sizing and evaluations were determined by the location of the indication.
Evaluations of these indications were performed in accordance with Paragraph 6.3
of Reg. Guide 1.150, Revision 1, Alternate Method. Attachment #1 details the
indications found and these evaluations.

Reporting of Results

All original records generated during the Limerick Unit #1 Preservice
Examinaticn have been transmitted to PECo for. retention. In addition, copies of
these records, in the form of a report, have been transmitted to PECo for use
during subsequent Inservice Inspection activities.

No indications were detected that require reporting as abnormal degradation of
the reactor pressure boundary in accordance with Reg. Guide 1.16.

The Estimate of the Sizing Tolerances for both automatic and manual examination
' equipment is as follows:

Automatic Examination Equipment Error Band = 45* + 5.3% t
for inner 1/4 t. See Attachment #5 for 60' T 2.1% t

--

details.

Manual Examination Equipnent Error Band = + 2.56%t
See Attachment #6 for details.

--

The Description of the Technique used to qualify the effectiveness of Automatic~"

Examination Procedures LIM-UT-8 and LIM-UT-9 is presented in Attachment #5. The
technique used to qualify the effectiveness of Manual Examination Procedure
LIM-UT-5 is presented in Attachment #6.

Estimate of Unexamined Volumes for both automatic and manual examinations are as
follows:

1-) Unexamined volume due to near field effects.
.

Automatic Examination 500 beneath the transducer package.

- Manual Examination 500 beneath the wedge.

n

.
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2) Unexamined volume due to clad to base metal interface,

r-~3 Automatic Examination None

a)( Manual Examination None

3) Volume shadowed by laminar defects.

Automatic Examination None determinable
Manual Examination None determinable

4) Volumes unexamined due to vessel configuration.

Some unexamined volume exists for both the automatic and manual
examinations. Attachment #7 details these unexamined volumes and their j
effect on the examination.

| 5) Unexamined volumes near the surface opposite the search unit.
!

Automatic Examination None determinable,

'

Manual Examination None determinable

6) Volumes affected by electronic gating.>

Automatic Exanination None determinable
Manual Examination No electronic gating was used

Sketches of Automatic Examination Equipment for use by reviewers is included as
Attachment #8. No sketches of manual exanination equipment are included since

(~ 'J
the equipment consisted of standard catalogue items needing no such sketches toT

'
-- allow review.

;

No alternate volumetric examinations were used during the Preservice'

Examination of Limerick Unit #1 Reactor Pressure Vessel Assembly Welds.

|

|
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/ USNRC REGULATORY GUIDE 1.150 REPORTks)
- ATTACHMENT #1

-

The following pages contain tables detailing the welds examined in accordance
with USNRC Regulatory Guide ~1.150 and the results of these examinations.

The Tables list the indications found, the scanning direction, the evaluation,
and any remarks. The scanning direction is indicated by either T scan for
indications parallel to the weld seam or P scan for indications transverse to the
weld seam.

The initials. NRI .in the tables indicates that no indications requiring evaluation
in accordance with Regulatory Guide 1.150 were detected.

All examination data used in preparation of the summary tables is contained in
the final examination report' '
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Summaary Table of nez Cuide 1.150
Indications for 1.imerick tinit di

Preservice tiltrasonic Examination ,

inner 2%I of the RPV Wall Thickness Outer 75% of the RPV Wall Thicknese
Weld Type Weld ID I" and Creater Ministan Dimension REMARKS

Traveling Montravelint Evaluation Traveling Montraveling Evaluation

AA 5 NRI 21
CA| CATIONS NRI NRI N/AC LN ERENTIAL p

SPOT
AA 60* 1 P SCAN 15 13 T SCAN INDICATIONS NRI NRI N/A

? P SCAN

INQICATION #50=31.57
AA 0* BP NRI NRI N/A NRI 30 LAMINAR 2.18 IN2 IN4 MANUAL EXAN SHOWS

SEVERAI SMAli % Pott

AA n*w MRI NRI N/A NRI I LAMINAR t 18 IN2

AB NRI NRI N/A NRI NRI N/ALMFERENTIAL

SPOT
AB 60* NRI 1 T SCAN INDICATION NRI NRI N/A

AB 0*se NRI NRI N/A NRI NRI N/A

AB n*W NRI NRI N/A NRI NRI N/A

SPOTSHELL gC 45* NRI 3 P SCAN INDICATIONS NRI NRI N/A
c+

CIRCLNERENTIAL
C m" o,no

SPOT [%C 60* NRI 1 P SCAN INDICATION NRI NRI N/A
ro
*g

,+

AC n'ha NRI NRI N/A NRI NRI N/A $

AC n * wP NRI NRI N/A NRI NRI N/A
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Sussnary Table of Rea culde I .150
Indications for Limerick Unit di

Preservice Ultrasonic Examination '

Inner 251 of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type Weld ID I" and Creater Ministan Dia.ension RPJtARKS

Traverlina Montravelint Evaluation Traveling NontravelinR Evaluation
SPOTD 45' NRI 1 T SCAN INDICATION NRI NRI N/AC M ERENTIAL

12 T SCAN SPOT
AD 60* NRI 13 1 P SCAN INDICATIONS NRI NRI N/A

AD 0*BM NRI NRI N/A NRI NRI N/A

A3 o*WM NRI NRI N/A NRI NRI N/A

SPOTL AE 45* 1 T SCAN 1 T SCAN INDICATION NRI NRI N/A

SPOT
AE 60* NRI 1 T SCAN INDICATION NRI NRI N/A

AE 0*8N NRI NRI N/A NRI 3 LAMINAR 418 IN2

AE o*WN hRI NRI N/A NRI NRI N/A

sHELL TO NI"FLANGE AF 45' NRI NRI N/A NRI NRI N/A gga
n o -%

AF 6n* NRI NRI N/A NRI NR' N/A $ $
EAF n*ns NRI NRI N/A NRI NRI N/A

INTERMITTANT GE0 METRIC
AF o*WF NR! NRI N/A NRI Geometric Acceptable FROM RPV-FLANGE TRANSI-

I l TION
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Simenary Table of Reg Guide 1.150
indications for I.imerick Unit di

Preservice Ult rasonic Examination .

Inner 2%I of the RPV Wall Thickness Outer 751 of the RPV Wall Thickness
Weld Type Weld ID 1" and Creater Mininian Dimension RDIARKS

Traveling Montravelina Kvaluation Traveling Nontraveling Evaluation
SHELL
LONGITUDINAL

E,A 45' NRI NRI N/A NRI NRI N/A

BA 60* NRI NRI N/A NRI NRI N/A

BA o*sp NRI NRI N/A NRI 1 LAMINAR 2 18 IN2

BA o*wn NRI NRI N/A NRI NRI N/A

SHELL 2 T SCAN SPOT
LONGITUDINAL BB 45' NRI 15 13 P SCAN INDICATIONS NRI NRI N/A

SPOT
BB 6n* 1 P SCAN 4 P SCAN INDICATIONS NRI NRI N/A

BB o*EN NRI NRI N/A NRI 11 LAMINAR 4 10 IN2

| BB 0*WN NRI NRI N/A NRI NRI N/A

SHELL;'
LONGITUn!NAL BC 45' NRI 2 P SCAN

SPOT >~A
INDICATIONS NRI NRI N/A N*s;

Do U1 O
\ 00*; BC 60* NRI NRI N/A NRI NRI N/A a N,

cv a
(+*

BC 0*RN NRI NRI N/A NRI 9 LAMINAR 418 IN2 %
i *
I
'

BC o.wp NRI NRI N/A NRI NRI N/A
| |
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Stasmary Table of Rem Cuide 1.15n
Indications for 1.imerick Ifnit #1

Preservice Ifitrasonic Examination *

Inner 2%! of the RPV Wall Thickness Outer 751 of the RPV well Thickness
Weld Type Weld ID 1" and creater Ministan Dimension REMARKS

Traveling kontraveline Evaluation Traveling Montraveling Evaluation

SHELL BD 45' NRI NRI N/A NRI NRI N/A
LONGITUDINAL

BD 60* NRI NRI N/A NRI NRI N/A

BD o*sM NRI NRI N/A NRI 3 LAMINAR 418 IN2

BD n*wM NRI NRI N/A NRI NRI N/A

SHELL
LONGITUDINAL BE 4)* NRI NRI N/A NRI NRI N/A

BE 6n* NRI NRI N/A NRI NRI N/A

BE o*BN NRI NRI; N/A NRI NRI N/A

BE n*wM NRI NRI N/A NRI NRI N/A

>~m
SHELL r+ -
LONGITUDINAL BF 45* NRI NRI N/A NRI NRI N/A C m" o

n, o -s
a roBF 60* NRI NRI N/A NRI NRI N/A g *

r+
2BF n*nN NRI NRI N/A "NRI 3 LAMINAR 418 IN %, ,

BF n*wN NRI NRI N/A NRI NRI N/A
l
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Susanary Table of Reg Guide 1.15n
Indications for 1,imerick Ifnit #1

Preservice Illtrasonic Examination ,

Inner 2%I of the RPV Well Thickness Outer 75* of the RPV wall Thickness
Weld Type Weld ID I" and Creater Ministne Dimension REMARKS

Traveling Nontravelint Evaluation Traveling Montravelint Evaluation

5" ELL
LONGITUDINAL BG 45' NRI NRI N/A NRI NRI N/A

BG 60* NRI NRI N/A NRI NRI N/A

BG o'sM NRI NRI N/A NRI NRI N/A

BG n*wM hRI NRI N/A NRI NRI N/A

SHtLL
LONGITUDINAL BH 45' NRI NRI N/A NRI NRI N/A

BH 60* NRI NRI N/A NRI NRI N/A

BH o*sM NRI NRI N/A NRI NRI N/A

BH n* wM NRI NRI N/A NRI NRI N/A

SHELL BJ 45' NRI NRI N/A NRI NRI N/A N ." *LONGITUDINAL n-
08 U1 O

SPOT n o -b
BJ 60* NRI I P SCAN INDICATION NRI NRI N/A 5 ru

to 4
:s
r+BJ n*nN NRI NRI N/A NRI NRI N/A ,
w

BJ n*wM NRI NRI N/A NRI NRI N/A
1
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Risenary Table of ReR Cuide 1.150
Indications for Limerick Ifnit #1

Preservice Illtrasonic Examination ,

inner 25% of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type Wild ID !" and Creater Ministan Dimension REMARKS

Traveling Montraveling Evaluation Traveling Montraveling Evaluation

SHELL BK 45' NRI NRI N/A NRI NRI N/ALONGITUDINAL

BK 60* 1 P SCAN 3 P SCAN
CATIONS NRI NRI N/A

BK 0'sM f:RI NRI N/A NRI NRI N/A

BK 0* wM NRI NRI N/A NRI NRI N/A

SHELL
LONGITUDINAL BM 45' NRI NRI N/A NRI NRI N/A

SPOT
BM 60* NRI 1 P SCAN INDICATION NRI NRI N/A

2BM 0*sM NRI NRI N/A NRI 6 LAMINAR 4181N

BM 0*WM NRI NRI N/A NRI 1 LAMINAR <'.181 N2

SHELL SP01 >~N
LONGITUDINAL BN 45 NRI 1 P SCAN INDICATION NRI NRI N/A g *~

M 8 %.
BN 60* NRI NRI N/A NRI NRI N/A $ g

''
BN 0*RM NRI NRI N/A NRI NRI N/A

BN n*WM NRI NRI N/A NRI NRI N/A

l
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Stanmary Table of Reg Cuide I .150
Indications for Limerick I? nit #1

Preservice Ifit rasonic Examination ,

inner 2%1 of the RPV Wall Thickness Out er 7 5% o f t he RPV Wall Thickness
Weld Type Weld ID I" and Creater Ministsu Dimension RDtARKS

Traveling Nontravelint Evaluation TravelinR Nontraveling Evaluation

SHELL
BP 45' NRI NRI N/A NRI NRI N/ALONGITUDINAL

BP 60* NRI NRI N/A NRI NRI N/A

BP o*sN NRI NRI N/A NRI NRI N/A

BP o*WN NRI NRI N/A NRI NRI N/A

BOTTOM HEAD
CIRCUMFERENTIAL AJ 45' NRI NRI N/A NRI NRI N/A

AJ 60* NRI NRI N/A NRI NRI N/A

2AJ o* BN NRI NRI N/A NRI 2 LAMINAR t_I81N

AJ o*WN NRI NRI N/A NRI NRI N/A

BOTTOM HEAD DA 45' NRI NRI N/A NRI NRI N/A N ." *
MERIDIONAL o-

@ 01 0
no+

DA 60* NRI NRI N/A NRI NRI N/A { y

$
"

DA n* p,N NRI NRI N/A *NRI NRI N/A
%
w

DA 0*WN NRI NRI N/A NRI NRI N/A
1



,~~ /- , .

\s L.) \s'i

Samunary Table of ReR Cuide 1.150
Indications for Limerick tinit #1

Preservice Ifitrasonic Examination ,

Inner 2%! of the RPV Wall Thickness Outer 752 of the RPV Wall Thickness
Weld Type Weld ID 1" and Creater Ministen Dimension RIMAltKS

Travelina pontraveline Evaluation Traveling Nontraveling Evaluation

N EU
DB 45' NRI NRI N/A NRI NRI N/AERIDIONAL

DB 60* NRI NRI N/A NRI NRI N/A

DB o*sm NRI NRI N/A NRI NRI N/A

DB o*w NRI NRI N/A NRI NRI N/A
_

BOTTM EAD DC 45' NRI NRI N/A NRI NRI N/AERIDIONAL

DC 6n* NRI NRI N/A NRI NRI N/A

DC 0*sM NRI NRI N/A NRI NRI N/A

DC n* WM NRI NRI N/A NRI NRI N/A

80TTM E M 22 - eDD 43' NRI NRI N/A NRI NRI N/A r+ *NERIDIONAL
gGo
go%DD 60* NRI NRI N/A NRI NRI N/A g g
:s
ceDD n*nn NRI NRI N/A NRI NRI N/A

DD 0*w NRI NRI N/A NRI NRI N/A
1 l



Stassary Table of Rea Cuide 1.150
Indications for I.imerick tinit il

Preservice Ifitrasonic Examination ,

j Inner 252 of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
I Weld Type Weld ID 1" and creater Minimura Dimension REMARK S

Travelina Nontraveline' F. valuation Traveling Nontraveling Evaluation

E O
DE 45' NRI NRI N/A NRI NRI N/A

DE 60* NRI NRI N/A NRI NRI N/A

DE 0*BN NRI NRI N/A NRI NRI N/A

DE 0*WM NRI NRI N/A NRI NRI N/A

BOTTm HEAD
MERIDIONAL DF 45 NRI NRI N/A NRI NRI N/A

DF 60* NRI NRI N/A NRI NRI N/A

DF 0*rM NRI NRI N/A NRI NRI N/A

DF o*W NRI NRI N/A NRI NRI N/A

GEOMETRIC CAUSED BY >--BOTTOM NEAD DG 45* NRI NRI N/A GE0 METRIC NRI ACCEPTABLE STUB TUBE INSTALLATI0i "a *~ OMERIDIONAL
GROOVE cu cn o

o o -s
DG 60* NRI NRI N/A GE0 METRIC NRI ACCEPTABLE SEE 45' i m

#$
r+

DG o* p NRI NRI N/A * NRI NRI N/4

DG NRI NRI N/A NRI NRI N/An*WN

1
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Simmeary Table of nez Cuide 1.150
Indications for 1.imerick tinit 81

Freservice tiltrasonic Examination .

Inner 25T of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type Weld ID 1" and Creater Ministan Dimension REMARKS

Traveling Nontravelint Evaluation Traveling Montraveling Evaluation

CLOSURE HEAD
CIRCLMFERENTIAL AH 45' NRI NRI N/A NRI NRI N/A

AH 60* NR' NRI N/A NRI NRI N/A

AH 0* p NRI NRI N/A NRI NRI N/A

2AH o*Wp NRI NRI N/A NRI I LAMINAR < 18 IN

0 DH 45' NRI NRI N/A NRI NRI N/A

DH 60* NRI NRI N/A NRI NRI N/A

DH 0*BM NRI NRI N/A NRI NRI N/A

DH 0*WM NRI NRI N/A NRI NRI N/A

2> w w
CLOSLRE BEAD DJ 45' NRI hRI N/A NRI hRI N/A N, m*

"
IERIDIDelAL ~

a o
o o -b

DJ 60* NRI NRI N/A NRI NRI N/A g y
a
rt

DJ o* p NRI NRI N/A *NRI NRI N/A ====

DJg n*WM NRI NRI N/A NRI NRI N/A

I I

-
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Simenary Table of Reg Cuide 1.150
Indications for Limerick tinit 81

Preservice Ifitrasonic Eaamination ,

Inner 2%T of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
weld Type weld ID I" and Creater Minimian Dimension REMARKS

Traveling Montraveling Evaluation Traveling Nontraveling Evaluation

CLO5tRE HEAD DK 45' NRI NRI N/A NRI NRI N/AMERIDIGIIAL

DK 60* NRI NRI N/A NRI NRI N/A

2DK 0* sm NRI NRI N/A NRI I LAMINAR < 18 IN

DK 0** NRI NRI N/A NRI NRI N/A

CLOSURE NEAD
MERIDI0llAL DM 45' NRI NRI N/A NRI NRI N/A

DM 60* NRI NRI N/A NRI NRI N/A

DM 0 * BN NRI NRI N/A NRI NRI N/A

DM o*w NRI NRI N/A NRI NRI N/A

CLO5tRE HEAD >~~
pgERIDIO M DN 45' NRI NRI N/A NRI NRI N/A y ~* Nr

$OS
DN 60* NRI NRI N/A NRI NRI N/A 5 m

o a
:3

*

DN 0* H NRI NRI N/A NRI NRI N/A

DN o*wp NRI NRI N/A NRI NAI N/A
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Simenary Table of ReR Cuide 1.150
indications for T.imerick linit di

Preservice IFitrasonic Examination *

Inner 2%% of the RPV Wall Thickness Outer 75% of the RPV Wall Thicknees
Weld Type Weld ID 1" and Creater Ministas Dimension REMARKS

Traveling Nontraveling F.v a l uat ion Travelina Montravelina Evaluation
_

CLOStRE EAO DP 45' NRI NRI N/A NRI NRI N/AMRIDIONAL

DP 60* NRI NRI N/A NRI NRI N/A

DP o*sm NRI NRI N/A NRI NRI N/A

DP o*WM NRI NRI N/A NRI NRI N/A

CLOSURE HEAD
TO FLANGE AG 45' NRI NRI N/A NRI NRI N/A

AG 60* NRI NRI N/A NRI NRI N/A

AG 0*BN NRI NRI N/A NRI NRI N/A

AG o*WM NRI NRI N/A NRI NRI N/A

N0ZZLE TO 2= ~ ~
VESSEL M1A 45' NRI NRI N/A NRI NRI N/A j$ *~ "

@ U1 O
i n O -%

f CATIONS fNNIA 60* NRI 12 T SCAN NRI NRI N/A
s

r+
*

NIA o*RM NRI NRI N/A NRI NRI N/A

| NIA o*w, NRI NRI N/A NRI NRI N/A

|
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Resonary Table of Reg Cuide 1.150
Indications for Limerick tinit #1

Preservice tiltrasonic Exainination ,

inner 25% of the RPV Well Thickness Outer 75% of the RPV Wall Thickness
Weld Type Weld ID 1" and creater Miniatun Dimension RDtARKS

Traveling Nontraveling Fvaluation Traveling Nontraveling Evaluation

N0ZZLE TO SPOT
VESSEL NIB 45* 1 T SCAN 3 T SCAN NRI NRI N/AINDICATIONS

NIB 60* 1 T SCAN 23 T SCAN NRI NRI N/ACATIONS

INDICATION #17=26.581N2NIB 0*BP NRI NRI N/A NRI 6 LAMINAR 4 IB IN MANUAL EXAMINATION
hrTFETrn RFVFRAI %PnTE

NIB 0*WP NRI NRI N/A NRI NRI N/A

N0ZZLE TO
VESSEL N2A 45' NRI NRI N/A NRI NRI N/A

N2A 6n* NRI NRI N/A NRI NRI N/A

NZA 0's> NRI NRI N/A NRI NRI N/A

N2A n*wy NRI NRI N/A NRI NRI N/A

N0ZZLE TO
3-~VESSEL N2B 45* NRI NRI N/A NRI NRI N/A r+ . A
$ u, o
n o -w

N2B 60* NRI NRI N/A NRI NRI N/A J m
$

2N2B n*nN NRI NRI N/A * NRI 2 LAMINAR < 18 IN
*
.-.

fN
N2Bg g. , NRI NRI N/A 1 PLANAR NRI

CATION
I I
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Summary Table of Rem cuide I.15n
Indications for 1.imerick tinit 81

Preservice tiltrasonic Examination ,

Inner 2%T of the RPV Wall Thickness Outer 75T of the RPV Wall Thickness
Weld Type Weld ID I" and Creater Minimus Dimension REMARKS

Travelina 18ontraveling Evaluation Traveling Montraveling Evaluation
N0ZZLE TO
VESSEL N2C '5* NRI NRI N/A NRI NRI N/A

N2C 60* NRI 1 T SCAN RI NRI N/ACATION

N2C 0*H NRI NRI N/A Nk! NRI N/A
,

N2C 0*WM NRI NRi N/A NRI NRI N/A

N2D 45* NRI NRI N/A NRI NRI N/A

N2D 6n* NRI 1 T SCAN NRI NRI N/AGTION

N2D 0*H NRI NRI N/A NRI NRI N/A

N2D o*WN NRI NRI N/A NRI NRI N/A

N0ZZLE TO >~~ 1

VESSEL N2E 45' NRI NRI N/A NRI NRI N/A $ ~* *
$ok
=r

M2E 60* NRI NRI N/A NRI NRI N/A @ %
A

*N2E 0*H NRI NRI N/A NRI NRI N/A 3

N2E n*w NRI NRI N/A NRI NRI N/A

l
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Simonary Table of ReR Cuide 1.150
Indications for 1.imerick Ifnit #1

Preservice Ultrasonic Examination '

Inner 25% of the RPV Wall Thickness Outer 75% of the RPV Wall ThicknessWeld Type Weld ID 1" and Creater Ministan Dimension REMARKSTraveling Montraveline F.va l uat ion Travelina Montravelina Evaluation
TO

N2F 45' NRI NRI N/A NRI NRI N/A

N2F 60* NRI 1 T SCAN NRI NRI N/ACATIM

2
2 INDICATIUR #121=Iz.71 INN2F 0*ar NRI NRI N/A NRI 16 LAMINAR 4 18 IN MANUAL EXAMINATION SHMS

3 SMALL LAMINARS

N2F o*w NRI NRI N/A NRI 4 LAMINAR ( 18 IN 2

N2G 45' NRI NRI N/A NRI NRI N/AE

N2G 60* MRI NRI N/A NRI NRI N/A

N2G o*BP NRI NRI N/A NRI 8 LAMINAR < 18 IN2

24 ( 18 IN 2 PLANAR INDICATIONSN2G n** NRI NRI N/A 2 PLANAR 4 LAMINAR
2 ACCEPTABLE MANUALLY EVALUATED &

FOUND ACCEPTABLE
N0ZZLE TO 5VESSEL N2H 45, NRI NRI N/A NRI NRI N/A

r+ -
gga
n o -n

N2H 60* NRI NRI N/A NRI NRI N/A b $
a

N2H 0*H NRI NRI N/A 'NRI NRI N/A $
| N2H o*n NRI NRI N/A NRI NRI N/A
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Simenary Table of Rem Cuide 1.150
Indicatione for f.imerick tinit #1

Preservice Ifitrasonic Examination ,

Inner 2%T of the RPV Wall Thickness Outer 75Z of the RPV Wall Thicknese
Weld Type Weld ID 1" and Creater Minintam Dimension REMARKS

Traveling Nontraveling Evaluation Travelina Montreveling Evaluation

N0ZZLE TO
VESSEL N2J 45' NRI NRI N/A NRI NRI N/A

N2J 60* NRI NRI N/A NRI NRI N/A

N2J o*6M NRI NRI N/A NRI NRI N/A

N2J o*WM NRI NRI N/A NRI NRI N/A

TO N2K 45' NRI NRI N/A NRI NRI N/A

N2K 60* NRI NRI N/A NRI NRI N/A

N2K o*sm NRI NRI N/A NRI NRI N/A

N2K n*WM NRI NRI N/A NRI NRI N/A

N0ZZLE TO SPOT >"N"VESSEL N3A 45* 1 T SCAN 3 T SCAN NRI NRI N/A ",,*INDICATIONS ,

03 U1 Onom
2fPN3A 60* NRI NRI NRI N/ACATIONS g

s
r+

N3A 0*PN NRI NRI N/A * NRI NRI N/A

N3A
| g.y, NRI NRI N/A NRI hRI N/A

I f

_-
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Ammmary Table of Ren cuide 1.15n
Indications for Limerick Unit di

Preservice Ultrasonic Examination ,

inner 2%T of the RPV Wall Thickness Outer 75T of the RPV wall Thicknese
Weld Type Weld ID !" and creater Minimum Dimension REMAltRS

Traveling IIont raveling Evaluation Traveling f8ontraveline Evaluation
0

N3B 45* NRI NRI N/A NRI NRI N/A

ffCATIONSN3B 60* NRI 4 T SCAN NRI NRI N/A

N3B o*pp NRI NRI N/A NRI NRI N/A

N38 o*wn NRI NRI N/A NRI NRI N/A

N0ZZLE TO
VESSEL N3C 45' NRI NRI N/A NRI NRI N/A

f CATIONSN3C 60* NRI 2 T SCAN NRI NRI N/A

N3C o*sm NRI NRI N/A NRI NRI N/A

N3C o*wn NRI NRI N/A hRI NRI N/A

N0ZZLE TO
SPOT > * - * *VESSEL N3D 45' 3 T SCAN 5 T SCAN ""I ""I "I^INDICATIONS N*~

E $ S.
fNN3D 60* 1 T SCAN 1 T SCAN NRI NRI N/ACATIONS

5.

N3D n*nN NRI NRI N/A NRI NRI N/A ,
w

| N3D n*vp NRI NRI N/A NRI NRI N/A

I I
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Sununary Table of Reg Guide 1.150

Indications for Limerick I? nit di
Preservice tiltrasonic Examination .

Inner 25t of the RPV Wall Thickness Outer 751 of the RPV Wall Thickness
Weld Type Weld ID I" and Creater Minimum Dimension RENARKS

Travelint Nontraveling Evaluation Traveling Nontraveling Evaluation

f CATIONS
N4A 45' NRI 2 T SCAN NRI NRI N/Ay

N4A 60* NRI 2 T SCAN NRI NRI N/ACATIONS

N4A o'sp NRI NRI N/A NRI NRI N/A

N4A o*vy NRI NRI N/A NRI NRI N/A

N0ZZLE TO SPOT
VESSEL N48 45* 4 T SCAN 2 T SCAN NRI NRI N/AINDICATIONS

N4B 60* NRI 1 T SCAN I NRI N/ACATIONS

N48 o*nN NRI NRI N/A NRI NRI N/A

N4B n*WM NRI NRI N/A NRI NRI N/A

0
N4C 45' NRI NRI N/A NRI NRI N/Ay

SPOT S
N4C 60* NRI 6 T SCAN NRI NRI N/A BINDICATIONS

:s
et

2N4C o'em NRI NRI N/A * NRI 1 LAMINAR ( 18 IN
%.

N4C NRI NRI N/A NRI NRI N/Ag n*w
1 |

L
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Stannary Table of Reg Guide 1.150
Indications for I.imerick Ifnit 81

Preservice Ifitrasonic Examinat ion ,

Inner 2%1 of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type Weld ID 1" and Creater Minimum Dimension REMARKS

Traveling Nontraveling Evaluation Traveling Nontraveling Evaluation
N0ZZLE TO
VESSEL N4D 45' NRI NRI N/A NRI NRI N/A

ffCATIONSN4D 60* 1 T SCAN 1 T SCAN NI NRI N/A

N4D o*sp NRI NRI N/A NRI NRI N/A

N4D o*n NRI NRI N/A NRI NRI N/A

N0ZZLE TO

fNVESSEL N4E 45* NRI 2 T SCAN NRI NRI N/ACATIONS

N4E 60* NRI NRI N/A NRI NRI N/A

N4E 0*BM NRI NRI N/A NRI NRI N/A

N4E n*W NRI NRI N/A NRI NRI N/A

Pf ffCATIONS {oV N4F 45* 4 T SCAN 7 NI I N/A

$oS
fPf ffCATIONSN4F 60* 1 T SCAN 6 NRI NRI N/A i

m
a

*

N4F 0*BN NRI NRI N/A NRI NRI N/A
D

| N4F o*w NRI NRI N/A NRI NRI N/A

I I
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Lamary Table of Reg Cuide I .150
Indicatione for 1.imerick I' nit fl

Preservice Ifitrasonic Examination .

Inner 2st of the Rev Wall Thickness Outer 75% of the RrV Wall Thicknese
Weld Type Weld ID I" and Crescer Minimum Dimension REMARKS

Traveling Montraveline Evaluation Traveling Montraveling Evaluation
0

MSA 45' NRI NRI N/A NRI NRI N/A

NSA 60* NRI NRI N/A NRI NRI N/A

NSA 0*n NRI NRI N/A NRI NRI N/A

NSA n*w NRI NRI N/A NRI NRI N/A

N0ZZLE TD spor
, VESSEL NSB 45* NRI 2 P SCAN NRI NRI N/AINDICATIONS
i

1
' NSB 60* NRI NRI N/A NRI NRI N/A

NSB 0* > NRI NRI N/A NRI NRI N/A

NSB n*w NRI NRI N/A NRI NRI N/A

N0ZZLE TO >~N
CLOSURE HEAD N6A 45' NRI NRI N/A NRI NRI N/A r,+ - -

y

Or Ln O
REFLECTION FR'M FINGER DAMPENED 9O*N6A 60* NRI NRI N/A 1 GEOMETRI : NRI INSIDE RADIUS AND PLOTTED 3 N

<

OF N0ZZLE @
^

N6A 0* H NRI NRI N/A *NRI NRI N/A
~

i

| N6A g., NRI NRI N/A NRI NRI N/A

| 1 t
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Simenary Table of Res cuide 1.150
Indications for 1.imerick Unit #1

Preservice tiltrasonic Examination ,

Inner 2%I of the RFV Wall Thickness Outer 75% of the RPV Wall Thicknees
Weld Type Weld ID I" and Creater Minizian Dimension REMARKS

Traveling montraveline Evaluation Travelina MontravelinR Evaluation

EB 45 MI MI N/A MI NRI N/AE HEAD

REFLECTION FRIM FINGER DAMPEMED
N6B 60* NRI NRI N/A 1 GEOMETRII: NRI INSIDE RADIUS AND PLOTTED

OF N0771F

N6B 0*sM NRI NRI N/A NRI NRI N/A

N6B 0*WM NRI NRI N/A NRI NRI N/A

MCZZLE TO
CLOSURE HEAD N7 45' NRI NRI N/A NRI NRI N/A

REFLECTION FRIM FINGER DAMPENED
N7 60* NRI NRI N/A 1 GEOMETRIi: NRI INSIDE RADIUS AND PLOTTED

OF N0ZZLE

N7 0* BN NRI NRI N/A NRI NRI N/A

N7 0*WM NRI hRI N/A NRI NRI N/A

N0ZZLE TO . >~N
VESSEL NBA 45* '!RI NRI N/A NRI NRI N/A gN

cu m o
REFLECTION FRIM Q. O *M8A 60* NRI NRI N/A 1 GEOMETRII: NRI INSIDE RADIUS PLOTTED B N

#OF N0ZZLE @
*

N8A 0*BM NP.! NRI N/A NRI NRI N/A

|

| N8A n+wp NRI NRI N/A NRI NRI N/A

I I
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mansary Table of Reg cuide I.150
Indications for Limerick Unit di

Preservice Ultrasonic Eaamination ,

Inner 2%Z of the P*V Wall Thicknese Outer 752 of the RPV Wall Thickness
Weld Type Weld ID

. I" and Creater Minimus Dimension RIMARKS
Traveling i llontraveling Evaluation Traveling Nontraveling Evaluation

N88 45' NRI NRI N/A NRI NRI N/A

N88 60* NRI NRI N/A I GEOMETRIG NRI
S DI PLOTTED

GT N0ZZLF

M88 o*3m NRI NRI N/A NRI NRI N/A

N88 o*WM NRI NRI N/A NRI NRI N/A

N0ZZLE TO
VESSEL M9 45' NRI NRI N/A NRI NRI N/A

REFLECTION FRiM
M9 60* NRI NRI N/A 1 GEOMETR!i: NRI INSIDE RADIUS PLOTTED

OF N0771F

N9 0*BM NRI NRI N/A NRI NRI N/A

N9 o*WM NRI NRI N/A NRI NRI N/A

N0ZZLE TO > ~ ro
VESSEL N17A45' NRI NRI N/A NRI NRI N/A y*Wy

$oS
N17A60* NRI NRI N/A NRI NRI N/A Y g

N17An*8M NRI NRI N/A * NRI NRI N/A

| N17An.yp NRI NRI N/A NRI NRI N/A

4 |
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Susunary Table of Reg Cuide 1.150
Indications for Limerick tinat #1

Preservice Ifitrasonic Examination ,

Inner 252 of the RPV Wall Thicknese Outer 75% of the RPV Wall Thickness
Weld Type Weld ID 1" and Creater Minician Dimension REMARKS

Traveling Nontraveling Evaluation Traveling Nontraveling Evaluation

TO

fNN17B 45* 1 P SCAN NRI NRI NRI N/ACATION

N17B60* NRI NRI N/A NRI NRI N/A

N1780's> NRI NRI N/A NRI NRI N/A

N1780*WM NRI NRI N/A NRI NRI N/A

N0ZZLE TO
VESSEL N17C45' NRI NRI N/A NRI NRI N/A

N17C 60* NRI NRI N/A .NRI NRI N/A

N17C o* BM NRI NRI N/A NRI NRI N/A

2N17Co*We NRI NRI N/A NRI 1 LAMINAR 4 18 IN

" TO
N17D45 NRI NRI N/A NRI NRI N/A R ." $y

E m" o
no%

N17D60* NRI NRI N/A NRI NRI N/A { y
*a

"
N17D *ne NRI NRI N/A *NRI NRI N/Ao

*
.-.

N17D , NRI NRI N/A NRI NRI N/A

I I
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uJ
USNRC REGULATORY CUIDE 1.150 REPORT

ATTACHMENT 2

This attachment contains the Regulatory Guide 1.150 required RF Waveform

Date for both automatic and manual examination search units.

O
|

|
|

|
|

|

|

_ - - . - - . .
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The following pages contain the USNRC Regulatory Guide 1.150 required RF Waveform
Records for the automatic examination search units used during the Limerick
Unit #1 Preservice Examination.

The search units for which data is presented are listed below.

The same 0* longitudinal wave transducer was used for all automatic examinations.

The original manufacturer's transducer certifications are included for reference
purposes.

Dates Used Transducer SN Shoe SN Position in Shoe

10/17/83 - 10/21/83 K 23988 *30 45*

10/17/83 - 10/21/83 K 23978 *30 60*

* On 10/21/83, Shoe #30 cracked during a package rebuilding
procedure. The crack happened prior to calibration and was
caused by overtightening a screw. No data was gathered with
the cracked shoe. Due to the crack, no RF waveform data
could be gathered at the completion of the examination.

p 10/21/83 - 11/15/83 *C 16828 4 45*
V

11/15/83 - 12/29/83 K 23978 4 45*

10/21/83 - 12/29/83 C 16829 4 60*

* On 11/15/83, this transducer was damaged during package assembly.
The damage happened prior to calibration. The coaxial cable
connector was broken away from the transducer housing, severing
the electrodes. Due to this damage, no RF waveform data could
be gathered at the completion of the examination.

11/22/83 - 12/29/83 K 23977 2 45*

11/22/83 - 12/29/83 A 10124 2 60*

10/17/83 - 12/39/83 M 19083 N/A 0*BM, 0*WM

Regulatory Guide 1.150 contains no guidance for compliance with RF waveform
requirements when equipment becomes inoperable. In the cases above, data gathered
with the referenced equipment is considered to be valid. The last day of use fori

each item included a valid calibration, and a valid calibration check when the
day's examinations were completed. The damage, prior to the next day's initial
calibration, has no effect on data gathered previously.

.

O
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Site /_ empfhl" Daten/9/Q? Examine A / Level
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Transducer d_P239RQ Angle 4$ j

Scope # 4O0008 Filter (Before/After kob
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Col 81ocF,.S $7 Hole,

,

e

i s i



. . _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _. . _ _ _ _ _ . _ . . _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _

4 of 51

. . . , . . ;- < - . .

f ',' ;f. ". J h - [ . , ' h. .., . . _
..

".:

O .
..

y_
_ .

g 4 ., . .

-- ,_ . - * . . 1s, f
, 't . ~ - -

.

,.
-

..

.'
'

...;- ._ .; - - ., ,.
- ...:**'.. _ ;... . :. .

t . - = . . . - .
, I k. *+ , | h ...:' :h r ,. ; o; ... k ' ' . .' i ..

.

,

.-..~e.

- . .|;. . .. . - . -
.. 2 . . , .. .

, -.

. , . ,

-- . [ *(.,( _ |. ,
.

- . t

-.. ,

a. "y ..e g. .

..f ! k.. .
' ' * - ;; ;,

'

*

. ~ . .

.. l.K . . 4*t - . N. a _ '. | - -6 . - ' . ' j'. g:,.{f. ._ .

.' : _ .:. ,.__L
'

a.m .
'

-

.

-
. .

3

t,. c .
, . ., ,;- . . . -. .. .

. .:. . .....:
' g . t*. ., . . - 3 . ,q, .

ft,fsc::-w?',: :%. .:
,,,

....t.4 . , , - ,6 -

.
$* . 4- .

b3. % :.''':y ..k ;.y ..y. ( &)g.&4-
.

.+{ s%
.

..
"

g .< ,.,.
.

'
-

.

|
.. - ---

|

1
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A B 5 W bT1
Transducer Description

52rios . __ G.AmmA .

Fregosney a A 6~ :Diz ! -

i

Element dimensions 1.Q in.

GStyle-Connectortype
TRACE .

66145 ._@_D

Focal Type: sic Nenfocused ,
g h
|LJ Spherical TRACE i

1)Cylindrical -

Weeerget,h } "PLG.Y L -

Serial Nurber IGtMOs N H M E .1 E
TRACE

Relative sensitivity: rating 7g
*W db

~ NInspector-

Date J O -blll 9 0 C D E F
. . .,

Testing Procedure

The real time wave for.a shoVn in the photo above is the first return echo '

from a reficetor selected with respect to transducer type. All contact transducers |
'

are tested on a one-inch thick steel plate, except for epoxy-faced shear wave
transducers which ere tested en a one-inch thick polymer block, honfocused immersion )

transducers are tested in water ovei a flat steel plate using a water path as.

Focused immersiow transducers are f.ested the same as nonfocused
Oopecifiedabove. transducers except that the water rath used is equal to the actual focal length.

'

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequancy spectruq'a'nalyzer in a 7704A Mainframe, the real time
wave form, OTA-3 gate sfanal. and|the frequency spectrum of the gated signal are
simultaneously displayd and phcM5raphed. Using the linear attenuator in the UTA-3
receiver, the amplitude _of she real time wave form is adjusted to a six centimeter
emplitude (+ 1 do) on tN CRT. .With the vertical calibration of trace Il f t::ed at

_
7

50 millivolts per division.-the amount of attenuation used provides a relative
censitivity rating for all transducers certified by KB-AER0 TECH.

-

Real Time Waveform - Trace Il
~ Screen writing figures'A and F provida the vertical and horizontal screen

es11bration respectively for trace II.
I

Cate Marker - Trace I
|Screen writing figure C provides the vertical amplitude of the gate marker '

cnd is an inconsequential figure. The horizontal calibration for trace I is the '

came as that for trace II. The portion of trace II that falls within the gate time
period is the signal fed to the frequency spectrum analyzer.
J_requency Spectrum - Trace III

Screen writing flgbre E provides the horizontal calibration for trace III.
Figures B and D chow the ispectrum analyzer's attenuator and resolution settings
res i l

. e
pect ve y.

.

KB-AER3 TECH'

Transdu;:et Technology Center
F.C. Box 350
Lev 1stovn,.PA 17044

,

. . |
- - - .._ _ . - _ . _ _ . _ . _ . . _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ __ _____



N'*

f Series _ C-A MM A

Frequency M .DI
Element dimensions /.O

h ENEMMEStyle - Connector type TRACE

Oocaltype:
gg g_g'nwsua sus -

F C Nonfocused gu g
C Spherical ETRACE'O Cylindrical i m -

"
Water Path / "p/e < $/ Eq

k H3Serial Number fS3979 '

TRACE
Relative sensitivity rating

- - _mli -- E_E-'"

Inspector h/M

Date /6 9 24
C D E F

s
'

Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear
wave transducers which are tested on a one-inch thick polymer block. Nonfocused
immersion transducers are tested in water over a flat steel plate using a water
path as specified above. Focused immersion transducers are tested the sane as
nonfocused tranrducers except that the water path used is equal to the actual
focal length.

Using a NB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal ,

are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-3 receiver, the amplitude of the real time wave form is adjusted to a
six centimeter amplitude (1 1 db) on the CRT. With the vertical calibration of
trace II fixed at 50 millivolts per division, the amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-AER0 TECH.
Real Time Waveform - Trace II

Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

Cate Marker - Trace I
Screen writing figure C provides the vertical amplitude of the gate narker

and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
Figures B and D show the spectrum analyzer's attenuator and resolution settings

.

respectively.

Kil-AER0 TECHO Transducer Technology Center
P. O. Box 350
Lewistown, Pa. 17044

.
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_ .4:enacucer unscription A B

_ _ . . _ _ . _ . _ _ _ _ _ _ _ .

Saries 6/98/#/A
Frequency M)5"AY2
Element dimensions /. O .

Style - Connector type TRACE
fO m-ner': 1Focal type: Nonfocused ! ''

Spherical IC Cylindrical CE
;

Water Path B M
Serial Number _ C//0[cP7 ;

| Relative sensitivity rating E !
,

db - C ---
--

_ he b p.
,

Inspector

Date S~|b~7N '

C D E F i
,

Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear
wave transducers which are tested on a one-inch thick polymer block. Nonfocused
immersion transducers are tested in water over a flat steel plate using a water
path as specified above. Focused immersion transducers are tested the same as
nonfocused transducers except that the water path used is equal to the actuali

'

focal length.

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
wave form, LTTA-3 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-3 receiver, the amplitude of the real time wave form is adjusted to a
six centimeter amplitude (i 1-db) on the CRT. With the vertical calibration of

i trace II fixed at 50 millivolts per division, the amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-AER0 TECH.
Real Time Waveform - Trace II

Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.
_Cate Marker .- Trace I

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
, Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
Figures B and D show the spectrum analyzer's attenuator and resolution settings
respectively.

' Transducer Technology Center
P. O. Box 350 '

Lewistown, Pa. 17044
:

_ _ _ . _ _ _ . _ - - - - _ _ _ - . _ - . . - - _ . . _ _ _ - _
___ _ _ .
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| Series 6-4/Ytt it)V

Frequency M .26
Element dimensions /. O
Style - Connector type TRACE MEJEdQ

*
fMD 'Q ..6t%CJat Stes -

socal typu O nonfocused j ii
l EO Sphericai' '

O Cylindrical TE
Water Path / "[/e < h | E E
Serial Number d'9397p h M

h ''

TRACE '

Relative sensitivity rating

Eam EE~'"'

32 db
~

-

Inspector M/M

/6!37f)4Date
C D E F'

s

Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear
wave transducers which are tested on a one-inch thick poly =er block. Nonfocused
innersion transducers are tested in water over a flat steel plate using a water

path as specified above. Focused immersion transducers are tested the same as

O nonfocused transducers except that the water path used is equal to the actual
focal length.

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal , ,

are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-3 receiver, the amplitude of the real time wave form is adjusted to a
six centimeter amplitude (2 1 db) on the CRT. With the vertical calibration of
trace II fixed at 50 millivolts per division, th: amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-AER0 TECH.
Real Time Waveform - Trace II

| Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

I Cate Marker - Trace I

.
Screen writing figure C provides the vertical amplitude of the gate narker

! and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.

| Frequency Spectrum - Trace III
l
I Screen writing figure E provides the horizontal calibration for trace III..

Figures B and D show the spectrum analyzer's attenuator and resolution settings
,

Kil-AER0 TECH
Transducer Technology Center

P. O. Box 350
Lewistown, Pa. 17044

.-_ . - _ - - .- _



Transducer Description A B 13 of 51
Series H g/s/A
Frequency 0, A) $~AW2.
Element dimensions /. O .

Style - Connector type TRACE

// WJ - M) Q {Y'N Y
,

Focal type: @ Nonfocused ; ~

j,

L_I Spherical .

O Cylindrical ^
'

Water Path I

Serial Number C//gfj79 !
', g

g
Relative sensitivity rating E

db -
" '

Inspector _ d( M.
Date 5~/b~7$

'

C D E F
.

Testing Procedure

The real time wave form shown in the photo above is the f!rst return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear

) wave transducers which are tested on a one-inch thick polymer block. Nonfocused.

immersion transducers are tested in water over a flat steel plate using a water
'

path as specified above. Focused immersion transducers are tested the same asO nonfocused transducers except that the water path used is equal to the actual
focal length.

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-3 receiver, the amplitude of the real time wave form is adjusted to a
six centimeter amplitude (1 1 db) on the CRT. With the vertical calibration of
trace II fixed at 50 millivolts per division, the amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-AER0 TECH.
Real Time Waveform - Trace II

Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.
Cate Marker - Trace I

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
Figures B and D show the spectrum analyzer's attenuator and resolution settings
respectively.

KB-AER0 TECH
'

' Transducer Technology Center
P. O. Box 350
Lewistown, Pa. 17044
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fransducJr Descr ption n o

Series C,. Am m /) 17 of 51

Frequency .2 25 M d "E
Element dimensions [' b
Style - Connector type TRACE'

mt? . gg g|SP4cm) Stos -

Y Nonfocused 'Focal type:
8 -

O spherical
O Cylindrical $CEi 5 E . L

Water Path / "P/Ei E!'

Jerial Number [83977 k B
Relative sensitivity rating TRACE; f, k

fesM EEEil'"
A,7 db t

Inspector /1/M

/d bN77Date
C D E F

i e

:
Testing Procedure

i
The real time wave for:n shown in the photo above is the first return echo

frou a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear
wave transducers which are tested on a one-inch thick polymer block. Nonfocused
immersion transducers are tested in water over a flat steel plate using a water

O P th vectriea 8 ve- rece ea 1 mer i<= treo a cer re testea the =e -

nonfocused transducers except that the water path used is equal to the actual
focal length.

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal ,

are simultaneously displayed and photographed. Using the linear attenuator in

the UTA-3 receiver, the amplitude of the real time wave form is adjusted to a
six centimeter amplitude (1 1 db) on the CRT. With the vertical calibration of
trace II fixed at 50 millivolts per division, the amount of attenuation used

|

provides a relative sensitivity rating for all transducers certified by KB-AER0 TECH.I

| Rea_1 Time Waveform - Trace II
Screen writing figures A and F provide the vertical and horizontal screen

calibration respectively for trace II.

Cate Marker - Trace I

Screen writing figure C provides the vertical amplitude of the gate marker
cnd is an inconsequential figure. The horizontal calibration for trace I is

'

the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
-

Figures B and D show the spectrum analyzer's attenuator and resolution settings
,

respectively.

KB-AER0 TECH ,

Transducer Technology Center .

P. O. Box 350
Lewistown, Pa. 17044

-- . . - . - . - - - _ . - . - . . - - - _ . . _ - - - _ . . . . _-
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i'' vsducer Description _A B
. '

hsries $; AfM$ bf
|

Yrequency F-2,2 [ PDiz -

F.lement dimensions /8 in. *

Style - Connector type TRACE
*SgS - MD

.
! -

.

focal Type: 'C59.Nonfocused
,

C 3 Spherical.-
TRACE IE Q Cylindrical

77
"n = "= h /''$)(V i U
Serial Number ,__ A/[ /

TRACERelative sensitivity rating g g ,

. 31 db .|
' ~

..

Inspector h .

|- Dste - df) |
. g y g 7

,

|
"

.
,

Testing Procedure
.

The real time wave form shown in the photo above is the first return echo
'

from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick steel plate, except for epoxy-faced shear wave

.

transducerr which are tested on a one-inch thick polymer block. Nonfocused immersion
ransducers are tasted in water over.a flat steel plate using a water path as
pecified above. Focused immersion transducers are tested the same as nonfocused

transducers except that the water path used is equal to the actual focal. length.
Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a

Tektronix 7LI2 frequency. spectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal are
r.imultaneously. displayed and photographed. Using the linear attenuator in the UTA-3!

re ceiver, the : amplitude of the real time wave form is adjusted to a six centimeter
neplitude (+ t db) on the;CRT. With the vertical calibration of trace II fixed at_

50 millivolti,per division, the amount of attenuation used prbvides a relative
| .tensitivity rating for all transduceih certified by KB-AER0 TECH.

peal, Time WaVefn_r,m - Trae_e,11 ~ ''

Screen wrf. ting figutes A and F provide tne vertical and herizontal screen
calibration respectively for trace IC.

pge_ Marker - Trace I -

Screen writing figure C provide.s the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is the
same as that for trace I*. :The portion of trace II that falls within the gate time
period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
Figures B and.D show the spectrum analyzer's attenuator and resolution settings

| espectively;-
|l

.

KB-AEROTECil
Transducer Technology Center

'P.O. Box 350 -

Lewistown, PA 17044

.- . _ - -.-.- .. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Transducer Description A B 21 of 51
Series .6 k. 6 A m M |
Frequency cQ.MT MHz

|
i lement dimensions 10 in. |

tyle - Connector type TRACE
I

. PFC6 - Mb '

? i
7

. ..-

,

Focal Type: D E Nonfocused
.. e..

i * *

( J Spherical '

TRACE * -

L a Cylindrical -- A '

n
U dWaz:ssmouth JPLEX - i ;-: L

Serial Number th|4083 - - 5, - . ' - -

.m.. ,

TRACE '- -- I : A
. ._ 4

Relative sensitivity rating g g g g*c

33 db ."7" ." - '

7""_ i

-

! :

Inspector @
Date 12 22 80

C D E F

Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick steel plate, except for epoxy-faced shear wave
transducers which are tested on a one-inch thick polymer block. Nonfocused immersion
ransducers are tested in water over a flat steel plate using a water path as

Opecified above. Focused immersion transducers are tested the same as nonfocused
transducers except that the water path used is equal to the actual focal length.

Using a KB-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency sp.ectrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal are
simultaneously displayed and photographed. Using the linear attenuator in the UTA-3
receiver, the amplitude of the real time wave form is adjusted to a six centimeter
amplitude (+ 1 db) on the CRT. With the vertical calibration of trace II fixed at
50 millivolts per division, the amount of attenuation used provides a relative
sensitivity rating for all transducers certified by KB-AER0 TECH.

Real Time Waveform - Trace 11
Screen writing figures A and F provide the vertical and horizontal screen

calibration respectively for trace II.

Cate Marker - Trace I

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is the
sama as that for trace II. The portion of trace II that falls within the gate time
period is the signal fed to the frequency spectrum analyzer.

Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
Figures B and D show the spectrum analyzer's attenuator and resolution settings

4spectively.
.

KB-AER0 TECH
Transducer Technology Center
P.O. Box 350 .

Lewistown, PA 17044

1
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0 -The following pages contain the USNRC Regulatory Guide 1.150 required
RF Waveform Records for the manual examination search units used during the
Limerick Unit #1 Preservice Examination.

Coaxial cable / search unit combinations were not performed. The high cable breakage
rate during manual examinations precludes this type of combination having
anymeaning. General Electric determined.through testing with an Adaptronics ALN

'4060 that there is no measurable affect on frequency / amplitude data gathered using
6' - 12' cables. All cables used for manual examirations fell in the 6' - 12'
range.

The search units for which data is presented are listed below.

Dates Used Transducer SN Wedge SN Beaming Angle

11/16/83 - 03/26/84 J08325 SSI-10 45*
SSI-4 60*

10/25/83 - 03/26/84 J08326 SSI-9 45*
SSI-1 60*
SSI-2 60*

03/01/84 - 03/27/84 J08327 SSI-2 60*

O 10/24/83 - 03/27/84 J08328 SSI-3 45*
SSI-2 60*>

!

11/16/83 - 03/27/84 D17921 N/A 0*

12/02/83 - 03/26/84 K 11749 N/A 0*

,

12/02/83 - 03/26/84 30956 N/A 0*
1

,

-

.

,

_ . . - _ , , - . - . - _ _ _ . - - . . - . - . . . . - . - - . - _ _ - . - . - _ - - . - - - . -
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TRANSDUCER EVALUATION 11/16/83

# /SITE _li MEA / C /( ()g s7SN: 08325 ATTEN:53.O PWDTH: 200
DAMPG: O FILTR: O SAMPL:20.00 Evaluation Performed By: h7h

f
RELATIVE SENSITIVITY CO-AXIAL CABLE INFORM ATION
PEAK AMPLITUDE = 89% #

Type O fr /74/ Length /2 S/N C-J
TIME DOMAIN EVALUATION

SIGNAL / NOISE RATIO = 65.85 ANGLE BEAM WEDGE INFORM ATION
3.20FULSE WIDTH (CYCLES) =

S/N SST /O Type 1- 0 C
0.83ENVELOPE MODALITY =

CAllBR ATION STANDARD DESCRIPTION
FRED DOMAIN EVALUATION .54 SCF CtJZZ~ ,,

2.19 ID M1 SW E410 Thickness 2./2.CENTER FREQUENCY =

1.88FEAK FREDUENCY =

1.56 REFLECTOR USEDLOWER HALF POWER PT =

2,34 FOR EVALUATION 1D doTc#UoPER HALF PUv!ER P T =

I I FORMATION
IDTH FREQ = 1.

0.59 Type Adaptronics ALN 4060 S/N // 6HI/LO POWER RATIO =

0.04SPECTRAL MODALITY =

O

|
,

|
|

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

i
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TRANSDUCER EVALUATION 11/16/03

SN: 08325 ATTEN:35.0 PWDTH: 200 SITE ll(MFA/CR UN p T 1#

DAMPG: 0 FILTR: O SAMPL:20.00
Evaluation Performed By: #4 chb 0w '

RELATIVE SENSITIVITY I 1

PEAK AMPLITUDE = 93% CO-AXlAL CABLE INFORM ATION

Type RG- 17'/ Length /2- S/N C 3 I

TIME DOMAIN EVALUATION l

SIGNAL /NDISE RATIO 13.47=
ANGLE BEAM WEDGE INFORM ATION

FULSE WIDTH (CYCLES) 4.59 goo=

1.63 S/N S if - M Type lu c / r-EENVELOPE MODALITY =

FRED DOMAIN EVALUATION CAllBRATION STANDARD DESCRIPTION
SA Sor C4mr , )CENTER FREQUENCY 2.30 lD NI SME ENEThickness 2. . / 2. ,=

PEAK FREQUENCY 2.03=

LOWER HALF POWER PT = 1.72 REFLECTOR USED i

UPPER HALF POWER PT = 2.50 FOR EVALUATION 10 do7C N |BAND WIDTH (%) 37.04=

2.11 ANALYSIS SYSTEM INFORMATIONBAND WIDTH CTR FRED =

HI/LO POWER RATIO 1.17 !=
Type Adaptronics ALN 4060 S/N // dSCECTRAL MODALITY 0.00=

O
!

i

. - . .-

A

. J. LOtif I.E L A . , 111 C F CK E i Mh] |
--

- - -. n__

.

,
.

:^"[fc,[.:;.'..

.

,

wrun . .
i v. o

..

.
_.

'

Y T '

,
, _ .]. . /

,

73 7
-

. -

$ lli'W T 50 6*1 63 75 ~-~ 31 75| -

4

| ' .j-|jy - -

.
.. ,.

- ur ; c
~-} D FTLF' --. ~,s. e,' . ' t 1 ,'t , .- -

ia p .; . : ; .. x--

'] 'I I e .I i 'p
-ig F |

_
-.. .. . . -

_

_

.

I

O
.

8

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



.. . _ ~ __ _.

25 of 51

TRAN5nuc: r, EU4'_U ATION 03,'26/84
.

#
/ / m E'/f l C K UA/iT J.

SN: 05325 A77=N:48.O PWDTH: '00 SITE
DAMPG: 0 : < Tg. g g,,gg ,,g{gg N A X '7h 2 r,,

Evaluation Performed By: f
v

RE:ATIVE SEngr7:v;7y CO- AXI AL CABLE INFORM ATION
PE(W AMPL11U:.E = 99,

Type _8(r R Length /2 ' S/N _ C-f
T I M. .:- "0 0 >. '. . - m. . m ,, ,, ..,. T I O Nu n a<

ANGLE BE AM WEDGE INFORM ATION
j ' Q '. ;>, , _; ~ c.. -

;<'' 'I O 85.57=

h,',h S/N _ AS E /O Type SS , A '' C' W~t, . 2:- - , ;._gg) , ,7= .

Ei TL =: *: : v:.. ] r i =

CALIBR ATION STANDARD DESCRIPTION
SA 508 CL.211~FRED D,yijz ;;.: g, 4 ,,'-irI O',

N% SAff ENDThickness __2 12 "'

(* m ~ - :. .=. , a. , , . , , Y = 21b |D-
' ~ ..w

"EC ".~i c . _ . , ; v 1,gg=

REFLECTOR' USED D OTC NL D;- ; Hty - ;, j.:,.? PT 1.56=

2.34 FOR EVALUATIONif*:ZR |>4.r F,in R PT =

4g,gg
ANALYSIS SYSTEM INFORMATIONW. ' WID fi: :%) = ;

;EC -|I* T, CTA FREQ 1.95
,

, . . , . - , ' . . .
=

// 6 |

, .' y l'- d_ .'
''F". Type Adaptronics ALN 4060 S/N _. j?7'O -
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T!;w :.;b-:LT: L*" ,r!,7JON 03/26/84

U N ''I~ p I
A-IM EIl C /<$r(4: 63 > :rr c..._ N:35 O PWDTH: 200 SITEw ..

Evaluation Perforrned By: _M4 /I%[#4DAMPG: 0 n. . d SAMOL:20.gg-
'4- - ..

RELATIVE s; ;;_ ; ; 19 7 y 9,
CO. AXI AL CABLE INFORM ATION

'

PEAK AM L, g;. 93.;m

Type _ N S E Length _ / 2 ' S /N _ C- I
T IME DOMA.I!! i' ION

-
.,

ANGLE BEAM WEDGE INFORM ATIONSIGNAL /pr .. ,;, " 8 46
S.' ~ zy , goo j u z ,.re-FULGE nth.I'. y$ 'g) _ '[ '. g,N $5y 4/

_

E'"'n 3:- ti : 3
,

, CAllBRATION STAND ARD DESCRIPTION
p' - . ..J' a ' I O.*; Sfl508 Ct. 23~- 8. / 2 "' .

- ,.6 ID MS Sd/r soThickness~ ' - . -

e.. . . . .

Y =
1

- - - 2.19
1.72 REFLECTOR USED'- ;,_ ,,' - C-N PT = M M O7~C N
2. S'io FOR EVALUATION' '-'a' -

1- TA P T =.

%- ., : '' 37.04
ANALYSIS SYSTEM INFORMATION

=

F' I'' ~,- coag 7,31=.

-5 (' 3 Type Adantronics ALN 4060 S/N // d
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~ Transducer Description
, _

_ A B '_ _

Ser1es GAminA
r. L, ,, . . -, , ,'' i~ " "~TRACE ' d ~ '''eequency .3. 2 T MHz Size, vxW g

-

-

,

*

% '~ T. g - - LT..
-

rial No. <Tn R3 D C'
: .

Og Contact [-] Imersion (21 Nonfocused {{
._

g;!
..,
3-

: ._ : . - .

q ; !.-/C

Water Path a Spherical 4l' ~

T '7 F ~ T~
*.

/"f/eA . O Cylindrical ,
.. ; 14

.

TRACE i F i *! i' '

Style. S u s Connector _ B.v c II
' - -; ^

. s

. . ! +-i.f{:a
.

'
.p.

Relative Sensitivity 39 DB ' )i'
. . . , .,

-

.

E"nergy Setting Impedance 5 0.n_ S

TRACE g -. .p-Inspector MN Date 9-Jo-ff III ~-
- ' ^c

Testing Procedure "
-

#C D E F
The real time waveform shown in the photo above is the first return echol

from a reflector selected with respect to transducer type. All contact
(wearplate) transducers are tested on a 1.0" flat steel (4340) plate while .

epoxy-faced shear wave transducers are tested on a flat polymer block. Delay
,

fingertip removable (Style DFR) transducers are tested off of the tip of the (delay line. Nonfocused immersion transducers are tested in water over a flat
steel plate using a water path as specified above. Focused imersion
' ansducers are tested the same as nonfocused transducers except that the

'

er path used is equal to the actual focal length,
i

. s - '

Using an AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-4, and a
Tektrenix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
waveform. UTA-4 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed.and photographed. Using the linear attenuator in
the UTA-4 receiver, the amplitude of the real time waveform is adjusted to a
six centimeter amplitude (+ 1 db) on the CRT. With the vertical calibration
of trace II fixed at 100 mT111 volts per division, the amount of attenutation
ussd provides a. relative sensitivity rating for all transducers certified by.

Kradtkramer Branson.

Real ime Waveform - Trace II s - -

Screen writing figures A and F provide the vertical and horizont'al screen
calibration respectively for trace II.<

-

Gate Marker - Trace I
. .

Screen writing figure C provides the vertical amplitude of the gate marker4

and is an inconsequential figure. The horizontal calibration for trace I is a
the same as that for trace II. The portion of trace II that falls within the

i
gate time period is the signal feo to the frequency spectrum analyzer.i

,

Spectrum ' Trace III

Screen writing figure E provides the horizontal calibration for trace III.
'

FlguresBand0showthespectrumanalyzer'sattenuatorandresolution
settings respectively. *

KRAUTKRAMER BRANSON
P. O. Box 350

_ . . _ _ . _ . . _ _ _ _ _ _ _ . - - - _ . __ _ __ __ __ _ _ ____ ______ __ _ _____._ __. - __



. _ _ _ - _ _ _ _ _ _ ___ ___ _ _ _. .

l

| 28 of 51

0
TRANSDUCER EVALUATION 11/16/83__

SN: 08326 ATTEN: 35.0 PWDTH: 200 SITE l.s m ra/c M UNIT # 1
DAMPG: 0 FILTR: O SAMPL:20.00 Evaluation Performed By: 74 CWA

RELATIVE SENSITIVITY
CO-AMAL CARE MOW ATIONPEAK AMPLITUDE = 88%

TIME DOMAIN EVALUATION
14.89 ANGLE BEAM WEDGE INFORM ATIONSIGNAL / NOISE RATIO =

4.54 60FULSE WIDTH (CYCLES) =

1.67 S/N SSf I Type _1 UC# TEENVELOPE MODALITY =

CAU N ANDARD DESCRIPTIONFRED DOMAIN EVALUATION
2.36 ID _i WE END Thickness 2. / 2CENTER FREQUENCY =

PEAK FREDUENCY 2.19=

1.72 REFLECTOR USEDLOWER HALF POWER PT =

2.50 FOR EVALUATION IO AIoTC NU 'PER HALF POWER PT =

BAND WIDTH (%) 37.04=

ANALYSIS SYSTEM INFORMATIONB4ND WIDTH CTR FREO 2.11=

Type Adaptronics ALN 4060 S/N //IHI/LO POWER RATIO 0.62=

S ECTRAL MODALITY = 0.00

,O '
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TRANSDUCER EVALUATION 10/25/83

SN: 08326 ATTEN:48.O PWDTH: 200
MPG: 0 FILTR: O SAMPL:20.00

#
RELATIVE SENSITIVITY SITE l./MERick UAl lT 1

PEAK AMPLITUDE = 99% Evaluation Performed By: PAChBw
f

TIME DOMAIN EVALUATION CO-AXlAL CABLE INFORM ATION59.76SIGNAL / NOISE RATIO =

/2' S/N C 24.02 Type kG- / 7M LengthPULSE WIDTH (CYCLES) =

0.75ENVELOPE M3DALITY =

ANGLE BEAM WEDGE INFORM ATION
FRED DOMAIN EVALUATION gj , p

2.20 yPCENTER FREQUENCY =

CAL R T ON ANDARD DESCRIPTION
ER F 0 ER PT 5

2.50 |0 N1 SAFE END Thickness 2 /EUPPER HALF POWER PT =

46.15BAND WIDTH (%) =

2.03 REFLECTOR USEDBAND WIDTH CTR FRED =

0.63 FOR EVALUATION 70 No7"C #HI/LO POWER RAT 10 =

0.22SPECTFiAL MODALITY =

ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN 4060 S/N //6

.
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TRANSDLfCER EVALUATION 11/16/83
SITE |AMEA*CK UN'T - $-

SN: OS326 ATTEN:48.0 PWDTH: 200
DAMPG: 0 FILTR: O SAMPL:20.00 Evaluation Perforrned By: M A >f 6 B%

f
CO- AXIAL CABLE INFORM ATIONRELATIVE SENSITIVITY

PEAK AMPLITUDE = 96% Type 8(r -/7'/ Length /2 ' S /N C - 4'

TIME DOMAIN EVALUATION ANGLE BEAM WEDGE INFORM ATION
63.45 W8SIGNAL / NOISE RATIO =

88f - 9 Type / Oc t-F6= 4.07 S/NFULSE WIDTH (CYCLES)
0.83ENVELOPE MODALITY =

CAllBR ATION STANDARD DESCRIPTION1

ID I N ^' Thickness 2./z."FREO DOMAIN EVALUATION
'

2.17CEN1ER FRE?dENCY =

1.88 REFLECTOR USEDFEAK FREQUENCY =

1.56 FOR EVALUATION IO AlnTC #LOWER HALF FDWER PT =

2.34UPPER HALF F OWER F'T =

40.00 ANALYSIS SYSTEM INFORM ATIONE4AND WIDTH (%) =

1.95EAND WIDTH CTR FRED =
Type Adaptronics ALN 4060 S/N //lo

1.12HI/LO POWER RATIO ,=

0.00S'ECTRAL MODALITY =

O
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TRANSDUCER EVALUATION G3,26/94

#/./m gg I c/< UA)j T J-SN: _08326 ' ATTEN:27.5 PWITHi 200 S;7g
DAMPG: 0 *ILTR- 0 -sgspu gg,gg

Evaluation Performed By:Ce ~Chh ~.
/

RE*.ATIVE SENSITIVITY
CO- AX1AL CABLE INFORM ATIONPEAR AMPLITUDE = 96%

pe ength M M _ Cf
TIME DOMAIN EVA:.UATION

11.OI ANGLE BEAM WEDGE INFORM ATIONSIONAL/ NOISE PATIO =

,PULCE W!DTH (C/CLES) 5.66 881 ~ I Type 60 lucers-=
,

1.33 S/NENUEL }Z MODa, ITY =

CAllBRATION STANDARD DESCRIPTION
,

FREO D7:A;; E.,q.y; ION 54 50 F C/ E
ID M1 C4Fr ENPThickness 2. / 2. ,,CENTER F R2aggs y = ,y,

" , " "F Eci- - wm'' n v. 2 19- - ' < - =
.

1,72 REFLECTOR USEDLCk!"R HAL'~ FOWER PT = IO M8TC N
2.50 FOR EVALU ATIONUPPER H4LF FU: DER PT'' "

BALD WIDTH (%; = 37,g4
| ANALYSIS SYSTEM INFORM ATION5x;D g7nT.I C"R FREQ 2.11=

Type Adaptronics ALN 4060 S/N ll 6H I .'LC PD.e|.A h. A1IO 0.63=

5?'E CT R A * MOD.LITy g,gg=

i

.
|

'

$
.

I

l

|
.

'

|

; - .

|

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _._ _ _ . . _ . _ _



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

32 of 51

:

(.
,

; . .. ,

TrGNSDUCCE EVa;.UATION 03/26/84
x

- SITE A m ERIek UNIT * 1.-SN: Obb26
'

ATTEN:29.0 PWDTH* 200 .

DAMPG* 'O r;LTR: O S4MPL*20.00
'

Evaluation Perfo.med By: NAfh%, , . .
'

RELATIVE SDrJITIVITY (
CO-AXIAL CABLE INFORMATIONPEAM A:i?L:7U' E = B3% gg.

a
4

T I'*'" DO"'"^ ' N E'*' ^"' UAT I O N** - *

9.66 ANGLE BEAM WEDGE INFORMATIONs:rNAL'NO:SE *iATIO =

T ' L CE L'~ OT . ' O v' LES) 3.70 S/N - U I - 2-=
Type 60 lue,7P-

.

ENVELO.57_ MOIN. I ~.'Y 1.75=

CALIBR ATION STANDARD DESCRIPTIONF R _ ., n . r r.rdll4 TION M N CN- .- --

ID N3 oe soo Thickness - 2. / 2.,,CE!" ER '~RC2 frNcv 6= ..

rr: ~r "ZUT|CV 1.C3=

REFLECTOR USEDLC;._K HAJ -U.4ER PT 1.56=

FOR EVALUATION TD M 7't #; ; - R HALF P'J. DER PT = 2.34
' E.':':D W DTH (%) = 40.00

ANALYSIS SYSTEM INFORMATIONBAND k'!DTH CTR FRED 1.95=

P: .'; O r 2 .' " ': GT I Oc = 1.29 Type Adentronics ALN 4060 S/N // [eC' TOTrs,'.' MODI _3TV 0.CD=

i
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TRANSD.',3CER EU.;; UhT ION -03/26/64

SN: 00726 ($TT N:46.5 PWDTH: :'00 gg ]jyg,gg g (jg j -r' (L
. DAMPG. O r I'.Th: 0- ,snMPL:2g.co

Evaluation Performed By. MAIW#w'

,/
RELATIVE GENM. , iV:;y

CO AXIAL CA8LE INFORMATIONPEAK AM L;!Umi -t > t?}-

7pe- 88 Length /2 S/N CC
TIME DOMAIN EV.V..UATION

SIG*AL/^rJ'c- rew'Io- - .sa.43 ANGLE BEAM WEDGE INFORM ATION
' w

"

C'Ji 5E NIDTi: ( YCLES).= 4.07
1.25 S/N S Sf- 9 Type //C 2ve'W0 .=EIL E LO. 2 fi'.'!: . I ty

-

CALIBR ATION STANDARD DESCRIPTIONFRZO DJ'c.IN E, uuf;! :o;;
S/9 Sof GKCE C ER i:F,',~; J'i,C y - e ~ ~ 1 ~, NL SAM EM Thickness _ 2.12 ,,|D7; g p m:. m,. ,.r...r 1.eg. y =

, .. e g.r .. ,

r4 ..s ._ ;- .; '_. 7< PT
1.56 REFLECTOR USED=

7;.
,2.-.4 FOR EVALUATION 3 0 /LlO TC ML. c. r. ,'5 e ., - =

b .- - eJ O n : ,' c ae,g3-*

L 0 .'s 'c ; m i _: .3 -:g g c. i l'.95 ANALYSIS SYSTEM INFORMATION.

it: / ' . O F 1."N ,,?IO ~ O,a7

g, ; 6.- Type Adaptronics ALN 4060 S/N //Z
Et Ci W .t!; , I T y' =
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------A.. ._ - _ B._.. ?. _ _' Tran'sducer Description . - - -

S2 ries 64MMA
quency O.,.) $~ MHz Size , fx /,a " TRACEI -->

, ,

rial No. JO F f d 6 f
g Contact O Imersion G Nonfocused fWater Patha Spherical '

.

/"/% . O Cylindrical , ,

TRACE -

Style. S w S Connector dA/C. II

Relative Sensitivity 39 DB A i
'

. s i,

-

E'nergySetting.) Impedance 5 O' .A. |
TRACE -

Inspector p/K Date 9-dd-PJ III

~Testing Procedure
f

The real time waveform shown in the photo above is the first return echol
from a reflector selected with respect to transducer type. All contact4

.

(wearplate) transducers are tested on a 1.0" flat steel (4340) plate while
cpoxy-faced shear ware transducers are tested on a flat polymer block. Delay

,

fingertip removable (Style DFR) transducers are tested off of the tip of the (
delay line. Nonfocused immersion transducers are tested in water over a flat
steel plate using a water path as specified above. Focused immersion

nsducers are tested the same as nonfocused transducers except that the
'

.er path used is equal to the actual focal length,
i s - -

Using an AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-4, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
waveform. UTA-4 gate signal, and the frequency spectrum of the gated signal .

are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-4 receiver, the amplitude of the real time waveform is adjusted to a
six c.entimeter amplitude' (+ 1 db) on the CRT. With the vertical calibration
of trece II fixed at 100 mT111 volts per division, i.he amou.it of attenutation
used provides a. relative sensitivity rating for all transducers certified by
Krautkramer Branson.

Real Time Waveform - Trace II s

Screen writing figures A and F provide the vertical and horizont'al screen
calibration respectively for trace II.

i Gate Marker - Trace I -

-.

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is a
the same as that for trace II. The portion of trace II that falls within the i
gate time period is the signal fed to the frequency spectrum analyzer.

,

Spectrum ' Trace III

^ Screen writing figure E provides the horizontal calibration for trace III.
FiguresBandDshowthespectrumanalyzer'sattenuatorandresolution
settings respectively.

KRAUTKRAMER BRANSON
P. O. Box 350

- - _ -_ . - _ - _ _ - _ _ _ _ _ _ _ _ _
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TRANSDUCER EVALUATION 03/01/84

I # #*I6~8I C N U# # TSN: 09327 ATTEN:31.0 PWDTH: 200 SITE
DAMPG: 0 FILTR: O SAMPL:20.00 Evaluation Performed By: 8 #" I * N'u

'

RELATIVE SENSITIVITY !
PEAK AMPLITUDE = 70% CO-AMAL CABW NOMEM

Type R6 80 Length IE' S/N C~8
TIME DOMAIN EVALLIATION

SIGNAL /NDISE RATIO 12.40 ANGLE BEAM WEDGE INFORMATION=

PULSE WIDTH (CYCLES) 3.60= gyy, ,j,,, ype go* /uC/T1.10 S/NENVELOPE MODALITY =

CALI Tl N ANDARD DESCRIPTIONFRED DOMAIN EVALUATION
CENTER FREOUENCY 2.28 ID 1 EW N Thickness 2.IE=

PEAK FREQUENCY 2.19=

LOWER HALF POWER PT 1.72 REFLECTOR USED=

2.50 FOR EVALUATION ID AIO7~C#UPPER HALF POWER PT =

BAND WIDTH (%) = 37.04
2.11 ANALYSIS SYSTEM INFORMATIONBAND WIDTH CTR FRED =

HI/LO FOWER RATIO 1 oO SPECTRAL MODALITY 0,b'0 Type Adaptronics ALN 4060 S/N //d=

=

.

f
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., n .

, C OlJE F LENGTH MICPOSECS M M
S Af IF'L E F6TE
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3 ~U
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] tie [a [ A #
.

22 is -

1] U , % 70 MA 22 3s 5 i,*.

so - - -

,

j TEi.
Orr % F -

.!

FC , -

f , t ];i . .
1 ETR -

. . _ \;
urr ,

, . ...;_

"

lj
cc

,

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



_____ __ _ - ____ _ - - _ _ _ . -

|
|

| 36 of 51

,

7 RAf r.,._: :E . E v' m u M lON 03/28/84*

_

SITE b/.+1E4d C K UA)#T 1#
SN: Ga;27 ATTD *29.O F'WD T H: 200
DAMPG: O : !LTR. O SAMPL:20.00

Evaluation Pe formed By: Mh3 ~hW ~
~

fRELATIVE E.': * .. .'Tc CO-,.XIAL CABLE INFORM ATION '
PEAK AMK : 1 U. ., 60%u

,

TIP.E DOMC E'.'i J/ITION
ANGLE BEAM WEDGE INFORMATIONc.-..,,,.a . m _ ., , . . . . +:IO

_ . ,
. , . 2

. .. . _ le.,c- a - a
r e_:E ,, : a r+ . s L E: '

-

= 5 73 S/N SSf 2- Type To / ge, re-i. . . h t . ._ . " _ . . .. ! / 2.23=

CALIBRATION STANDARD DESCRIPTION.

FRE:1 iW jai'ON # # C' K. . . -
- >- ID N1 terr Eso Thickness 2. / 2 ,'

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

-.--
r --s ~- . ' ~ m 49'" ' ~

-~ ' . ~' b REFLECTOR USED, .

[_. a .. 7, , --

y ;. ~. FOR EVALUATION TD sve 7 cN.aa
s , , .*

, ~*r ,..t7- *- - '' ^
ANALYSIS SYSTEM INFORMATION1. =. ' s.. _ '~5: 0 2.11- =

..._C .
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^ BTransducer Description _

Series GA mmA
TRACEFrequency j,A C MHz Siza, f x / e" I

D B .2 rial No. TO R 3 D 7
EIREBERER:

t

Dg Contact [] Inrnersion gg Nonfocused ggggggg
h UEEEE k

'

) /c x nr al
Ef g'aB MTRACE

Style. S w S Connector A4'G II : m
I hk;:

Relative Sensitivity .]$ DB IF#A sm-rmmame==me===.W ,s
.

E'nergy Setting c2 Impedance _Sc'.4. EhMNhhEQk'TPACE I
C- d e-J'j IIIInspector ri g Date /

i

Testing Procedure ~~~~~~ - ~ ~ ~

,

C D E F
The real time waveform shown in the photo above is the first return echo

from a reflector selected with respect to transducer type. All contact
(wearplate) transducers are tested on a 1.0" flat steel (4340) plate while
epoxy-faced shear wave transducers are tested on a flat polymer block. Delay
fingertip removable (Style DFR) transducers are tested off of the tip of the i

| delay line. Nonfocused immersion transducers are tested in water over a flat
steel plate using a water path as specified above. Focused immersion,

+ ansducers are tested the same as nonfocused transducers except that the
| er path used is equal to the actual focal length.

Using an AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-4, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
waveform, UTA-4 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-4 receiver, the amplitude of the real time waveform is adjusted to a
six centimeter amplitude' (+ 1 db) on the CRT. With the vertical calibration
of trace II fixed at 100 millivolts per division, the amount of attenutation
used provides a. relative sensitivity rating for all transducers certified by
Krautkramer Branson.

Real Time Waveform - Trace II

Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

Gate Marker - Trace I

Screen writing figure C provides the vertical amplitude of the gate marker
; and is an inconsequential figure. The horizontal calibration for trace I is
' the same as that for trace II. The portion of trace II that falls within the

gate time period is the signal fed to the frequeracy spectrum analyzer.

Spectrum - Trace III

, Screen writing figure E provides the horizontal calibration for trace III.
Figures B and D show the spectrum analyzer's attenuator and resolution
settings respectively.

,

KRAUTKRAMER BRANSON
P. O. Box 350
Lewistown. PA 17n44
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TRANSDUCER LW.LUAT ION 10/24/83

SN: 68328 AlTEN;48.O PWDTH: 200 #L/M ER I C/< Odif 1|

DAMPG: O FILTR: O SAMPL:20.00 SITE

Evaluation Performed By: Mtdof A
RELATIVE E1MEITIVITY

' PEAK AMFL I ~1 til>E = 84% CO-AXIAL CABLE INFORM ATION

TIVE ICM.UN LvALUATION Type R6 /7W Length 82 S/N C I
51CNAL/NOIEE RATIO = 29.89

0.10 ANGLE BEAM WEDGE INFORMATIONF UL5E W)I;TH (CYCLES) =

= 1.ea 'IE1 ~ SE:GELCFE Mom._3 . Y S/N Type 4.u E

FFGU LCM / ;N Luc:.UAT10N CALIBRATION STANDARD DESCRIPTION
2.GS SA 508 CLEC &TER V.E M 'a: Y = e
1.Sa ID All fd/EN Thickness &/APEA. FREQUENCY =

LLs;ER HALF FOAER PT 1.41=

2.34 REFLECTOR USEDU: FER !@.LF F04ER PT =

b.' . . . W I C Td 0.) = 50.gg FOR EVALUATION TD A/o r c a
L-. WILTH CI; FREQ 1.83=

ANALYSIS SYSTEM INFORM ATIONr. . . - u .a., t'< 47 10 0.72=

3r ::T7d; MJoftITY 0.00 Type Adaptronics ALN 4060 S/N ils=

O
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SITE |-| M S A/0 E' 0 0 || Y

M ,M,Evaluation Performed By:

CO AXlAL CABLE INFORMATION

8 ~~ !Type d"/N ength /2 S/NL

AfJGLE BEAM WEDGE INFORM ATION

"0'S/N S0!" A Type
V2, *X l"

,

| CALIBR ATION STANDARD DESCRIPTION
'

ft1~$08 OL C i /2 "'

~
TRANSDUCER EVALUATION 11/03/83 ID ,o/_f. S A FE Thickness

[PD
LEC RUSED

SN: 05328 ATTEN:24.O PWDTH: 200 p yg
i DAMPG: O FILTR: O SAMPL:20.00
| ANALYSIS SYSTEM INFORM ATION

RELATIVE SENSITIUITY
!![PEAK AMPLITUDE = 90% Type Adaptronics ALN 4060 S/N

TIME DOMAIN EVALUATION
SIGNAL / NOISE RATIO = 22.49O PULSE WIDTH 3.57 [

- - - - - - - ' ~~ --

(CYCLES) =

1.89ENVELOPE MODALITY =

FRED DOMAIN EVALUATION
'

'

^

7 LONEP _ DEL AY . MICPOSECS 27.1CENTER FREQUENCY 2.05=

PEAK FREQUENCY 1.88 -

. . _
=-

1.56 -- m .

-
- g -. MPLE PA T E
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BAND WIDTH (%) = 33.33 '

- ud
1.88 - 50 _ _ _ _ . _ _ _ _ _ , . _.

___T__EAND WIDTH CTR FRED =

0.70 'O j _, },, ' '
-

~- " '-)HI/LO POWER RATIO = -
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SPECTRAL MODALITY 0.00 - u M 50 00 27 15 . "= -
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| TRANSDUCEP E'.'ALUATIOlJ 03/28/84

SN: 08328 ATTEN:49.0 PWDTH: 260 SITE / / MEA 8 c N UdllT *I
|

DAMPG: . O FILTR: O SAMPL:20.00 YdI M*>Evaluation Performed By:

| RELATIVE SENSITIVITY CO.AX1AL CABLE INFORM ATibN
PEAK AMPLITUDE = 99% , g, 7

TIME DOMAIN EVALUATION
ANGLE BEAM WEDGE INFORM ATIONSIGNAL /NDISE RAT 10 95.33=

4.00 EU 3 T# W 2 * c' T8~PULSE WIDTH (CYCLES) =
/

ENVELOPE MODALITY 0.7e=

CALIBRATION STANDARD DESCRIPTION
FREO DOP14IN EVALUATION SM SOS CLK ,,

2.1i 30 Ali SAM EwcThickness 2./ZCENTER FRECUENCy =

PEAK FREQUENCY 1,gg=

REFLECTOR USEDLOWER HALF POWER PT I.56=

FOR EVALUATION ID /V67c #UPPER HALF POWER PT 2.19=

B.?'D WIDTil (%) = ~~ 7- ^
BAND WIDTH CTR FREQ .h8=

0.79 Type Adantronics ALN 4060 S/N / / (a
~

HI/LO POWCR RATID =

SPECTRAL M3DALITY 0.00=
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TR A!:EI'UCL -i 'Ud 03/20/84
~

m00 SITE - l om E/? o ek Us) oT 1.#SN: G~Z ? . Z e. 5 PWDTH: 4

DAMPG. - - O SAWL'20 00
~~

,

Evaluation Performed By: WhfhWm
RE.

* (
CO-AXIAL CABLE INFORM ATION

|- ~ ''

Type 8 6 S F Length /2 ' S/N C- 2.Tic _ 10'!

l m . d. .5 ANGLE BEAM WEDGE INFORMATION
.

r-i a,, , _ a
'

-- '.
~ L3- =

S/N SS1~ 2 Type do Lucir-; _. .. -J e
l

| CALIBRATION ST ANDARD DESCRIPTION
FF''] _- 2, u. ;, ID N1 NE E^/oThickness 2. / z.

! ?! ## ## r CL IZE, -
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ansducer Descri tion B UMM
.-

Series SAstitt1A ,

n ,, TRACE |-
'' ''

uency O, 2 0 MHz Sire,fx/.c) I

( Serial No. J O 8 & 9 9
} 4;-i

|
7;

L v . . C -JJcv
f, (

'
.-

,

{]g Co'ntact [~) Imersion (3 Nonfocused J. |
Water Path O Spherical '

,

/"// rk. O Cylindrical 4 * ' ', , . r ' mm '

.

. ..
-L l

''

TRACE - : .- -{
|-i !-i-: "!

.

Style. S Ltd Connector 8A/c_ II :

d~~~l,.
-

;
-

: :

! Relative Sensitivity 37 DB E
'

*''

E'nergy Setting O ImpedancefoA Nl
TRACE 4#

; Inspector /2/k Date C/ .2 cs. M III' .
" '' -

- -

~

Testing Procedure
'C D E F

The real time waveform shown in the photo above is the first return echo
| from a reflector selected with respect to transducer type. All contact

(wearplate) trar.sducers are tested on a 1.0" flat steel (4340) plate while
epoxy-faced shear wave transducers are tested on a flat polymer block. Delay
fingertip removable (Style DFR) transducers are tested off of the tip of the (
delay line. Nonfocused immersion transducers are tested in water over a flat
f 9 1 plate using a water path as specified above. Focused imersion
L.Asducers are tested the same as nonfocused traisducers except that the
ater path used is equal to the actual focal length.

' s

Using an AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-4, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the real time
waveform, UTA-4 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-4 receiver, the amplitude of the real time waveform is adjusted to a
six centimeter amplitude (+ 1 db) on the CRT. With the vertical calibration

| of trace II fixed at 100 mTilivolts per division, the amount of attenutation
used provides a. relative sensitivity rating for all transducers certified by
Krautkramer Branson.

.

i Real Time Waveform - Trace II

Screen writing f*aures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

Gate Marker - Trace I
'

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within thei

gate time period is the signal fed to the frequency spectrum analyzer.
heneySpectrum-TraceIII

i

Screen writing figure E provides the horizontal calibration for trace III.,

Figures B and D show the spectrum analyzer's attenuator and resolution
settings respectively.

KRAUTKRAMER BRANSON
P. O. Box 350,
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TRANSDUCER EVALUATION 11/16/83

SN: 17921 ATTEN:47.O PWDTH: 200 SITE l / /ME A f C If UW 'T I
DAMPG: 0 FILTR: O SAMPL:20.00 Evaluation Performed By: M J- J ~~ h 80%

[RELt-,TIVE SEN5 '. TIVI TY CO-AXIAL CABLE INFORM ATION
PEAK ANPLITUDE = 88*4 M /2' m Gy

TIME DOMAIN EVALUATION
ANGLE BEAM WEDGE INFORM ATIONSIGNAL /NDISE RAT 10 =192.00

4.66 A Type M/AFULSE WIDTH (CYCLES) =
S/N

EN d'.OPF MODALITY 1.75=.

CAllBR ATION STANDARD DESCRIPTION
FRED DOMAIN EVALUATION SM 508 C4.2ZC-

ID Ali 54M GO Thickness 2./2 ,CENTER NEQUENCY 2.24=

FF4U FREDLENCY 1.58=

i_yg.g Hf_'_- {0ER PT 1.56 8

R U T ON IM MM NECM=

u-rtn n A.c r.bi2R PT 2.50=

B NU WIDIrI (*D 46.15 ANALYSIS SYSTEM INFORM ATION
=

E.m W I L T .- 6 JfR FRED 2.03=

0.69 Type Adaptronics ALN 4060 S/N //d4.1 / L 3 i f.,!a MT I O =

5~ICTR'' ~. _ D ; ._ I ' Y 6. I 6=.
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TRANSDUCER EVALUATION 03/28/84

SN: 17921 ATTEf1:47.0 PWDTH: 200 SITE b # F1F AI C M UN /T # .2,

DAMPG: 0 FILTR: O SAMPL:20.00
l Evaluation Perforrned By: M A - [ h 'S #. 9
| RELATIVE SENSITIVITY / |

PEAM AMPLITUDE = 80'/. CO-AXIAL CABLE INFORM ATION I

;

Type b88 Length / 2- S/N C- 2.| TIME DOMAIN EVALUATION
I SIGNAL /NDIEE RATIU 62.72 ANGLE BEAM WEDGE INFORM ATION

=

PULSE WIDTH (CYCLES) 4.56=

1.38 S/N M//9 Type N /AENVELOPE MODALITY '=

FRED DOMAIN E,.,A L U A T I O N CAllBRATION STANDARD DESCRIPTIONpgg cgg
CEt'TER FREQUENCY 2.23=

ID Na SAMMhickness 2./2 "
PEAK FREC'EFJCY 1.88=

LOWFP HALF FOr.'TR PT 1.72 REFLECTOR USED=

2.50 FOR EVALUATION 84ST 8Ac# MEIT6c77WU:'PER HALF F OWER PT =

BAND WIDTH '%) 37.04=

2.11 ANALYSIS SYSTEM INFORMATIONBAND WIDTH rTc: REQ =

HI/LO PC.'~R PATIO 0.68=
Type Adaptronics ALN 4060 S/N //6SFECTRA' . T*OD4'. I TY 0.92=
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I s a....auce r_ uese r t pt ion
. "

,

Series 4 4 M (V1 A
_

2 * 2 6~ MHzFrequency
O

lement dimensions bC 1n.

TRACE
f Style - Conneccor type

CR - Bat g
Nonfocused ggg .Focal type:

O Spherical
O Cylindrical $CE

g
.

,

Water Path d/A h
Serial Number h Il 9 2 | hhhh

hTRACE p

Relative sensitivity rating
-

.

$3 db p __ .

Mam mans
m.XPInspector

b /3 f 19 C D E FDate
..

Testing Procedure return echo
The real time wave form shown in the photo above is the first

to transducer type. All contact transducers*

from a reficctor selected with respect for epoxy-faced shear
are tested on a one-inch thick aluminum plate, except Nonfocused
ave transducers which are tested on a one-inch thick polymer block.
nmersion transducers are tested in water over a flat steel plate using a water

'

Focused immersion transducers are tested the same as,

path as specified above. the water path used is equal to the actual
|

nonfocused transducers except that

Using a KS-AER0 TECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
focal length.'

Taktronix 7L12 frequency spectrum analyzer in a 7704A Mainframe, the.real time
wave form UTA-3 gate signal, and the frequency spectrum of the gated signalUsing the linear attenuator in
cre simultaneously displayed and photographed.
the UTA-3 receiver, the amplitude of the real time wave form is adjusted to aWith the vertical calibration of.
six centimeter amplitude (2 1 db) on the CRT.50 millivolts per division, the amount of attenuation used;

provides a relative sensitivity rating for all transducers certified by.KB-AER0 TECH.trace II fixed at

Real Time _ Waveform - Trace II
Screen writing figures A and F provide the vertical and horizontal screen

,

calibration respet.tively for trace II. i

Cote Marker - Trace I
Screen writing figure C provides the vertical amplitude of the gate marker

The horizontal calibration for trace I isand is an inconsequential figure. falls within the
the same as that for trace II. The portion of trace 11 that |

gate time period is' the signal fed to the frequency spectrum analyzer.
| Frequency Spectrum - Trace III |

Screen writing figure E provides the horizontal calibration for trace III.
igures B and D show the spectrum analyzer's attenuator and resolution settings |

;

|
'

.

respectively.
KB-ACR0 TECH
Transducer Technology Center ,

P. O. Box 350
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TRANSDUCER EVALUATION 12/02/83

--

UhllT * )
.

I
SN: 11749 A EN 44,0 PWDTH: 2sg

$~ lM GAI C kDAMPG: O FILTR~ g SAMPL:2 0 SITE

Nd*>fDE.[ftv '

Evaluation Performed By: /IvE SENSIIIVITY
p.E '' A LIlUDE = 9e% CO-AXIAL CABLE INFORM ATION'

# .S/N_ C YType _ k6 / 7M Length _ / 2T I PiL DUMAIN EVALUATION
SIGNAL / NOISE RATIO =309.33

ANGLE BE AM WEDGE INFORM ATIONFULSE WIDTH (CYCLES) 3.76=

ENVELDFE MJDf,LITY - 1.Os $A Type-

p

FRZO Dys'IN EVALUAT ION CAllBRATION TANDARD DESCRIPTION i

#
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REFLECTOR USED fg57 A4c [F(6CIDd
'
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TRANSDUCER EVALUATION 03/26/84 i

_{
Siv: 11749 ATTEN:43.5 PWDTH: 200 / til E# # C X O'd>I I'

SITEDAMPG: O FILTR: O SAMPL:20.OO
Evaluation Performed By: Yde > O'AO 1

RELATIVE SENSITIVITY [j
' PEAK AMPLIlUDE = 66% CO- AXIAL C ABLE INFORM ATION

/2 ' S/N C - fType 8 6 5 2 Length! TIME DOMAIN EVALUATION
SIGNAL /NCISE RATIO =145.78 ANGLE BEAM WEDGF. NORM ATIONPULSE WIDTH (CYCLES) 3.78=

/I))A/A %ENVELOFE MODALITY 1.00 S/N=

FRED DOMAIN EVALUATION CALIBR ATION STANDARD DESCRIPTION
2.29 Sd S o F C L .22I-CENTET< FREJUENCY = ,,

2.19 ID NI SAM SubThickness E /2
PEAK FREQUENCY =

LOWER HALF POWER PT 1.7
2.Sb'

=

N#5I 89c# / ENECIIodUPPER HALF POWER PT =
R EV UAT ONBAND WIDTH (%) = 37.04

| BAND WIDTH CTR FREO 2.11 ANALYSIS SYSTEM INFORM ATION=

HI /LO pow'ZR RA i 10 1.17=

0.00 Type Adaptronics ALN 4060 S/N //5SPECTRAL MDDALITY =

O
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Transducer Description
,_

,A__, B ._
- 4 $$,

, _ _ _
_

Series $AMM1A -
-

Frequency 12,2 f M# E

Element dimensions /, O ''-

$U, U S b $56 h - &.

Style - Connector type TRACE ---

I Cd. 8//O I }
'~~'

Focal type: D Nonfocused ~~

O Spherical TRACE h .

' O Cylindrical II ggg
"/# JJ y,ggg 33!"***' ""'h

Serial Number Nil 749 p
-

Relative sensitivity rating III ,, 7

Inspector

Date f/ 1117) M7 T $
/ / C D E F,

Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a one-inch thick aluminum plate, except for epoxy-faced shear
wave transducers which are tested on a one-inch thick polymer block. Nonfocused
immersion transducers are tested in water over a flat steel plate using a water
path as specified above. Focused immersion transducers are tested the same as
nonfocused transducers except that the water path used is equal to the actual
focal length.

Using a KB-Aerotech Ultrasonic Transducer Analyzer }fodel UTA-3, and a
Tektronix 7L12 frequency spectrum analyzer in a 7704A !!ainframe, the real time
wave form, UTA-3 gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuacor in
the UTA-3 receiver, the amplitude of the real time wave from is adjusted to a-

six centimeter amplitude (i 1 db) on the CRT. With the vertical calibration ei
trace 11 fixed at 50 millivolts per division, the amount of ettenuation used
provides a relative sensitivity rating for all transducers certified by KB-Arrotech.
Real Time Waveform - Trace II

Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

Cate Pfarker - Trace I

Screen writins figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace II. The portion of trace II that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum - Trace III

Screen writing figure E provides the horizontal calibration for trace III.
, Figures B and D show the spectrum analyzer's attenuator and resolution settings
respectively.

.
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TRANSCUCER EVALUATION 12/02/83 ,

SN: 30956 ATTEN:58.O PWDTH: 200
DAMPG: 0 FILTR: O SAMPL:20.00

SITE 1/M8/ C# UN/T #RELATIVE SEN:.' iIVI TY 3,
PEAK AMPLIlUDE = 91%

Evaluation Perforrned By: D> Ihn
TIMC DOMAIN EVALUATION '

SIGNAL / NOISE RATIO =412.00 CO-AXlAL CABLE INFORM ATIO
ULLE 't!DT'. tCYCLE5) 2.OB= /Type NS /74' Length /2 S/N C MENiELOPL MJD/'. ITY 1.06=

ANGLE BEAM WEDGE INFORM ATIONFRIO DOMAIN EVALUATION
2.38 S/N A M/ACENTER FREDUENCY = Type

irAK FPF_OUENCY = 1.72,

! 1.41 CAllBRATION STANDARD DESCRIPTIONL:6. - ; Ma_r F O AER F T =

| 2. ;4 g /l 5 0 8 C L 2ZZ; ef.; *J .; KA_ F i J4ER PT =

10 N1 ff EA'D Thickness 2e/EPc- W I U r!- t (%) = 50.00-

|
ba s: x I :> i H : ri< FRED - 1.88

REFLECTOR USED4 : ,': O PCI; , cmi O
FOR EVALUATION AAIT 84CN NM0.10=

! :rr , .; s 1 ry 0. &!' =

! ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN 4060 S/N // S
| |

-

. equem m
MM eaw a

,

| i . _ ___
'

,

i a UF f E F De t r, ,- Mic50 secs pyw:1

| ' :f [
. 2 0 <, . .". . .

srirlF L E '

.<
J ,4 t

-
'

.

c.t e -

~j TDTII . - a g
.

-

.,
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m
.

u ,..

. . -- - - ] - - 7 9 05_] _ __4. . _ -
f LTT mr 11'20 63 75
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i,y J' .
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'''
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TRANSDUCER EVALUATION 03/26/84

#
; SN: 30956 ATTEN:57.O PWDTH: 200 SITE I- f Mr# # c M UN 8 T 1
| DAMPG: 0 FILTR: O SAMPL:20.00

VRELATIVE SENSITIVITY j

PEAK AMPLITUDE = 96% CO-AXIAL CABLE INFORM ATION

Type - M4R Length 12 ' S/N C-fTIME DOMAIN EVALUATION
SIGNAL / NOISE RAT 10 = 53.65 ANGLE BEAM WEDGE INFORM ATION

4.06PULSE WIDTH (CYCLES) =

1.75 S/N M/A Type M/AENVELOPE MODALITY =

FRED DOMAIN EVALUATION CAllBR ATION STANDARD DESCRIPTION
SA for CL.222*-2.04CENTER FREQUENCY ID NS SAff GD Thickness 2 . 1 z. #=

1.72PEAK FREQUENCY =

= 1.41 REFLECTOR USEDLOWER H4LF POWER PT
2.34 FOR EVALUATION AffT 8McX [C/McEodUPPER HALF POWER PT =

BAND WIDTH (%) = 50.00
1.88 AN ALYSIS SYSTEM INFORM ATIONBAND WIDTH CTR FRED =

0.63HI/LO POWER RATIO =

0.00 Type Adaptronics ALN 4060 S/N //[sSPECTRAL MODALITY =

O
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CONTACT TRANSDUCER ANALYSIS ,

Part: No /Ild4 C Serial No Tv96 _. Frequency [M ' 19fr- i

.

<$. iengtfr [ ft'
Sizo: /f * diameter; " * by *. Cable: RG-

Echo from back' surface of: / # __" thick fused silica.
.

" thick lucite. .

" thick polystyrene.
w .

TEST INSTRUMENTATION

Wave form
Panamatries 5052PR Pulser Receiver<

Panamatrics 50520 Stepless Gate 484 Pulser Receiver Settings:

Toktronix 7704A Oscilloscope System Energy Setting /. .

Receiver Attenuation 6_dB.
th 7A26 Dual Trace Amplifier

Receiver Damping;. //1_ ohms.
7B53A Dual Time Base

Oscilloscope settings:.7L12 Spectrum inalyzer
1-Vertical Sensitivity /div.

Cantor frequency is determined by
~

.

multiplying the horizontal scan width 2-Horizontal Sweep Rate /div.
(4) by the number of divisions to the

'

Upoetrum peak. .

3-Scale Format.
A A 1 Spectrum Analysis _-

Oscilloscope Settings:'

-

~

_

_-';____
- 4-Horizontal Scan Width /div.

g
5-Resolution.

.
..

,

gg gggg
E-Tnput.Attenuatio'n. ~

-

,

~
.

'. & [k ) & *|
-

.. ' :mmar.am
eMI W ;~ '

M'. Technician

E SMMi M. E |$k |791
- Date

-

.' ..
. '^

. . ~(...:~
. .
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Attachment 3

Summary Report: Effect of Polyster Resin Rody Filler material when" '

used to surface condition a calibration standard.Revision 1 Dated April 9, 1984( )
V- Reference: Philadelphia Electric Company

Limerick Nuclear Generatina Station
Contract No. 8031-M-246R
Unit #1 RPV Preservice Ultrasonic Examination

This report is presented to document the effect of Polyester Resin Body Filler
(hereafter referred to as "Bondo", its generic name) when used to surface
condition a calibration standard to be used with the GE Remote AutomaticInspection Device. It also documents the results of testing perfomed by GE todetemine these effects.

Bondo was used'by GE to fill in scale pittino on the surface of Limerick RPV
calibration standard #1 to provide a surface that is similar to the Limerick
Unit #1 RPV. The welds and adjacent plate were ground to a relatively smooth
surface, while the calibration standard received no such conditioning. Such a
mismatch in surface conditions can cause a disparity between calibration gain and
examination gain if it is not corrected. Several methods of achieving a
representative surface finish were evaluated; namely arinding, welding, and Bondo.
Bondo was chosen based on laboratory data, past satisfactory performance, and
reversability. The fact that Bondo can be completely removed, proved to be thedeciding factor.

GL was asked to perform some field verification tests to show that the effect of
the Bondo was properly evaluated and documented. The following tests werep) performed and the results are as listed below.

(

1.150 Qualification Standard / Anale Ream Shear Wave (Test A1)

Test #1 was perfomed in the following manner:

1) Data was gathered from the 1.150 qualification standard which has scale
pittin
holes.g roughly euivalent to RPV standard #1 using the calibration and sizina

2) Bondo was applied to the standard and finished to leave aboat .012" of Bondo
(maximum thickness) in the pitted calibration surface. About 75% of the
surface area contained Bondo for this test.

3) Calibration was performed through the Rondo and the amplitude response from
the sizing holes was recorded.

4) The Bondo data was compared to the data taken without Rondo.

This test yielded the following results (averaae of four data sets):

Response From 5/32 Diameter Holes. Response From 5/32 Diameter Poles
Calibration Performed Without Bondo Cal'Sration Perfomed With Bondoover Calibration Area. over Calibration Area.1/4t 50% DAC 53.75T DAC1/2t 50% DAC 54.75% DAC3/4t 50% DAC 57.75% DAC

O 1 of a
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Attachment 3
The 1/4t data Exhibits A .63 dB Anplitude increase when calibreting throuah BondoThe 1/2t data Exhibits A .79 dB Amplitude increase when calibratina through Rondo
The 3/4t data Exhibits A 1.25 dR Amplitude increase when calibrating throuah Rondo

j' This yields an averaae .9 dB qain increase caused by Rondo. It should be noted that
the data from the qualification standard is angle beam (45* & 60*) data only.
Configuration of the qualification standard precluded use of longitudinal wave
transdtr.ers to gather data from the holes.

Test Block / Automatic Lonoitudinal Wave Search tinit (Test a2)n

Test #2 was performed in the following manner:

1) A 6 inch square x 2 inch thick block was obtained.

2) A back reflection was obtained in 4 directions through the 6" sections of the
block. No amplitude difference was noted between faces.

'

3) A layer of Bondo was applied to a single face of the block and surface finished
to leave .035 thickness of Bondo

4) An epoxy faced lonoitudinal wave transducer from the automatic inspection
package was coupled to the faces of the block containing no Bondo and an 80% FSH
back reflection was obtained.

5) Without chanaing gain, the transducer was coupled directly to the Bondo on the
block. This yielded no back reflection amplitude difference.

6) The transducer was then coupled to the block face opposite the Rondo and a back
reflection was obtained this also yielded no chance in back reflectionamplitude.q,

7) A patch of Bondo was then sanded to a thickness of .003 (translucent) and steps
4 through 6 were repeated with the same results.

Test #2 concluded that no effect from Bondo can be detected when usina the epoxy
faced longitudinal wave transducer from the automatic inspection packaae.

_ Test Block / Manual Lonoitudinal Wave Transducer (Test #3)
Test #3 was perfomed in the followino manner:

Manual contact longitudinal wave transducers were evaluated by reperfomino test a2
steps 2 through 7 with three different types of contact transducers. These
transducers had ceramic and metallic type wear faces. The results of the manual
longitudinal wave contact transducer testing yielded an averaae of 22dB difference
when coupled to the Bondo and a OdB difference when coupled to the side of the block-opposite the Bondo. This 22dB difference appears to be due to an acoustic impedance
mismatch between the Bondo and the wear face materials used in the contact

, ' transducers. This difference is constant with varyina thicknesses of Bondo which
supports the impedance mismatch conclusion. This difference precludes use of manual
contact lonaltudinal wave transducers with ceramic or metallic wear faces on a
surface that has been conditioned with Bondo. Epoxy faced transducers with bladder
type wear faces were not evaluated in this test, however, the test data shows that

O coaditioaed with Roado.this type of transducer will be acceptable for use on calibration standards
.

2 of A
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Attachment 3

.

,q Gain Reduction for Shear Waves throuah a tiniform Layer of Rondo (Test aa)

Bondo when used to fill pitting in a calibration standard gives a contact surface
that is partly metallic and partly polyester filled pits. This does not allow
calculation of the effect on shear waves in the Rondo layer. To determine this
effect, Test #4 was performed on the 6" square block and Bondo layers used in Tests
#2 and #3.

Test f4 was performed in the followina manner:

1) A 45* manual shear wave search unit was coupled to a face of the block not
containino Bondo and a reflection was obtained from the side drilled hole.

2) The amplitude of the SnN reflection was set at 90% FSH.

3) Without chanaina gain, the search unit was coupled to the Rondo layers and a
peak signal amplitude was obtained from the side drilled holes.

4) Items 2 and 3 were repeated usina a 60* search unit.

The results of this test were as follows:

45* & 60*
No Bondo .003" Bondo layer .035" Rondo layer

90% FSH 80% FSH 21% FSHqb dB difference
OdB 1.02dB 11.aRdB

This yields an average of .334dB of difference per mil of Bondo thickness. The 60*
data yielded equivalent results.

It should be noted that testina on this uniform layer of Bondo was intended to
provide data to determine a cross effect. In actual use, the surface pitting
beneath the transducer packaae seldom exceeds 10% of the area available for
calibrating the package.

Test #4 was not performed usino an automatic examination packaae since the essential
! dimensions of manual search units are considered to be equivalent.

There was no attempt to determine whether the dB difference is due to attenuation,;

! acoustic impedance mismatch, or a combination of both. Since Bondo is a polyester
| resin material, this difference is most likely due to a combination of both, however
| to quantify the effect due to either, can not be perfomed with field eauipment.

|

3 of 4
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Attachment 3

, Conclusions

for use as a surface conditioning material for pitted calibration standardsBased on the data presented here, Bondo (polyester Resin Rody Filler) is suit bl(S
,

)v' a e
standard is to be used with the GF automated inspection device. when the
not comprise more than 25% of the contact surface beneath the search unitThe Bondo should

' Eondo, when properly applied, acts as an extension of the search unit wedae
.

the ultrasound to reach the bottom of the pits. allowina
are approximately equivalent to Lucite wedge materialThe acoustic propertie; of Rondo

Bondo applied to a pitted calibration standard increases the gain needed to achiea calibration.
This causes examinations performed on a surface that has not beenve

conditioned to be " Hot" (conservative) in that responses from the reflector arehigher than normal.

wear faces) in an adverse manner.Bondo affects manual contact longitudinal wave transducers (ceramic and metallic
Acoustic impedance mismatch between the

wave search units in coniunction with a Bondo conditioned calibration standardtransducer wear face and the Bondo precludes use of standard manual longitudinal
Increasing the area of the Bondo on the contact surface beneath the search unit

.

increases the dB difference and decreases the thickness of Bondo that is techniacceptable.
The use of Bondo to fill pits in calibration standards should not becallyattempted if:

1)
The pittina results in more than 25% of the contact surface beneath the
search unit, in the area (s) through which the calibration is performed,p being Bondo,

v
2)

-

exist in the area (s) through which the calibration is performed.The pitting is severe enough that spots of Bondo more than .016 thick will
3)

GE automatic inspection system. Chances are made in the composition of wedge or wear face materials for the
| There is no intent by the General

Electric Company to limit either the area or the|

thickness of Bondo that may be applied to a calibration standard on surfaces outside;

the zones used for calibration.
i

Prepared By: , f/Gu [ hab~

{Wade F. Miller
GE A&ESO ESD
Level III
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SUMMARY REPORT: Effect of ID notch amplitude on Limerick #1
x; Nozzle to vessel weld data.
P REFERENCE: PHILADELPilIA ELECTRIC COMPANY

Limerick Nuclear Generating Station
Contract No. 8031-M-246B
Unit #1, RPV Preservice Ultrasonic Examination

This report is presented to document the effect of ID notch amplitudes obtained,

prior to 11-12-83 from Limerick RPV calibration standard #1. This calibration
standard yields notch amplitudes that are much lower than what is considered
" normal" by both the ASME code and prior vessel inspection experience. The nozzle,

.to vessel welds affected by the low notch anplitude are listed in Table 1.

JASME Section V, Article 4. Paragraph T 441.8.1 requires recording of all surface
" reflectors that exhibit a response equal to or greater than the response obtained from
the 2% surface notch during calibration. Appendix B-50 of Article 4 states that
the notch amplitude with a 45* beaming angle may be 200% of DAC and 50% DAC with
a 60* beaming angle. Calibration standard #1 yielded amplitudes ranging from 16-22%
DAC with the 45' angle and from 28-33%_with the 60' angle.

The recording level set for the Limerick Preservice Examination was 20% DAC in
;-~ 1 accordance with Reg. Guide 1.150 requirements, with the intent to manually compare

r/ surface indications with the calibration notch amplitudes.,

C
It was discovered during data reduction that the difference between the recording
Icyc1 of 20% DAC and the notch calibration amplitude with the 45* beaming angle
(channel 2) was-causing a gap in the data. No data was being recorded below
20% DAC, so no comparison of ID surface reficctors with amplitudes less than
20% DAC could be performed. The site was notified on November 12, 1983, that the
low notch amplitude was causing a potential violation of ASME code requirements.
At this time, work was stopped pending resolution of the notch amplitude condition.

An investigation into the reason for the low notch amplitude from calibration
standard #1 was begun immediately. The NEB 0 operator, DA&ESO Level III, a level II

- t'echnician and the DA&ESO project manager performed the following:

1. The calibration scanner was dismatled and the calibration standard
was turned on edge.

2. A high gain examination (0*) was performed from both the clad and
unclad sides of the standard. No evidence of laminations or
unbonded cladding was detected.,

3. A manual UT instrument was calibrated on the side drilled holes and the
notch response was checked. The manual response was determined to be
equivalent to the automatic response i.e. 16-24% DAC.

4.- Cain was increased incrementally and examinations were performed in an
attempt to identify any small reflectors in the beam path to the notch.
No such reflectors were detected._ ,_

! /

i

I



Page 2

o
'' 5. The notch was examined to determine if the dimensions were correct.

During the notch measurements a quantity of unidentified material
was dislodged from the notch. A 6" scale was then used to remove a
small additional amount of " crud."

6. The block was turned over and the calibration scanner was reassembled.
A recalibration was performed and the notch amplitude increased to
30-40% DAC when corrected by TCG.

7. Several more notch amplitudes were obtained and all fell within the 30-40%
DAC range. At this time, the stop work was lifted.

The steps above (1-7) provided no reason for the low notch amplitude except the
foreign material removed during the notch measurements. It is the opinion of
the General Electric Company that this material was responsible for the reduced
notch amplitude. This conclusion is supported by:

1.- A literature search reveals that damping of a return signal by foreign
material is both possibic and probable. *See Krautkramer 1969, USAF
Handbook 333 1974 and ASM llandbook (/11 for details.

2. After removal of the foreign material, the amplitude increased
significantly.

3. The increased notch amplitude was consistent for the remainder of the
examinations.

4. A review of manual examination data and calibrations performed during
1976 (the calibration standard was presumably new) showed the amplitude

/'') from the notch to be similar to that obtained in 1983 after cleaning.
LJ

It is the opinion of the General Electric Company that the data gap for ID surface
reflectors does not represent a violation of the intent of either ASME V or
Reg. Guide 1.150. this is supported by:

1. After cleaning the notch amplitide consistently exceeded the 20% DAC
recording level.

2. Any ID surface reflectors detected prior to 11-12-83 were manually compared
to the recorded (low) notch amplitudes. This is a conservative approach.

Based on the presentation above, the General Electric Company concludes that no
examinations performed prior to 11-12-83 need to be reperformed.

-

7aMas f. % MPrepared By e

2-14-84 /

Wade F. Miller
GE DA&ESO
Level III
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Attachment 4
~
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SUPPLEMENT NO. 1 TO SUMMARY REPORT

"EFFECT OF ID NOTCH AMPLITUDE ON LMERICK #1 N0ZZLE TO VESSEL
WELD DATA" DATED FEBRUARY 14, 1984-

During the investigation of ID notch amplitude effects documented in the original
report, work was also performed on RPV calibration standard #2, which also
exhibited lower than expected amplitudes from the notch. The examinations
performed were:

1. A high gain, 0* examination for clad bond.
,

2. A high gain, 0* examination for small laminar indications.
,

3.- A side drilled hole 45* and 60* calibration and interrogation4

of the ID notch.

.

High gain angle beam examinations (45*, 60*) to check for4.

i small reflectors in the beam paths to the notch.

5. A dimensional check of the notch.
1

; These examinations revealed no apparent reason for the low (22%-25% DAC) amplitudes
ob se rver', by manual UT equipment, on RPV standard #2. The low amplitude appears to
be due to the metallurgical characteristics, rather than the metallurgical
condition of the standard.

4

Prepared by: 747W)hev
! Wade F. Miller

GE DA&ESO ESD
Level III

WFM/jas
6/26/84
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70: Wade Miller

FROM: B.R. Raj ala

$UBJECT; NOTC) __ AMPLITUDE / DATA RECORDING LEVEL

'
. .

During notch ce librations prior to 11-12-83 there were occasions when the amplitude
of the I.D. not ch was less than the data recording level. The nozzle examinationr.affected are 1:sted in Figure #1. Each nozzle is listed by I.D. number, channel
and number of :arface indicationo, if any. Section V. Article 4. Paragraph TM 1.8.1
states that sua face reficctors that produce a response equal to or greater than
calibration amt litude of the surface notch in the basic calibration block shall 'c(~'s recorded. Thet efore, these examinations appeared not to conform to ParagraphO T441.8.1.

.

O The impact of t his would be that any indications that were below the recording level
of 20%, as est: 511shed from side drilled holes, and equal to or greater than the
}otch amplitude could not be recorded.

When thik prob 1 m was brought to the attention of the field personnel responsibie
for the examina: ions, an investigation into why the notch amplitudes were so lov.
It was found etat " crud" buildup in the notc'h was damping the UT signal. When this
" crud" was reme red from the notch the response was ' increased to above the recording
level of 201,DA :, as established f roin side drilled holes, and remained above this

| 1evel for the a snainder of the examinations.

' Therefore, all indications down to 20I of DAC'ar. established off side drilled holes
were recorded. Comparison to the true notch amplitudes which in actuality exceeded
recording le, vel was perforce.d.;

In sveiaary, it is our opinion that had the notch *been cleaned prior to the start of*
examinatiion the responses from the. ID surface notch would 'have always been above"
the 20% DAC rec ading level. The. data taken'is valid, and no retesting is required.

< \

| . [ Cle- '
,

.B.R. Raja . Pr ;ncipal Engineer
p ' MonDestructive .'est EngineeringV
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NU:{BER OFW N $2ZLE 1.D. CHANNEL 1.D. SURFACE INDICATIONS g

NS-A 2/45 6
.

N4-E 2/45 1 |

|N4-D 2/45 6
|

N4-C 2/45 6 !
I-

N4-B 2/45 3

: N3-D 2/45 4
!. .

.

N3-C 2/45 6
*

N3-B 2/45 6

N3-A 2/45 2 i

'. N2-C 2/45 6

!| N2-F 2/45 6
_

, - -

|
'\ ' *

N2-E 2/45 6
1

.I N2-E 2/45 6 .

, .

, _ _.e._.-,

e

,

, .
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.
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#
GENERAL ELECTRIC COMPANY

(' REPORT ON
^

DETECTION AND SIZING CAPABILITY TEST

FOR

REGULATORY GUIDE 1.150, REVISION 1

of FEBRUARY,1983

INTRODUCTION:

This report documents the results of tests performed at the San Jose
office of the General Electric Company, and at a BWR site, to demon-
strate the ability of the G.E. Remote Inservice Inspection System to
detect, record and size reflectors located within the inner and outer
1/4 thickness of RPV material during ultrasonic examination. The tests
were performed to demonstrate the G.E. equipment's capability to com-
ply with Regulatory Guide 1.150. Revision 1 of February 1983, " alternate
method" (hereinafter referred to as "the Regulatory Guide).

The report concludes that, in accordance with the Regulatory Guide, Sec-
tion 6 " Sizing", the Section 7 " Reporting of Results", the General
Electric equipment is capable of detecting, recording and sizing the
flaws delineated by ASME B&PV Code Section XI, Table IWB-3500.

|g The report also includes the determination of a measurement tolerance
| (/ to be applied when sizing flaws.
1

METHODS USED FOR THE TEST:

Test data was gathered in two increments; the first was at the San Jose
I laboratory of the Nondestructive Examination Services unit. The second

was at a BWR site during performance of the automated baseline examina-
tion.

A special test block was prepared by adding 1/8" side-drilled holes to
a code calibration block. These holes were placed in the areas of in-
terest, namely the inner and outer quarters of material thickness.

The block and the holes are shown in Figure 1. The test was performed
as follows: A 45/60 degree shear wave package was mounted in the cali-

; bration scanner assembly and the ultrasonic testing system was calibrated
using the three side-drilled code holes, setting screen height of the
holes at 80 per cent). The calibration scanner , mechanism was then placed
in automatic operation and scanned the special side-drilled holes described
above. (NOTE: The calibration scanner is equivalent to the scanner arms
on the RPV weld and nozzle weld devices, including direction of scan and
scan speed. For this reason it is not required to perform seperate tests
using each different scanning device). All signals were recorded at 20
percent DAC, in accordance with the Regulatory Guide. The data from the
above testing was analyzed, and the results are tebulated in Table 1. The;O post-processed data 1:; in Appendix 1.

Rev 1
5-8-84
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Analysis of the data from the first increment of testing led the examiners
to the conclusion that additional data should be taken to completethe de-

O monstratioa. To Rrovide the additionai information needed, an additionai .

notch reflector was added to the special test block. This was accomplished
as follows: A strip of clad two inches wide was machined off the block,
and a notch .32" deep by .5" long was made in base metal by the process of
Electro Discharge Machining (EDM). Cladding was replaced using a manual
metal arc welding process. Depth of the notch following cladding replace-
ment is estimated at .27 " as a result of an estimated .050" closure in the '

fusion zone.

The special block with the notch added was then shipped to a BWR site, and
another test was performed using methods identical to the first test. The,

data obtained in this test is summarized in Table 2, and the post-processed
data is in Appendix 1.'

DISCUSSION OF RESULTS

The results listed in Tables 1 and 2 include analyses of data at the 50 per-
cent DAC level, and at the 20 percent DAC level. Recording of data at 20
percent DAC is required to detect the flaws in the inner and outer one inch
increments of material thickness. The test results demonstrate that indi-
cetions .at the clad / base metal interface may be detected at 20 percent DAC,
catisfying Secion 3.0 of the Regulatory Guide.

The calculated reflector sizes for the data given in Table 2 at 20 percent
DAC are corrected by subtraction of beam width in accordance with Section
6.2c of Regulatory Guide 1.150, Revision 1. A beam width correction of .75") was used for the 60 degree transducer data, and a beam width correction ofs
.50" was used for the 45 degree transducer. Where use of the beam width

,

correction resulted in a size less than .05" or a single point (computer
reports negative sizes as a single point), the reflector was assigned a
size of .05" Additionally, all refled;or sizes were rounded off to the

' nearest .05" dimension, in order to be in compliance with ASME Code Sectiont

XI, Paragraph IWA 3200.

|
Section 6.2e of the Regulatory Guide describes application of beam width
correction factors for indications recorded to 20% DAC within the lastj

1/4 T (T = Thickness) of material examined. This correction factor will
be applied for all indications detected in this volume. Where beam width
correction factors result in a zero calculated throughwall dimension the
indication will be assigned a conservative throughwall dimension of 2.5%
of T. The data in Table 2 for the special 1/8 inch diameter side drilled
holes and the 0.270 inch deep notch results in size measurements varying
from 0.6 in to 2.5% of T.

If 50% DAC data is required, the indication will also be sized at 50% DAC.
In accordance with ASME Code Section XI the reported size will then be the
larger of the twc calculated sizes to ensure conservatism.

O -2- aev 1:
5-8-84
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The electronic gating system was set as close as possible to concide with
the inside and the outside surfaces of the vessel. Due to the water inter-

n face signals (test is performed from the 0.D. surface of the vessel) and
( the size of the reflectors used for the test, no reflectors were recorded

in the first 1/4" of material, with the 600 transducer, although they gere
observed in the recording gate at something less than 20% DAC. The 45
transducer recorded the reflector at 1/4" depth from the outside surface.
Therefore, for this examination, less than 1/4" of vessel material (out-
sidediameter)wasgatedout.

CONCLUSIONS:

1. The General Electric Remote Inservice Inspection System complies in all
respects with the Regulatory Guide paragraphs relating to detecting,
recording and sizing of indications.

2. Based on the data available, the error bgnd for the inner 25% of the
vessel thickness is 5.3% of T for the 45 scan and 2.1% of T for the
600 scan.

3. When an indication is observed in the last 3/4" of material it will be
given a minimum size of 2.5% of T. The error band on this will be 1.5%
of T to reflect the through wall dimension represented by the special
side-drilled holes used in the demonstration.

4. No base metal was gated out at the clad base metal surface (inside
25% of T) and therefore the total volume was examined except for
material less than 1/4" at the near (outside) surface.

y
'

Submitted DY 4/2[L
R.E. Lindeman B.R.'Rhala

A
Approved Y

'

h . Stal [ [ .P. C1 ark

O
-3- Rev 1

5-8-84
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TABLE I -Rey 1

SUPMARY OF GE SAN JOSE REGULATORY GUIDE 1.150 TEST 5-8-84

GE AUTOMATED ULTRASONIC EXAMINATIOM SYSTEM

8
60 ANGLE BEAM TEST 45' ANGLE BEAM TEST

,

20% DAC 50% DAC 20% DAC 50% DAC

Reflector * Detected Beam Width Detected Detected Beam Width 1T Detected
Location Size Corrected 1T Size Size Corrected Size

inches inches inches

Near Surface

1/4" .03- - -

1/2" .21 .28- -
,

3/4" .46 .32 45 .28

1" .43 .22 .41 .13

Far Surface
i Point
j 3/4" 1.07 .32 3.9 .62 .42 .05 .6 -

point
i 1/2" .59 .05 0.6 - - -- -

'

point
1/4" .28 .05 0.6 - - - - -

| Unnotched Unnotched

a
Clad-base metal - - - - - - - - o

[,Interface
w

*l/8" diameter hole unless.otherwise states

.



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

| o O O
~

-

Rei 1 -

TABLE 2 5-8-84
,

SL991ARY OF THE BWR |tEGULATORY GUIDE 1.150 TEST

GE AUTOMATED ULTRASONIC EXAMINATION SYSTEM

i
:

i 60' ANGLE BEAM TEST 45' ANGLE BEAM TEST

201 DAC 50". DAC 201 DAC 501 DAC

Detected Detected Beam Width %T DetectedRe flector* Detected Beam Width %T; location Size Size corrected Size
Size corrected,

inches inches inches' inches

Near Surface
' . 0R 1.0I/4" -- - -

1/2" .18 2* 2 .17 2.1 --
,

| 3/4" .34 4.1 0.08 .49 5.9 .40

! 1" .26 3.2 .41 4.9 0.04-
,

-

4

! Far Surface

3/4" .80 .05 0.6 .35 1.06 .56 6.9 .54
I

| l/2" .80 .05 0.6 .68 .18 2.2 --

1/4" .10 paint- 0.6 .58 .o8 1.0 --

.05
Detected PBint 0.6.280 notch Detected point 0.6 --

.05 .05
Clad base metal S

Detected paint 0.6Interface 0.20 pofnt 0.6 g--

.05 05

*1/8 inch diameter side drilled hole unless otherwise stated.
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GENERAL ELECTRIC 8 of 43 \ )
POST PSOCESSDer VECSIDN 5 - PEV. 1 ,

PES. 1.150 TEST l
'

EVRLURTIDM LEVEL = DRC

TR9LE 3510.1
LDWRDLE PLAMAR INDICATIDMS

PECT SURFACE SUBSUFFRCE
DRTID IMDICRTIDMS INDICRTIONS
0/L R/Te% R Te%
0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.08 3.68
0.30 3.48 4.13
0.35 3.48 4.63
0.00 3.48 5.24
0.45 3.48 5.86
0.50 3.48 6.51

TR3LE 3510.2
| RLLOWR3LE LAMIMR# IMDICRTIDMS

COMPDMENT THICFMESS LAMIMR# AGER
T, IM. R. SQ IN.

| 0 10
6 10
8 20

l 10 30
| 12 40

| URTIDM PR#RMETEPS:
| SEL MODE
| LD DEFE9ENCE PDINT: X= 24.58 Y= 0.00

THICFMESS = 8.200
SHELL COURSE 9 CIRCUMFERENCE = 841.73
CDLLECT 3.E. DATR RT FULL 3.E. AMP

l EVALURTE ALL 3.E. DATR
1.00MIN. XeY IMD. SEPRGRTIDM F09 BR!E METRL =

,
CH T LINK F,N6LE X DFFSET Y OFFSET MNBE/IR 5 4TD XRNGLE

| 3T -60.0 -3.15 0.20 0 -4.0

BPERK IM PAGE SEQUEMCE

MRV RMPLITUDE -505 DRC +50*: DRC *: OF T

| 0 ids tDRC DEP PEL X RY'RZ DEP REL X RY'RZ DEP REL X PY/RZ DEP EDEP

3 1 62 0.8 387.9 -15.1 0.8 387.6 -15.1 0.8 388.0 -15.1 0.8 9.1

INDICRTION CDMBINATIONS
,

CHe IMDs T MIMX MAVX MINY MAXY DMIM DMAX
3 1 S X 412.22 412.59 -15.14 -15.14 0.75 0.83

A

U
|

- . - . _ - _ _ -_



PAGE 0002 83 RU6 01 to 32:55
!

0F 9 of 43

FIrtHL EVALURTIDM TABLE
' CH TYPE IND: T MINX MRXX MIMY MAVY DMIN DMAX VALUE ALLOU EVAL

1 S X 412.22 412.59 -15.14 -15.14 0.75 0.83 0.49 2.67
3 -60T

O

COMMENT: REFLECTOR IS R 1/8" SDH 3/4" BELOW THE 0.D. SURFRCE.

r

,

i

,

O

,

l

!

O
l

l
- _. . - . . _-. . ._ -- . _. .



GEMECRL ELECTRIC
POST P90CESSDes YEOSIDN 5 - REY. 1 10 of 43

RE6. E 1.150 TEST
EVRLURTIDN LEVEL = DRC

E RTIDM PRRRMETERS
.EL MODE

WELD PEFEREMCE POINT: X= 24.58 Y= 0.00

THICFMESS = 8.200
SHELL CDU#SE 9 CIRCUMFEpfMCE = 841.73

-COLLECT 3.E. LATR RT FULL 3.E. RMP
EVALUSTE RLL 3.E. DATR
MIN. X/Y IND. SEPR#RTIDM FOR BRIE METRL = 1.00

CH T LINK RM6LE X DFFSET Y OFFSET MNDE/IR 5'4TD XRN6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TO SUBTERCT
3 27 0.75
3/O THICKHESS = 6.15

ppERK IM PR6E SEOUEMCE
;

MAX RMPLITUDE -20% DRC +20% DRC % OF T
i o ID3 %DRC DEP PEL X DY'RZ DEP REL X SY'RZ DEP DEL X RY'RZ DEP SDEP

| 3 1 41 -0.6 389.9 -15.1 0.8 389.4 -15.1 0.6 390.3 -15.1 2.3 6.9

3 2 62 0.8 387.9 -15.1 1.0 386.9 -15.1 0.7 388.4 -15.1 4.2 8.0

3 3 32 1.1 384.9 -15.1 1.2 384.7 -15.1 0.9 385.9 -15.1 3.4 11.1

|

INDICATION COMBIMRTIONS
C IMDs T MINX MAXX MINY NRVY DMIN DMRV

1 S X 414.02 414.88 -15.14 -15.14 0.56 0.74

2 S X 411.50 413.02 -15.14 -15.14 0.65 0.99

3 3 S X 409.29 410.45 -15.14 -15.14 0.92 1.18

| FINAL EVRLURTION TRBLE
| CH TYPE IMDc T MINX MAXX MINY MRXY DMIN DMRX VRLUE ALLOW EVAL

3 -60T 3 S X 409.29 410.45 -15.14 -15.14 0.92 1.18 1.57 2.67

! 3 -60T 2 S X 411.50 413.02 -15.14 -15.14 0.65 0.99 2.07 2.68

3 -60T 1 S X 414.02 414.88 -15.14 -15.14 0.56 0.74 1.14 2.66

|

COMMENT: PEFLECTOR =1 15 R l'8" SDH 1/2" DELOW THE 0.D. SURFRCE.

REFLECTOR =2 IS R l'8" SDH 3'4- DELOW THE O.D. SUDFRCE .|

SURF 6CE.
REFLECTOR 83 IS R l'8" SDH 1.0" DELOW THE 0.D.

O

--. - . -
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POST PWDCESSDes YEGSIDN 5 - REY. 1 11 of 43

PEG. 1.150 TEST
EVALURTIDM LEVEL = DRC

D&ERN IM PAGE SEQUENCE
TR9LE 3510.1

p ,lDWRDLE PLRNRR INDICRTIDMSv
RIPECT SUDFRCE SUBSURFRCE
PRT!D IMDICATIDMS INDICATIONS
C/L R/T.% R/T,%

0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.10 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.00 3.68
0.30 3.48 4.13
0.35 3.48 4.63
0.00 3.48 5.24
0. C5 3.48 5.86
0.50 3.48 6.51

TABLE 3510.2
RLLDHADLE LRMINR# INDICATIONS

COMPDMEMT THICWMESS LAMIMR9 R#ER
T, IN. R, SQ IN.

0 10
6 10
8 20

10 30
12 40

URTIDn PARAMETEPS:
EL MODE

|
| D #5FEDEMCE PDIMT X= 24.58 Y= 0.00
1 THICWMESS = 8.200

| COLLECT 3.E. DATR RT FULL 3.E.
SHELL CDURSE 9 CIPCUNFEDEMCE = 841.73

RMP
,

; EVALUSTE ALL B.E. DATR
| MIM. X/Y IMD. SEPR9ATION FDP DRSE METRL = 1.00
i

CH T LIMF RM6LE X DFFSET Y OFFSET MNBE/IR 5 4TD XANGLE
| 3T -60.0 -3.15 0.20 0 -4.0

| NO INDICATIDMS PECD9DED REGUIp!M6 EVALURTIDM RCCD9 DIM 6 TO SECTION XI

|

O

.- _ -

. . _-.



GEMFCRL ELECTRIC 12 of 43
POST PROCESSDes YECSIDN 5 - REY. 1

DEG. 1.150 TEST
EYRLURTIDM LEVEL = 0*. DRC

IM PAGE SEQUEMCE

EYRLURTIDM PR## METERS
YESSEL MODE
WELD pfFEREMCE P0f MT X= 24.58 Y= 0.00

THICKMESS = 8.200
SHELL COURSE 9 CIRCUMFEREMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. AMP
EVRLUSTE ALL 3.E. DATA
MIM. X/Y IMD. SEPA#ATIDM FDR DA!E METRL = 1.00

CH T LINK RM6LE X DFFSET Y OFFSET MNDE'IA 5 4TD XAN6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TO SUBTRACT
3 27 0.75
3/C THICKMESS = 6.15

MAX RMPLITUDE -2 0% DRC +20*. DRC *< OF T
o ID3 */.DAC DEP REL X SYeRZ DEP REL X RY<RZ DEP REL X RY/RZ DEP SDEP

3 1 27 8.5 364.3 -3.6 8.6 363.0 -3.6 8.4 364.0 -3.6 3.0 -5.2

IMDICRTION COMBIMRTIDMS
CHs IMDs T MIMX MRvX MIMY MRXY DMIM DMRX

1 I X 388.32 389.34 -3.63 -3.63 0.50 0.50

l FIMRL EVRLURTION ~?3DLE

|CHTYPE IMDc T MIMX MRxX MINY MAXY DMIM DMRV VRLUE ALLOW EYRL

| 3 -60T 1 I X 388.32 389.34 -3.63 -3.63 8.50 9.50 -3.62 1.18

COMMENT: REFLECTOR IS R 1/8" SDH RT THE CLRD'BRIEMETRL INTERFACE.

O

- -- .



GENECRL ELECTRIC 13 of. 43POST P90CES$D9: VERSIDN 5 - REY. 1

PES. 1.150 TEST
EVRLUSTION LEVEL = DRC

g IN PR6E SEQUENCETABLE 3510.1
RLLOWRDLE PLANAR INDICRTIDMS

r.SPECT SUDFACE SUBSupFACE ,

PRTID INDICATIONS INDICATIDNS
O/L R/T,% R T,%

0.00 1.80 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.2% 3.09 3.68
0.30 3.49 4.13
0.35 3.40 4.63
0.00 3.48 5.24
0. C5 3.49 5.86
0.50 3.40 6.51

TRPLE 3510.2
RLLDWRPLE LRm!NA# INDICATIONS

COMPDMENT THICkMESS LRMINA# R#ER
T, IN. R. 50 IN.

0 10
6 10

| 8 20
10 30
12 40

( f URTIDM PRERNETENS:
YESSEL NDDE
WELD pfFERENCE PDINT: X= 24.59 Y= 0.00l

! THICWNESS = 8.200
| SHELL CDUp!E 9 CIRCUNFEPENCE = 841.73
| COLLECT 3.E. DRTR RT FULL B.E. RMP
|-EVRLURTE RLL B.E. DATA

MIN. XeY IND. SEPRpATION FDP BASE NETAL = 1.00

| CH T LINF ANGLE X DFFSET Y OFFSET NNBE/IR 5/4TD XRN6LE
' 3T -60.0 -3.15 0.20 0 -4.0

DATO COUNT Ep909 P9ESENT: sDL= 10 =50= 0

SSCRM s 1 RZ 0.00 FPDZEN DDON = 3912 X= 409.3 Y= -6.3

cDL= 23 s50= 0
NO INDICATIDMS RECDEDED REQUIRING EVRLURTIDN RCCD# DING TD SECTIDM XI

.

O

- . . ._ -. _ - - -



GENERAL ELECTDIC
POST PPDCESSDer YERSIDN 5 - REY. 1 14 of 43

PEO. 1.150 TEST
EVRLURTIDM LEVEL = DRC

IM PA6E SEOUEHCE

EV URTIDM pre #METENS
YESSEL MODE
WELD REFEPEMCE POIMT X= 24.58 Y= 0.00

THICKMESS = 8.200
SHELL CDURSE 9 CIRCUMFEPEMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP
EVRLURTE RLL 3.E. DATR
MIN. X/Y IND. SEPARATIDM FDP DRSE METRL = 1.00

CH T LIMW RM6LE X DFFSET Y OFFSET MNBE/IR 5/4TD XAM6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TD OU3 TRACT
3 27 0.75
3/4 THICkMESS = 6.15

DATO COUNT ER909 P9ESENT: =DL= 10 =50= 0'

SSCRM a 1 RZ 0. 00 FPDZEM DDOM = 3912 X= 408.3 Y= -6.3

cDL= 23 c50= 0

MAX RMPLITUDE -20*4 DRC +20% DRC % DF T

e ids %DRC DEP PEL X RY'RZ DEP PEL X RY'RZ DEP PEL X RY/RZ DEP SDEP

3 1 24 8.4 366.0 -3.6 8.4 365.9 -3.6 8.3 366.4 -3.6 1.1 -2.9

INDICATION COMPINATIONS
| INDs T MINX HAVX MINY MAXY DMIN DMRV.
.

1 I X 390.46 390.99 -3.63 -3.63 8.39 8.39

FINAL EVRLURTION TRPLE
I CH TYPE IMD* T MINX MAvX MINY MRvY DMIN DNAV VALUE RLLOW EVAL(

| 3 -60T 1 I X 390.46 390.99 -3.63 -3.63 8.39 8.39 -2.35 1.01

|

|

COMMENT: REFLECTOR IS A l'8" SDH 1 4" ABDVE CLAD BR;EMETRL INTEEFRCE.

O

|

.- - ._ .- - . _ _ _ _ _ _ _ . ._
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POST PROCESSDer VEOSIDM 5 - REY. 1 15 of 43

REG. 1.150 TEST
EVRtUATIDM LEVEL = DAC

BRERW IM PR6E SEQUEMCE
(N TRDLE 3510.1

LDWRDLE PLRNRR IMDICATIDMS'

CSPECT SURFRCE SUBSUDFRCE
DRTID IMDICATIDMS INDICATIDMS
gel R/ T , */. R Te%
0.00 I.80 2.32
0.05 2.00 2.42
0.10 2.10 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.08 3.68
0.30 3.40 4.13
0.35 3.48 4.63
0.00 3.48 5.24
0.45 3.48 5.86
0.50 3.48 6.51

TRPLE 3510.2
RLLOWRDLE LRMIMR# INDICRTIONS

COMPOMEMT THICKMESS LRMIMR8 RPER
T. IN. R. SQ IN.

0 to
6 10

|| 8 20
10 30
12 40

[^LURTIDM PRERMETERS
( ,/SEL MDDE

' WELD REFERENCE POIMT: X= 24.58 Y= 0.00
THICerMESS = 8.200
SHELL COURSE 9 CIRCUMFEREMCE = 841.73
COLLECT 3.E. DRTR RT FULL 3.E. RMP
EVALURTE ALL 3.E. DATA

| MIN. X/Y IMD. SEPREATION FDP BASE METRL = 1.00

CH T LINW RNGLE X DFFSET Y OFFSET MMPEeIR 5/4TD XANGLE
3T -60.0 -3.15 0.20 0 -4.0

ND IMDICATIDMS DECupDED PEGUIPIM6 EVALURTION RCCDEDIM6 TO SECTIDM XI'

O

. - .__ _ _ - _ _ _ _ _ _ ____ __



GEMECRL ELECTRIC 16 of 43:PDST PROCESSDes YE?SIDM 5 - PEY. 1

PEO. 1.150 TEST
EVALURTIDM LEVEL = DRC

IM PR6E SEQUEMCE

EVRLURTIDM PARAMETERS
YESSEL MODE
WELD pfFEREMCE PCIMT X= 24.58 Y= 0.00

THICKMESS = 8.200
SHELL CDU#SE 9 CIRCUMFERENCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP
EVALURTE RLL 3.E. DATR
MIM. X/Y IMD. SEPARATIDM FDR BASE METRL = 1.00

CH T LINK RM6LE X OFFSET Y OFFSET MMBE/IR 5/4TD XAM6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TD SUBTWACT
3 27 0.75
3eo THICKMESS = 6.15

MAX RMPLITUDE -2 0*'. DRC +20% DRC % DF T
o IDD %DRC DEP DEL X SY'RZ DEP PEL X RY'RZ DEP PEL X RY'RZ DEP SDEP

3 1 30 7.9 367.2 -3.6 8.3 365.5 -3.6 7.5 368.7 -3.6 8.8 -0.6

INDICATIDM COMBINATIDNS
CHs IMDs T MINX MRxx MINY MRVY DNIN DMRX

3 1 I X 390.07 393.24 -3.63 -3.63 7.00 7.08

( _

FINAL EVRLURTIDM TRBLE
CH TYPE INDs T MINV MAVX MIMY MeVY DMIN DMAY VALUE ALLOW EVAL

3 -60T 1 I X 390.07 393.24 -3.63 -3.63 7.80 7.88 19.33 3.46 w

I

COMMENTr REFLECTOR IS R 1/8" SDH 1/2" RBDVE CLRD'BASEMETRL INTERFACE.

,

0

. . __ . - _ _ _ _



? GEMF;mL ELLE1/UUM
-

! PDST P90CESSDes VE3SIDi1 5 - PEY. 1 17 of 43
*

pfG. 1.150 TEST
tvRLURTIDM LEVEL = RC

DEERE IM PAGE SEQUEMCE
TABLE 3510.1

]G LDWR3LE PLRNRWIMDICRTIDNS
ASPECT SUFFRCE SUBSU9FRCE
DAT!D INDICRTIDMS INDICATION!
OL R/T,% R T,%

0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
O.25 3.08 3.68'

0.30 3.48 4.13
0.35 3.48 4.63
0.40 3.48 5.24
0. c5 3.48 5.86
0.50 3.48 6.51

TAPLE 3510.2
RLLOWABLE LRMIMR9 INDICRTION!

COMPDMEMT THICWMESS LAMIMR8 RPER
T. IM. R. !Q IN.

0 10
6 10
0 20

10 30
12 40

7 7 URTION PW4 METERS:
4 j3EL MODE
WELD PEFEDEMCE PDIMT: X= 24.58 Y= 0.00'

THICKMESS = 0.200
SHELL COURSE 9 CIPCUMFEPEMCE = 841.73
COLLECT 3.E. DATR RT FULL B.E. RMP
EVRLURTE ALL B.E. DATR
MIN. X/Y IND. SEPREATIDM FDP DRSE METAL = 1.00

CH T LINW RN6LE X DFFSET Y OFFSET MNPE IR 5,4TD XRN6LE

3T -60.0 -3.15 0.20 0 -4.0
,

DATO COUNT ED#DR P9ESEMT sDL= 60 m30= 27
SICAN a 1 RZ 0.00 FDDZEM DDDM = 3912 X= 408.3 Y= -6.3'

nDL= 60 a50= 26
,

MAX RMPLITUDE -50% DRC +50*. DRC % DF T
o ids %DRC DEP PEL X PYeRZ DEP DEL X DY/RZ DEP DEL X RY<RZ DEP SDEP
3 1 53 7.7 369.5 -3.6 7.7 369.3 -3.6 7.3 370.9 -3.6 4.2 6.2'

OGo

:

. --
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PAGE 0002 03 RU6 of 10:05:02 RE6. GUIDE 1.150 TEST 18 of 43
DF

INDICRTION COMPINATIDNS
CHs IMDs T MINX MAXX MINY MRVY DMIM DMAX

eS 1 S X 393.85 395.44 -3.63 -3.63 7.34 7.69

U FINAL EVRLUATION TRDLE
CH TYPE IMDs T MINX MRVX MINY MRxY DMIN DMRV VRLUE RLLOW EVRL

3 -60T 1 S X 393.85 395.44 -3.63 -3.63 7.34 7.69 2.15 2.67

COMMENT: REFLECTOR IS R 1<8" SDH 3 4" ABOVE CLAD /BA;EMETAL INTEDFACE.

|
|

|

|

|

|

O
1 ,

. - - - - - _ . .



19 of 43

GEMECRL ELECTDIC ;

PD3T PPDCESSDRs VERSIDN 5 - PEY. 1

PE6. GU E 1.150 TEST
i

huRTIDHLEVEL= 0*' DRC'

BRERK IM PAGE SE90ENCE

EYRLURTIDM PARAMETERS:
VESSEL MODE
WELD REFEDEMCE PDIMT X= 24.58 Y= 0.00

THICKNESS = 8.200
SHELL CDUp!E 9 CIDCUMFEDEMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP
EVRLURTE RLL 3.E. DATR
MIN. X/Y IND. SEPARATION FD9 BRSE METRL = 1.00

CH T LINW RN6LE X DFFSET Y OFFSET HNBEe!R 5/4TD XRN6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TD SUBTRAC T
3 27 0.75
3/C THICKMESS = 6.15

DATO COUNT EP909 PRESENT: =DL= 60 =50= 27
SSCRM s 1 RZ 0.00 FEDZEM DDOM = 3912 X= 409.3 Y= -6.3

CDL= 60 =50= 26

MRX RMPLITUDE -20% DRC +205 DRC % OF T

ID: */.DRC DEP PEL X RY eRZ DEP PEL X RYeRZ DEP REL X SY/RZ DEP SDEP

1 53 7.7 369.5 -3.6 0.1 367.6 -3.6 7.3 371.1 -3.6 9.9 1.3

INDICATION COMBIMRTIDMS
CH3 IMD: T MINX MRXX MINY MRXY DMIN DM6X

3 1 1 X 392.15 395.64 -3.63 -3.63 7.66 7.71

FINRL EVRLURTION TRBLE
CH TYPE IND: T MINX MRXX MINY MRXY DMIN DMRX VALUE RLLOW EVRL

3 -60T 1 I X 392.15 395.64 -3.63 -3.63 7.66 7.74 21.28 3.49 ++++

COMMENT: PEFLECTOR IS R 1/8" SDH 3'4- RBOVE CLRD'BR;EMETRL INTERFRCE.

O

.- -_ - - - - -



GENERAL ELECTDIC 20 of 43
POST PPDCESSDes VEQSIDM 5 - CEV. 1

PE6. E 1.150 TEST
EVRLURTIDM LEVEL = DRC

O TRDLE 3510.1
\2LDWADLE PLRMAR IMDICRTIDMS

GSPECT SUWFRCE SUBSURFRCE
PATID IMDICATIDMS INDICRTIDMS
R'L R/T,% R'T,%

0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.08 3.68
0.30 3.48 4.13
0.35 3.48 4.63
0.40 3.48 5.24
0. C5 3.48 5.86
0.50 3.48 6.51

TRplE 3510.2
RLLOWABLE LRMINRG INDICRTIDMS

COMPDMEMT THICkMESS LAMIMAG A9ER
T, IM. R. SG IM.

0 10
6 10
8 20

10 30
12 40

P O URTIDM PR#RMETEpS:
-6 s3EL MDDE
WELD DEFERENCF PDIMT X= 24.58 Y= 0.00
THICKMESS = 8.200
! HELL COURSE 9 CIRCUMFEPEMCE = 841.73
COLLECT D.E. DATR RT FULL B.E. RMP
EVALURTE ALL 3.E. DATR
MIM. X/Y IMD. SEPR9ATIDM FDP BRIE METRL = 1.00

CH T LIMW RNGLE X DFFSET Y OFFSET MNBE/IR 5'4TD XANGLE
2T -45.0 -1.85 0.20 0 -2.0

| BRERW IM PAGE SEQUEMCE

MRV RMPLITUDE -505 DRC +5 0*4 DRC % DF T

o ID* %DRC DEP PEL X PY'RZ DEP PEL X RY'AZ DEP REL X RY'RZ DEP SDEP

2 1 96 0.8 386.4 -14.7 1.0 385.6 -14.7 0.7 386.8 -14.7 4.6 8.0

| 2 2 52 1.0 384.3 -14.7 1.0 384.3 -14.7 1.0 384.4 -14.7 0.4 12.2

INDICATIDM CDMBIMATIONS
CHs IMDe T MINX MRXX MIMY MAXY DMIM DMAV

2 1 S X 410.16 411.37 -14.70 -14.70 0.64 1.04
2 2 S X 400.91 409.02 -14.70 -14.70 0.99 1.03

O<
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PRGE 0002 C3 RU6 @0 uour@XeRr
- _

DF 21 of 43
FINAL EVRLURTIDN TABLE

CH TYPE IMDc T MINX MAXX MINY MRXY DMIN DMAX VRLUE ALLOW EVRL

2 -C5T 2 S X 408.91 409.02 -14.70 -14.70 0.99 1.03 0.24 3.13

0.64 1.04 2.43 3.01
1 S X 410.16 411.37 -14.70 -14.70-c5T

f COMMENT: REFLECTDP =1 IS R 1/8" SDH 3/4" BELOW THE D.D. SUDFRCE.
REFLECTDP =2 10 R 1/8" CDH 1.0" BELOW THE D.D. OURFACE.

l /',

|
i

i

O

. _ - - _ - ._ ._



VJ~3LAS LB35uAns 22 of 43POST PROCESSDer VECSIDM 5 - REV. 1

DEO. DE 1.150 TEST
EVRtUAT!DM LEVEL = DRC

E URTIDM PREAMETERS:
EL MODE

WELD REFEREMCE POIMTs X= 24.58 Y= 0.00

THICKMESS = 0.200
SHELL CDU#SE 9 CIDCURFEREMCE = 841.73
COLLECT 3.E. DRTR RT FULL 3.E. RMP
EVALUATE RLL 3.E. DRTR
MIM. X/Y IMD. SEPARATIDM Fr.R DASE METAL = 1.00

CH T LIMN ANGLE X DFFSET Y OFFSET MNDE/IR 5 4TD XANGLE
2T -45.0 -1.85 0.20 0 -2.0

CH css DEPTH TD SUDTPACT
2 26 0.50 ERROR: SHELL COURSE NOT LISTED ON THIS CRL SHEET
3'o THICWMESS = 6.15

BRERW IM PAGE SE90EMCE

MRX RMPLITUDE -20% DRC +20% DRC % DF T
o ID3 %DRC DEP pfL X RY eRZ DEP PEL X RY'AZ DEp REL X RY/RZ DEP SDEP

'

2 1 20 0.6 389.6 -14.7 0.6 389.6 -14.7 0.5 389.9 -14.7 1.1 5.7

2 2 26 0.7 388.2 -14.7 0.0 387.9 -14.7 0.6 398.4 -14.7 1.9 7.2'

2 3 96 0.8 386.4 -14.7 1.1 385.3 -14.7 0.7 386.9 -14.7 5.7 8.0
'

: 2 4 52 1.0 384.3 -14.7 1.3 383.4 -14.7 0.9 384.7 -14.7 5.3 11.1

1
! INDICATIDM CDMDIMATIDNS
C IMDs T MINX MRXX MINY MRXY DMIM DMRX

|

| 1 S X 414.21 414.44 -14.70 -14.70 0.47 0.55

2 2 S X 412.45 412.94 -14.70 -14.70 0.58 0.75'

2 3 S X 409.91 411.45 -14.70 -14.70 0.64 1.13

2 4 S X 408.02 409.30 -14.70 -14.70 0.92 1.33

FIMRL EVALURTIDM TRDLE
CH TYPE IMDs T MINX MRvX MINY MRXY DMIM DMRX VRLUE RLLOW EVAL

l 2 -C5T 4 S X 400.02 409.30 -14.70 -14.70 0.92 1.33 2.51 2.99

2 -C5T 3 S X 409.91 411.45 -14.70 -14.70 0.64 1.13 2.97 2.97 ++++

2 -C5T 2 S X 412.45 412.94 -14.70 -14.70 0.58 0.75 1.06 3.10

2 -C5T 1 S X 414.21 414.44 -14.70 -14.70 0.47 0.55 0.49 3.07

COMMENT: PEFLECTOR #1 IS R 1/8" SDH l'4" BELOW D.D. SURFRCE.
REFLECTOR #2 IS R 1/8" SDH 1/2" BELOW D.D. SURFRCE.
REFLECTOR 83 IS R l'8" SDH 3/4" BELOW D.D. SURFRCE.'

I REFLECTOR s4 IS R 1/8" SDH 1.0" BELOW D.D. SURFRCE.

1

O



SDRs VERSIDN 5 - PEY. 1 23 of 43
#E6. E 1.150

EVALURTIDM LEVEL = DRC

99EC7 IM 'R6E SEQUEMCE
ERK IM PR6E SEGUENCE

TRBLE 3510.1
LOWRDLE PLRMRe INDICATIONS

CSPECT SURFRCE SUBSURFRCE
PRTIO INDICRTIDMS INDICATIONS
R/L R/ T , */. R Te%
0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.09 3.63
0.30 3.49 4.13
0.35 3.48 4.63
0.00 3.49 5.24
0. c5 3.40 5.86
0.50 3.49 6.51

TRBLE 3510.2
RLLOWABLE LRMINR9 INDICRTIONS

COMPDMEMT THICKMESS LAMINRG RGER
T. IM. R. SQ IN.

0 10
6 10i

9 20
10 30

|
12 40

| URTIDM PAGAMETEMS:
'

SSEL MODE
WELD PEFEpfMCE POINT * X= 24.58 Y= 0.00
THICMMESS = 8.200'

SHELL CDUSSE 9 CIRCUMFERENCE = 941.73
, COLLECT 3.E. DRTR RT FULL B.E. RMP
| EVALURTE ALL 3.E. DATR

MIM. X/Y IMD. SEPRRATION FOR BRIE METRL = 1.00
1

l CH T LIMW RNGLE X OFFSET Y OFFSET MNBE/IR 5<4TD XRN6LE
2T -45.0 -1.85 0.20 0 -2.0

NO INDICRTIDMS PECDPDED REQUIPIM6 EVRLURTION RCCORDIM6 TO SECTIDM XI

O

,
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GEMF.CRL ELECTDIC 24 of 43 :

POST PROCESSDRs YEDSIDN 5 - CEY. 1

RE6. 6 1.150 TEST I

EVRLURTIDM LEVEL = DRC

IM PAGE SEQUENCE
IM PA6E SEQUEMCE

EVALURTIDM PMeMMETERS
VESSEL MODE
WELD REFEREMCE POIMT X= 24.58 Y= 0.00

THICKMESS = 8.200
SHELL CDURSE 9 CIRCUM 5EREMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP
EVALURTE ALL 3.E. DATR
MIN. X/Y IND. SEPARRTIDM FOR BASE METRL = 1.00

CH T LINW RN6LE X DFFSET Y OFFSET MNPE/IR 5 4TD XANGLE
2T -45.0 -1.85 0.20 0 -2.0

CH css DEPTM TO SUBTDRCT
2 26 0. 5 0 E9pO9 : SHELL CDUp!E MDT LISTED DM THIS CRL SHEET

3/O THICKMESS = 6.15

MAX RM*LITUDE -20% DAC +20*: DRC % DF T

& ids %DAC DEP PEL X PYeRZ DEP DEL X 9Y'AZ DEP PEL X DY'RZ DEP SDEP

2 1 22 8.5 381.6 -12.9 8.5 391.6 -12.9 9.5 391.6 -12.9 0. 0 -3.3

2 2 31 0.4 378.7 -12.9 8.4 378.7 -12.9 9.4 379.9 -12.9 0.0 -2.9

INDICAT,10N COMBINATIONS
T MINX MAXX MINY MAXY DMIN DMAX

f] IMDs
b 1 I Y 406.20 406.20 -12.94 -12.94 8.46 9.46

2 2 I X 403.29 403.49 -12.94 -12.94 8.41 8.41,

'

FINAL EVALURTIDM TABLE '

CH TYPE INDs T MINX MAXX MINY M4XY DMIN DMAX YALUE ALLOW EVRL

2 -C5T 2 I X 403.29 403.49 -12.94 -12.94 9.41 9.41 -2.59 -0.66

2 -45T 1 I Y 406. 2 0 406. 2 0 -12. 94 -12.94 9.46 9.46 -3.23 1.89
|

COMMENT: REFLECTOR #1 IS R 1/8 SDH RT THE CLRD'DRSEMETRL INTERFRCE.
REFLECTDP #2 IS R MOTCH RPPRDX. .200" DEEP RT THE CLRD BASEMETRL

INTERFRCE. .

i

O
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~ GENECRL ELECTDIC
POST P90CESSD9: VE3SIDM 5 - REY. 1

o 43
REG. 1.150 TEST

EVRLURTION LEVEL = DRC

BRE R*' IN PR6E SEOUEMCE
TRDLE 3510.1

LD4dRDLE PLRNA# INDICRTIONS
CSPECT SURFACE SUBSUEFRCE
DRTID INDICRT!DNS INDICRTIONS
R'L R/T,% R T.%
0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.00 3.68
0.30 3.40 4.13
0.35 3.48 4.63
0.00 3.48 5.24
0. C5 3.48 5.86
0.50 3.48 6.51

TRPLE 3510.2
RLLDWAPLE LANINRp INDICATIONS

COMPDMENT TMICkNESS LAPINR# REER
T, IN. R. 50 IN.

0 10
6 10
9 20

! 10 30
| 12 40
|

f^'URTIDN PREAMETEDS:
dSELNDDEI

ELD DEFERENCE PDINT: X= 24.58 Y= 0.00

THICVNESS = 8.200
SHELL COURSE 9 CIRCUMFERENCE = 841.73
CDLLECT B.E. DRTR RT FULL B.E. ANP
EVRLURTE RLL B.E. DRTR
.NIN. X/Y IND. SEPReRTION FOR BR!E NETRL = 1.00

i

CH T LINF ANGLE X DFF!ET Y OFFSET NNPE IR 5<4TD XAN6LE
2T -45.0 -1.85 0.20 0 -2.0

ND INDICRTIDMS RECORDED REGUIRING EVRLURTION RCCD# DING TD SECTION XI

\

.

' - - - - - - - - - -, , . - - . __



( 26 of 43
GEME##L ELECTD1C
POST P90 CESS 0Ws VE'^510M 5 - REY. 1

|
' #E6. 68 DE !.150 TEST

URTIOM LEVEL = 20* DAC

D#ERW IM PR6E SEGUEMCE

EVRLURTIDM PAGAMETENS:
YESSEL MODE
WELD DEFEWEMCE POIMT X= 24.58 Y= 0.00

THICKMESS = 8.200
SHELL COURSE 9 CIDCUMFEDEMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP

! EVALURTE ALL 3.E. DATA
MIM, X/Y IMD. SErmeATIDM FD# DRSE METRL = 1.00

| CH T LIMk RM6LE X OFFSET Y OFFSET MMBE IR 5 4TD XAN6LE
2T -45.0 -1.85 0.20 0 -2.0'

CH css DEPTH TO SUBTRACT'

2 26 0.50 Epeces SHELL COURSE NOT LISTED ON THIS CAL SHEET
,

3/4 THICKMESS = 6.15

MAV RMPLITUDE -20% DRC +20% DRC *4 0F T

o ids *4DRC DEP DEL X RYeRZ DEP PEL X RY/RZ DEP REL X RY'RZ DEP SDEP
;

2 3 49 8.3 382.3 -12.9 9.4 381.9 -12.9 7.8 393.7 -12.9 6.9 -2.1

INDICRTION COMBIMRTIOMT
C"' IMDs T MINX MRVX MINY MRXY DMIN DMRX

( 1 I X 406.51 408.27 -12.94 -12.94 8.05 8.13

i F I M*+L EVALURT10N TRPLE
CH TYPE IMDs T MI NV. MRV.V MINY MVY DMIN DMAX VALUE ALLOW EVAL

2 -45T 1 ! X 406.51 408.27 -12.94 -12.94 8.05 8.13 10.73 3.48 ++++

COMMENT: REFLECTOR IS R 1/8" SDH 1/4" RBOVE CLRD BRCEMETRL INTERFRCE.

O
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M
RE6. 1.150 TEST 27 of 43

EVRLURTIDM LEVEL = DRC
~

B9ERK IN PAGE SEQUEMCE
' BRERk IM P96E SEGOEMCE ,

r3 TABLE 3510.1
L LOWABLE PL N INDICATIONS

GSPECT SUPFRCE SUBSUSFACE
RATID INDICRTIDMS INDICATIONS
O/L R/T.% R/T,%

0.00 1.88 2.32 '

0.05 2.00 2.42
O.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25 ,

-

s

0.25 3.09- 3.68
0.30 3.48 4.13
0.35 3.48 4.63

| 0. C0 3.48 5.24
0. C5 3.48 5.86
0.50 3.48 6.51

TABLE 3510.2
RLLOWRBLE LRMIMRe INDICATION!

COMEDMENT THICkMESS LAMIMA# P9ER
T. IN. R. SG IN.

0 10
6 10
8 20
to 30
12 40

E URTION PR#RMETERS:
EL MDDE

D DEFERENCE PDINT: X= 24.58 Y= 0.00

THICMMESS = 8.200
SHELL COURSE 9 C I RC UMF E PEMC E = 841. 73
COLLECT 3.E. DATR AT FULL B.E. RMP
EVRLURTE ALL 3.E. DATR
MIN. X/Y IND. SEPA#RTION FD9 BRSE METRL = 1.00

CH T LIMF ANGLE X DFF!ET Y OFESET NNBE/IR 5 4TD XRN6LE
2T -45.0 -1.85 0.20 0 -2.0

NO INDICATIONS RECD 9DED PEQUIRING EVALURTION RCC09 DING TO SECTION XI

O

1
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28 of 43

GEMEDAL ELECTOIC
POST P90CESSu#3 VEGSIOM 5 - REY. 1

RES. 6 E 1.150 TEST
UATIDM LEVEL = 0>. DAC

Re( IM PAGE SE90EMCE
BREAK IM PA6E SE90ERCE

EVALUATIDM PR#AMETEWS
YESSEL MODE
WELD pfFEREMCE PO!MT: X= 24.50 Y= 0.00
THIC;IMESS = 8.200
SHELL COURSE 9 CIRCUMFEREMCE = 841.73
COLLECT 3.E. DATA AT FULL 3.E. AMP
EVALUATE ALL B.E. DATA
MIN. XeY IMD. SEPA#ATIDM FOR DASE METAL = 1.00

CH T LIMM RM6LE X OFFSET Y OFFSET MNBEeIA 5/4TD XANGLE
2T -45.0 -1.85 0.20 0 -2.0

CH css DEPTM TO SUBTRACT
2 26 0. 5 0 Ep#08 SHELL C008SE NOT LISTED ON THIS CAL SHEET
3/0 THICKMESS = 6.15

MAV N LITUDE -2 0*'. D AC +20*'. DAC */. OF T
o ids */.DAC DEP #EL X RY'AZ DEP #El X RY'AZ DEP DEL X RY'AZ DEP SDEP

2 1 39 0.0 394.3 -12.9 8.4 383.3 -12.9 7.7 395.3 -12.9 8.4 -2.1

I INDICATIDM COMBIMATIONS
IMDs T MINX MAVX MINY MAVY DMIN DMAY

d 1 ! X 407.91 409.91 -12.94 -12.94 7.94 0.12

FINAL EVALUATIUM TABLE
CH TYPE IMDs T MINX MAVV MINY MAVY DMIN DMAY VALUE ALLOW EVAL

2 -?5T 1 I X 407.91 409.91 -12.94 -12.94 7.94 8.12 12.20 3.48 ****

| >

l
> OMMENT:>C DEFLECTOR 10 A 1/8" SDH 1/2" ABOVE CLADeBASEMETAL INTERFACE.

|

!

|

!

.. ._.

O

_ . - _ _ _ _
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29 of 43 to

! GEME*RL ELECTWIC
PROCESSDRs VERSIDM 5 - PEY. !'

REG. E 1.150 TEST
EvmLURTIDM LEVEL = DRC

TABLE 3510.1
.RLLOWADLE PLANA # IMDICRTIDMS

RSPECT SUDFRCE SUBSUFFRCE
GRTIO INDICRTIONS INDICRTIONS

RL R/T,% R T,%

0.00 1.00 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91

i

1 0.20 2.71 3.25
'

O.25 3.00 3.68
0.30 3.48 4.13
0.35 3.48 4.63
0.40 3.48 5.24
0.65 3.4' 5.86
0.50 3.48 6.51

TRELE 3510.2
RLLDWRDLE LRMIMAG IMDICRTIONS

COMP 0 MENT THICWMESS LRMIMRP RPER
T, IM. R. SQ IN.

0 10
6 10

O e 2o
10 30
12 40

EVALURTIDM PAGR**2TEPts
VESSEL MODE
WELD REFEREMCE PDIMT X= 24.58 Y= 0.00
THICUNESS = 8.200
SHELL COURSE 9 CIPCUMFEpfMCE = 841.73
CDLLECT 3.E. DATR RT FULL 3.E. RMP
EVALURTE ALL B.E. DATR
MIM. X/Y IMD. SEPRGRTION FOR 3RSE METRL = 1.00

CH T LIMW AM6LE X OFFSET Y OFF FT MNDE /IR 5/4TD XRM6LE
2T -45.0 -1.85 0.20 0 -2.0

BEERW IM PR6E SEQUEMCE

MRX RMPLITUDE -50% DRC +50% DRC 5 OF T

a ids %DRC DEP DEL X RYeRZ DEP REL X SY RZ DEP REL X SY/RZ DEP SDEP

2 1 79 7.6 387.0 -12.9 7.8 386.2 -12.9 7.3 387.9 -12.9 6.5 4.7

iMDICATION COMBIMATIONS
CHs IMDs T MINX MRvX MINY M9XY DMIN DP*RX

2 1 S X 410.78 412.69 -12.94 -12.94 7.28 7.82

'

. __ _ - _ _ _ ___ _ _ _ - . -



30 of 43

PMF 0002 83 RU6 01 13:21 18 #E6. GUIDE 1.150 TEST
OF

FINAL EVRLURTION TABLE
YPE IMDs T MINX MRXX MINY MAXY DMIM DMRX YRLUE ALLOW EVAL

C~] CST 1 S X 410.78 412.49 -12.94 -12.94 7.28 7.82 3.29 2.96 ++++
b5

COMMENT: REFLECTOR IS O 1/8" SDH 3'4" RBOVE CLRD BR;EMETRL INTERFOCE.

;
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'GEMEDAL ELECTRIC
POST PpOCESSD#s VERSIDN 5 - PEY. 1

pf6. ER 1.150 TEST
E TIDM LEC L = 0* DAC

EVALUATIDM PARAPITERS:
YESSEL MODE
WELD PEFEREMCE POIMT X= 24.58 Y= 0.00
THICRMESS = 8.200
SHELL CDURSE 9 CIRCUMFEREMCE = 841.73
CDLLECT 3.E. DATA RT FULL 3.E. AMP
EVALURTE ALL 3.E. DATR
MIM. XeY IMD. SEPA#ATIDM FD# DASE METAL = 1.00

CH T LIMW ANGLE X DFFSET Y OFFSET MNBE/IR 5/4TD XAM6LE
2T -45.0 -1.85 0.20 0 -2.0

CH css DEPTH TO SUBTe#CT
2 26 0.50 EP909: SHELL CDOWSE NOT LISTED DM THIS CAL SHEET'

3/4 THICWMESS = 6.15

3pEAer IM PA6E SEQUEMCE

MAX AMPLITUDE -20*'. DAC +2 0*'. DRC */. O F T
o 153 t.DAC DEP pfL X #Y/AZ DEP PEL X DY'AZ DEP REL X RY'AZ DEP SDEP
2 1 79 7.6 397.0 -12.9 8.2 395.2 -12.9 7.1 390.4 -12.9 13.0 0. 2

INDICMTIDM CDMBIMRTIONS
i Q Q INDs T MIMX MAvX MINY MAVY DMIN DMAX
\/ 1 I X 409.74 412.99 -12.94 -12.94 7.37 7.93

FINAL EVALUATIDM TABLE
CH TYPE IMDs T MIMX MAXX MINY MAVY DMIM DMAX YALUE ALLOW EVAL!

2 -C5T 1 I X 409.74 212.99 -12.94 -12.94 7.37 7.93 19.82 3.48 ++++

> COMMENT: REFLECTOR IS A 1/8" SDH 3/4" ABOVE CLRD'BRSEMETRL INTERFRCE.

|

|
:
I

r

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



GENERAL ELECTDIC 32 of 43
PDST PWDCESSDes VEQSIDM 5 - REY. 1

REG. 64# 1.150 TEST
EvmLURTIDM LEVEL = 0 *< RC

IM PAGE SE90EMCE
TRDLE 3510.1

RLLOWABLE PLRNR# IMDICATIDMS
C!*ECT SURFACE SUBSURFRCE
DATID INDICRTIDMS INDICRTIDMS
O/L R T . "/. R T . */.
0.00 1.88 2.32
0.05 2.00 2.42
0.10 2.18 2.61
0.15 2.42 2.91
0.20 2.71 3.25
0.25 3.00 3.60
0.30 3.40 4.13
0.35 3.48 4.63
0.00 3.48 5.42
0. C5 3.48 5.86
0.50 3.48 6.51

TABLE 3510.2
RLLDWRBLE LRMIMR9 INDICATIONS

COMPONEMT THICKMESS LRMIMR# RPER
T. IN. R. 59 IM.

0 10
6 10
8 20

10 30
12 40

URTION PRERNETEWS
YESSEL MDDE
WELD DEFERENCE PDIMT X= 24.58 Y= 0.00

| THICkMESS = 0.200
| SHELL CDUPSE 9 CIRCUNFEREMCE = 041.73
| COLLECT B.E. DRTR RT FULL B.E. RMP

EVALURTE RLL B.E. DRTR
MIN. X/Y IMD. SEPARATIDM FDP BRIE METRL = 1.00

CH T LIMW RN6LE X DFFSET Y OFFSET MNPE/IR 5 4TD XRN6LE
3T -60.0 -3.15 0.20 0 -4.0

DATO COUNT ER90p PRESENT: =DL= 2 =50= 0
i SSCRM e 1 RZ 0.00 FPDZEN DDON = 3912 X= 409.3 Y= -6.3

ODL= 68 a50= 0
ND INDICATIDMS PECDEDED REQUIPIM6 EVRLURTIDM RCCDRDIM6 TO SECTIDM XI'

|

I

|

h

|

|

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



rANERAL ELECTRIC
POST PROCESSDes VERSIDN 5 - REY. 1 33 of 43'

PEO. 1.150 TEST
EVALURTIDM LEVEL = DRC

IM PA6E SE90EMCE

E URTIDM PARAMETERS:
VESSEL MDDE
WELD pfFEWENCE PDIMT* X= 24.58 Y= 0.00

THICWMESS = 8.200
SHELL CDU#SE 9 CIRCUMFEREMCE = 841.73
COLLECT 3.E. DATR RT FULL 3.E. RMP

'

EVRLURTE RLL B.E. DRTR

j MIN. X/Y IMD. SEPREATIDM FC# BRSE METRL = 1.00

CH T LIMF RM6LE X DFFSET Y OFFSET MNBE/In 5/4TD XAM6LE
3T -60.0 -3.15 0.20 0 -4.0

CH css DEPTH TD SUBTPACT
3 27 0.75
3/4 THICMMESS = 6.15

DRT?) CDUMT EMK39 PPESEMT: sDL= 2 #50= 0
6.3

!,
SOCAN a 1 RZ 0.00 FEDZEM DDOM = 3912 X= 408.3 Y= -

GDL= 68 #50= 0

MAX RMPLITUDE -20% DRC +20% DRC *'. OF T
o ids */.DRC DEP PEL X RY/RZ DEP PEL X RY/RZ DEP DEL X RY/RZ DEP SDEP

3.6 8.7 358.2 -3.6 0. 0 -5. 93 1 26 8.7 358.1 -3.6 8.7 358.1 -

INDICRTIDM COMBIMRTIONSg) IMDs
,

T MIMX MAXX MIMY MAXY DMIM DMRX
e,j

l 3 1 I X 382.72 382.79 -3.63 -3.63 8.68 6.68

FINAL EVALURTION TRBLE
CH TYPE INDs T MINX MAXX MINY MRY.Y DMIN DMRV. VALUE RLLOW EYRL

3.63 8.68 8.68 -5.91 -14.73 ++++,

3 -60T 1 I X 382.72 382.79 -3.63 -

I

COMMENT: REFLECTOR IS R MDTCH RPPRDX. .280" DEEP RT THE CLRD'BROEMETALt

i INTERFRCE.

:

|

9
.
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GEMEDAL ELECTOIC 34 of 43
PDST P90CESSD# YEDSION 5 - CEV. 1

SRM JOSE DE6. GUIDE 1 0 TEST
EVALURTIDM LEVEL = 0~: DRC

EMT* UT CAL DLOCK TEST 45 RND 60 VESSEL TRANSDUCESS.C
BEERW IM PR6E SEGUEMCE

TABLE
RLLOWRBLE PLAMAR IMDICRTIONS

C5PECT SUDFACE SUBSUPFRCE
#RTID IMDICATIDMS INDICATIONS
O'L R/Te% R T.%
0.00 0.00 0.00

T RBLE
RLLOWRBLE LRMIMRW INDICATIDMS

COMPDMENT THICKMESS LRMINR# RGER
T, IM. R. SQ IM.

0 0

EVALURTIDM PR#RMETEPS*
VESSEL MODE
WELD pfFEREMCE POINTr X= 20.00 Y= 0.00

THICKMESS = 8.200
SHELL COURSE 1 CIRCUMFERENCE = 800.00
COLLECT 3.E. DRTR RT FULL B.E. RMP
EVRLURTE ALL 3.E. DATR
MIM. X/Y IMD. SEPREATIDM FDe BASE NETRL = 1.00

CH T LIMM RN6LE X DFFSET Y OFFSET MNBE<IR 5 4TD XANGLE

3T 45.0 0.00 0.00 0 -8.0

T 60.0 0.00 0,00 0 -6.O

MAX RMPLITUDE -50*. DPC +50% DRC *: DF T

o ids %DRC DEP PEL X RY/RZ DEP DEL X P'/RZ DEP PEL X RY'RZ DEP SDEP
- G .' ; :.<9 -=*b!r:4'3 -9.+--G:T""?f:-tr- *' W19f9"" 9.V MW'r--,

I :
3 2 56 1.0 -0.8 0. 0 1,1 -0.8 0. 0 0.9 -0.7 0. 0 1.5 11.4,

3 3 72 0.0 0. 8 0.0 0.9 0. 6 0. 0 0. 7 0.9 0. 0 3.0 8.0

INDICRTIDM CDMBIMATIDNS
CHs IMDs T MINV MAXX MIMY MRVY DMIN DMRX

| 3 & % '* f 9 7, A CA ,, A44.. ,% S9--- +.- 69'

3 L3X 19.11 19.24 0.00 0.00 0.93 1.06

3 3SX 20.57 20.86 0.00 0.00 0.64 0.92

FINAL EVALURTIDM TRBLE
CH TYPE IMDs T MINX MRvX MINY MRXY DMIN DMRX VALUE ALLOW EVAL

JFv0T 4 . ?? - 6-.4, & A-.. ****--G.7r-4 W .h^
^ ^^

9- -4SP a . , . ,
.

'3 45T 2SX 19.11 19.24 0.00 0.00 0.93 1.06 0.80 0.00 e

3 45T 3SX 20.57 20.86 0.00 0.00 0.64 0.92 1.70 0.00 ****

,

SURFRCE.
REFLECTOR #2 IS R 1/8" SDH 1.0" BELOW THE D.D.COMMENT:
REFLECTOR c3 IS R 1/8" SDH 3/4" BELOW THE D.D.

SURFRCE.

|

|

4
:

.
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Des VEDSIDM 5 - REY. 1
35 of 43

SAN JOSE REG. GUIDE 1 50 TEST
EYRLURTIDM LEYEL = DRC

COMMENT: UT CRL DLDCW TEST 45 RND 60 VESSEL TRANSDUCERS.
BR IM PR6E SEQUENCE

E URTIDM PRRAMETERS:
YESTEL MODE
WELD REFEREMCE POIMTe X= 20.00 Y= 0.00
THICKMESS = 8.200
SHELL COURSE 1 CIRCUMFERENCE = 800.00
COLLECT 3.E. DATR RT FULL B.E. RMP
EVALUATE ALL 3.E. DATR
MIM. X/Y IMD. SEPARATIDM FOR BRSE METRL = 1.00

i CH T LIMF ANGLE X DFFSET Y OFFSET MMBE/IR 5/4TD XRN6LE
3T 45.0 0.00 0.00 0 -0.0
5T 60.0 0.00 0.00 0 -6.0

MPV RMPLITUDE -205 DRC +20*'. DRC % DF T
o ids %DRC DEP REL X RY/RZ DEP REL X RY/RZ DEP REL X RY/RZ DEP SDEP

2 879'=-t95W v N -4- ;&w t=~ 9.9""'N' cr m E.v m 64.=9F - R 4.7 .

3 2 46 7.2 3.2 0. 0 7.4 3. 0 0. 0 7.0 3.4 0. 0 5.0 9.3
3 3 56 1.0 -0. 8 0. 0 1.3 -1.0 0. 0 0. 8 - 0. 6 0. 0 5.0 10.3
3 4 72 0. 8 0. 8 0. 0 1.0 0.5 0. 0 0.6 1.0 0. 0 5.7 6.9
3 5 29 0.6 2.3 0. 0 0.0 2.3 0. 0 0.5 2.4 0. 0 3.4 5.7

3 6 32 0. 5 3.6 0. 0 0. 5 3.6 0. 0 0. 5 3.6 0. 0 0. 4 5.7'

O INDICATIDM COMBIMRTIONS,

C..J IMD* T MINX MAXX MINY MAXY DMIM DMRX
; t S " u 3 c74=- L AL - n 0h=As 0 0 - -S. h66. f>B
3 2SX 22.97 23.43 0.00 0.00 7.03 7.45
3 3SX 18.95 19.35 0.00 0.00 0.84 1.25
3 4SX 20.50 20.97 0.00 0.00 0.57 1.02
3 5SX 22.26 22.44 0.00 0.00 0.48 0.76
3 6SX 23.56 23.58 0.00 0.00 0.47 0.50

FIMRL EVRLURTION TRBLE
CH TYPE IMDe T MINX MAXX MIMY MRXY DMIN DMRV '<RLUE ALLOW EVRL

- ,L - - t - 5 '+31 =7M.46 4. v v - Sr4%a.4(e r t. 6s W, he***.
3 C5T 3SX 18.95 19.35 0.00 0.00 0.84 1.25 2.47 0.00 ++++

3 c5T 4SX 20.50 20.97 0.00 0.00 0.57 1.02 2.71 0.00 +++*

3 C5T 5SX 22.26 22.44 0.00 0.00 0.48 0.76 1.73 0.00 -

3 CST 2SX 22.97 23.43 0.00 0.00 7.03 7.45 2.55 O.00 ++++

3 C5T 6SX 23.56 23.58 0.00 0.00 0.47 0.50 0.14 0.00 ++++

CDMMENT: REFLECTOR m2 IS R 1/8" SDH 3/4" RDOVE CLRDeBASEMETRL INTERFRCE.
REFLECTOR #3 10 R 1/8" SDH 1.0" DELOW D.D. SURFACE.
REFLECTOR a4 IS R 1/8" SDH 3/4" BELOW D.D. SURFRCE.
REFLECfDR a5 10 R 1/8" SDH 1/2 BELOW D.D. SURFACE.
REFLECTOR #6 10 R 1/8" SDH 1/4" BELOW D.D. SURFRCE.

. _ _ _ _-
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I36 of 43
rAMERAL ELECTRIC
POST P#CCESSDes VE3SIDM 5 - CEV. 1 |

SAM JOSE RE6. GUIDE 1 50 TEST
E URTIDM LEVEL = 50* DRC

COMMENTS UT CRL BLUCK TEST 45 RND 60 YESSEL TRANSDUCESS.
DRERW _IM PAGE SEQUENCE

TMDLE
RLLtNRSLE PLRMR8 IMDICRTIDMS

GSPECT SURFRCE SUBSUSFRCE
PRTID IMDICATIONS INDICRTIDMS
O/L ret,% R/T,%

0.00 0.00 0.00
TABLE

ALLDWABLE LAMIMRG IMDICRTIDMS
COMPOMENT THICWMESS LRMIMRe REER

T. IM. R. SO IM.
0 0

EVRLURTIDM PRRAMETERS:
YESSEL MODE
WELD REFE#ENCE POINT X= 20.00 Y= 0.00

THICFMESS = 8.200
SHELL CDU#SE 1 CIPCUMFERENCE = 800.00
COLLECT 3.E. DRTR RT FULL 3.E. AMP
EVALURTE RLL B.E. DATR
MIM. X/Y IMD. SEPR9ATION F09 DRSE METAL = 1.00

CH T LIMk RNGLE X DFFSET Y OFFSET MNPE<IR 5<4TD XRNGLE
T 45.0 0.00 0.00 0 -0.0

60.0 0.00 0.00 0 -6.0

|

MAX RMPLITUDE -50% DRC +50% DRC % OF T
o ids %DRC DEP REL X RY'(fJ DEP REL X RY'RZ DEP REL X RY'AZ DEP SDEP

5 1 72 7.2 7.9 0. 0 7.5 7.7 0. 0 6.8 6.1 0. 0 7.6 8.9

INDICRT IO:1 COMEIMATIONS
CH3 INDs T MINX MRVX MINY MAXY DMIN DMRX

5 1SX 27.71 28.10 0.00 0.00 6.85 7.47

FINAL EVRLURTIDN TRDLE
CH TYPE INDs T MINX MRVX MINY MAXY DMIN DMRX VALUE RLLOW EVAL

5 60T 1SX 27.71 28.10 0.00 0.00 6.85 7.47 3.81 0.00 -

COMMENT: REFLECTOR IS R 1/8" SDH 3/4" RBDVE CLRD'BRSEMETRL INTERFRCE.

-

_ __ __ - _- _ _ _ _ _ _ _ _ - _
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37 of 43
is

rAMERAL ELECTRIC
YERSIDM 5 - REY. 1PO,ST PPDCESSDP

S'.b JOSE RE6. GUIDE 1 0 TEST
EYRLORTIDM LEVEL = 2 0*/ DRC

COMMENT: UT CAL DLDCW TEST 45 RND 60 VESSEL TRANSDUCERS.
BEERk IM PR6E SEQUENCE

EVfH UATIDM PAGAMETERS:
VESSEL MODE
WELD pffE9EMCE POINT: X= 20.00 Y= 0.00
THICKMESS = 8.200
SHELL CDU#SE 1 CIRCUMFERENCE = 800.00
COLLECT 3.E. DRTR RT FULL 3.E. RMP
EVRLU3TE ALL 3.E. DATR
MIM. X/Y IND. SEPR9ATIDM FD# BASE METRL = 1.00

LH T LIMV RN6LE X OFFSET Y OFFSET MNBE/IR 5 4TD XANGLE
3T 45.0 0. 0 : 0.00 0 -8.0
5T 60.0 0.00 0.00 0 -6.0

MAY RMPLITUDE -20% DRC +20*'. DRC *; DF T

o ID3 tDRC DEP pfL X RY RZ DEP PEL X RY/RZ DEP REL X RY/RZ DEP SDEP

5 1 72 7.2 7.9 0. 0 7.6 7.7 0. 0 6.5 8.3 0. 0 13.3 7.8

INDICRTION COMBIMRTIDNS
Cf*3 IMDe T MINX MAXX MINY MHXY DMIN DMAX

(,) 1 SX 27.69 28.34 0.00 0.00 6.48 7.55

FIMRL EVALURTIDM TRDLE
CH TYPE INDs T MINX MAXX MINY MRvY DMIN DMRX VRLUE ALLOW EVAL

5 007 1 SX 27.69 28.34 0.00 0.00 6.48 7.55 6.52 0.00 e

CDRMENT: REFLECTOR 15 R 1<8" SDH 3/4" RBOVE CLRD<BASEMETRL INTERFRCE.

e'

i
e

!
.
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0 43GEMECRL ELECTRIC
Pf15T PROCESSDR: YECSIDN 5 - REY. 1

!RM JOSE DE6. GUIDE 1 TEST
CVALURTIDM LEVEL = 0 *. RC

C MT UT CRL DLOCK TEST 45 RND 60 VESSEL TRANSDUCERS.
DRERF IM PAGE SEQUEMCE

TRDLE
ALLOWRDLE PLAMAR INDICATIONS

CSPECT SURFACE SUBSURFRCE
RATID INDICATIDMS INDICRTIONS

RL R/T,% R T.%
0.00 0.00 0.00

TAPLE
ALLOWADLE LRMINRR IMDICRTIONS

COMPDMEMT THICKMESS LRNIMR9 RGER
T. IM. R. SG IN.

0 0

EVRLURTION PAGAMETERS:
YESSEL MODE
WELD pfFEREMCE PDIMT: X= 20.00 Y= 0.00
THIC;tMESS = 8.200
SHELL CDU#SE 1 CIDCUMFERENCE = 800.00
COLLECT 3.E. DATR RT FULL B.E. RMP
EVRLURTE ALL 3.E. DATR
MIM. X/Y IMD. SEPR#RTION FOR DASE METRL = 1.00

CH T LIMF AN6LE X OFFSET Y OFFSET MMPE'IR 5<4TD XRN6LE
3T 45.0 0.00 0.00 0 -9.0

T 60.0 0.00 0.00 0 -6.0

IMDICATIDMS RECD #DED REQUIRI:W EVALURTION ACCD# DING TD SECTION VI

e

. _ .-_ - __ - _.
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GEMEC#L ELECTRIC
PDST PpDCESSDR: VERSIDM 5 - REY. 1

S JOSE #E6. 6UIDE 1 0 TEST
E TIDM LEVEL = 20*. DRC

COMMEMTs UT CRL DLDCM TEST 45 RMD 60 VESSEL TPRMSDUCERS.
DRERv IM PAGE SEQUEMCE

EVRLURTION PARAMETEWS
VESSEL MDDE
WELD REFERENCE PDIMT: X= 20.00 Y= 0.00

THICKMES! = 9.200
SHELL COURSE 1 CIRCUMFEREMCE = 900.00
COLLECT 3.E. DATR RT FULL 3.E. AMP
EVALURTE ALL 3.E. DRTR
MIM. X/Y IMD. SEPR#MTION FDW DR!E METAL = 1.00

CH T LINW RM6LE X DFFSET Y OFFSET MNDE/IR 5 4TD XRMSLE
3T 45.0 0.00 0.00 0 -0.0

5T 60.0 0.00 0.00 0 -6.0

MAX RMPLITUDE -2 0*: DRC +20*'. DRC *; DF T

o ids *.DAC DEP DEL X RY/RZ DEP REL X RY'RZ DEP REL X RY/RZ DEP *DEP

5 1 40 7.3 6.5 0. 0 7.5 6.4 0. 0 6.9 6.7 0,0 7.2 9.

INDICRTION CDMBINATIONS
CHs IMDs T MIMX MRVX MINY MAXY DMIN DMAX

1 SX 26.36 26.69 0.00 0.00 6.94 7.53

FIMRL EVRLURTIDM TRDLE
CH TYPE IMD T MIMX MAvX MINY MAVY DMIN D MX VRLUF ALLOW EVAL

5 60T 1 SX 26.36 26.69 0.00 0.00 6.94 7.53 3.57 0.00 ++++

t

COMMENT: REFLECTOR IS R 1/8 SDH 1/2" RBDVE CLRD BASEMETAL INTERFACE.

G

-
. -
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GEMECHL ELECTp!C
POST P90 CESS 09: VERS 10M 5 - WEY. 1

S OSE RE6. GUIDE 1 0 TEST
'EYWEURTIDM LEVEL = 05 DAC

COMMEMT UT CRL DLOCK TEST 45 RND 60 VESSEL TRAMSDUCERS.
99ERW IM PRGE SEOUEMCE

TRBLE
ALLOWABLE PLANRR INDICRTIONS

RSPECT SURFRCE SUBSURFACE
RATIO IMDICRTIDMS IMDICRTIONS
O'L R/Te% R T.%
0.00 0.00 0.00

TRPLE
ALLOWRbLE LRMINAR IMDICRTIDMS

COMPONEMT THICKMESS LRMIMR9 REER
T. IM. R. SQ IM.

0 0

EVALURTION PARRMETE#S:
YESSEL MODE
WELD REFE9ENCE POINT: X= 20.00 Y= 0.00
THICKMESS = 0.200
SHELL CDU9SE 1 CIRCUMFEREMCE = 800.00
COLLECT 3.E. DATR RT FULL 3.E. RMP
EwALU.7TE ALL 3.E. DATR
h!M. X/Y IMD. SEPARATION FDP BRSE METRL = 1.00

C O LIMk RM6LE X OFFSET Y OFFSET MNBE/IR 5e4TD XRM6LE
v/ 45.0 0.00 0.00 0 -9.0
5T 60.0 0.00 0.00 0 -6.0

NO INDICATIONS RECDEDED REQUIPIMS EVRLURTION RCCupDING TO SECTION XI

e
.
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GEMEDAL ELECTDIC
POST P90CESSDer VERSIDM 5 - REY. 1

7 JOSE pf 6. GUIDE 1 0 TEST
TIDM LEVEL = 20% DRC

COMMEMTr UT CRL DLDCM TEST 45 RMD 60 YESSEL TDRNSDUCERS.
D#ERK IM PRGE SEQUEMCE

EVRLURTION PReRMETEMS:
VESSEL MDDE
WELD DEFEpfMCE PDIMTr X= 20.00 Y= 0.00
THICMMESS = 8.200
SHELL COURSE 1 CIRCUMFEDEMCE = 800.00
CDLLECT 3.E. DATR RT 1/2 3.E. RMP
EVRLURTE ALL 3.E. DATA
MIM, X/Y IMD. SEPRERTIDM FDR DRSE METAL = 1.00

CH T LINK RNGLE X DFFSET Y OFFSET MNDE IR 5 4TD XRNGLE
3T 45.0 0.00 0.00 0 -0.0
5T A 0. 0 0.00 0.00 0 -6.0

MAX RMPLITUDE -20% DRL +20% DRC % OF T
o ids *4DRC DEP REL X RY'AZ DEP PEL X SY/RZ DEP PEL X RY RZ DEP SDEP
5 1 33 7.4 5.0 0. 0 7.5 5.0 0. 0 7.2 5.2 0. 0 3.4 8.5

INDICATIDM CDMBIMRTIDMS
CHa IMDs T MINV MRvX MINY MAV.Y DMIN DMRV,

5 1SX 25.03 25.19 0.00 0.00 7.22 7.50

h'

FIMRL EVALURTION TRDLE
CM TYPE IMDe T MINX MRxX MINY MRV.Y DMIN DMRV. YRLUE ALLOW EVAL

j 5 00T 1 SX 25.03 25.19 0.00 0.00 7.22 7.50 1.73 0.00 ++++

COMMENT: DEFLECTOR IS R 1/8" SDH 1/4" RBOVE CLAD'BROEMETRL INTERFACE.

I'. $
4

.

I
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GEMEDAL ELECTDIC
P03T P90CESSDRs YERS10N 5 - 9EY. 1

S:N JOSE DE6. GUIDE TEST
5 0*. DRCCv ,URTIDM LEVEL =

COMMEMTs UT CRL DLDCK TEST 45 RND 60 YESSEL TERMSDUCESS.
Bf*Ema IM PAGE SEOUEMCE

TRDLE
RLLOWRDLE PLRMAR INDICATIDMS

6tPECT SURFRCE SUBSUDFRCE
DATID INDICRTIDMS INDICR) IONS
0/L R/T.% R T.%
0.00 0.00 0.00

TRPLE
ALLOWRPLE LAMINA # INDICATIONS

COMP *.1MEMT THICKMESS LRMIMAG REER
T. IM. R. SQ IM.

0 0

i EVRLURTIDM PR#RMETERS:
YESSEL MODE'

| WELD pfFEREMCE PGINT: X= 20.00 Y= 0.00
' THICwMESS = 0.200

SHELL COURSE 1 CIRCUMFEPEMCE = 900.00
COLLECT 3.E. DATR RT FULL B.E. RMP
EVA URTE ALL 5.E. DATR

1.00MIM. X4 IMD. SEPA#RTIDN FOR DRSE METRL =

CH T LIMW RNGLE X OFFTET Y OFFSET MNPE<!R 5/4TD XRNGLE
45.0 0.00 0.00 0 -9.0'

T 60.0 0.00 0.00 0 -6.0

mrv. AMPLITUDE -5 0%. DRC +5 0*: DRC % OF T
o Its S.DRC DEP REL X RY'RZ DEP REL X SYeRZ DEP #EL X RY'RZ DEP SDEP

5 1 64 0.9 4.1 0. 0 1.1 4.0 0. 0 0.0 4.2 0. 0 2.7 10.3

5 2 91 0. 7 5.7 0. 0 0. 9 5.5 0. 0 0.6 5.8 0. 0 3.0 7.6

INDICRTION COMPIMRTIONS
CHs IMDs T MINX MAXX MINY MRVY DMIN DMRX

5 1SX 24.03 24.17 0.00 0.00 0.05 1.07
5 2SX 25.52 25.74 0.00 0.00 0.63 0.95

FINAL EVALURTIGN TRPLE
CH TYPE IHDs T NINX MRvX MINY MRXY DMIM DMAX VRLUE ALLOW EVAL

5 6 07 1SX 24.03 24.17 0.00 0.00 0.85 1.07 1.34 0.00 ++++

5 60T 2SX 25.52 25.74 0.00 0.00 0.63 0.95 1.93 0.00 ++++

COMMENT: PEFLECTup c1 IS R 1<9" SDH 1.0" BELOW THE 0.D. SURFRCE.
REFLECTOR #2 IS R 1/8" SDH 3'4" BELOW THE 0.D. SURFRCE.

9
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SAN .)DSE REG. CUIDE 1 0 TEST
EVRLUnTIDM LEVEL = 0'4 DRC

COMMENT: UT CAL DLDCK TEST 45 RND 60 YESSEL TRANSDUCERS.
38 Emu IM PA6E SEQUEMCE

UATIDM PARAMETERS:
YESSEL MDDE
WELD REFEREMCE POIMTr X= 20.00 Y= 0.00

THICKMESS = 8.200
SHELL COURSE 1 CIRCUMFERENCE = 800.00
COLLECT 3.E. DOTR RT FULL 3.E. RMP
EVALURTE ALL 3.E. DATA
MIN. X/Y IMD. SEPARATIDM FOR BRSE METRL = 1.00

CH T LINK RM6LE X DFFSET Y OFFSET MMDEeln 5<4TD XRM6LE
3T 45.0 0.00 0.00 0 -8.0
5T 60.0 0.00 0.00 0 -6.0

MAV RMPLITUDE -2 0*. DRC +20% DRC *e. DF T

o ids */.DRC DEP DEL X RY /RZ DEP REL X RY/RZ DEP REL X RYeRZ DEP SDEP
M+b =- s ; -- M C5~ 4w. h +re t5enfftWev r.v-3 Le ..v.

5 2 64 0. 9 4.1 0. 0 1.2 3.9 0. 0 0.8 4.3 0. 0 5.3 9.5
; i ., 'a ^-t''. 9 -==^. Sm=6 E9 w.45,9em-M4w +. ? 494%.a.4.4%^-- h+-

5 4 91 0. 7 5.7 0. 0 1.0 5.5 0. 0 0.6 5.8 0. 0 5.7 6.9
=9c-9=^t9t &='t:+r-=-9? & . C . ^ -40 'c:- 3.75- s s. . . . . , . . . . .

5 6 49 0.6 7.2 0. 0 0.8 7.1 0. 0 0.6 7.2 0. 0 2.3 7.2

INDICRTIDM CDMBIMRTIDMS

h IMDs T MINV MAVV MINY MRVY DMIN D%X'

3. ; ^ : Ba _ .. n " - fL D G. A. AA - A F---M42 .

T T - 3 0^ 4% 9 . 4M . -=t.-W""&.-et'r-=.n6 47<- 2

;-; ^^ - "N3s%.- 4 4 A S. 4 - s-% ; -9,445- 1 2n .

5 2SX 23.95 24.25 0.00 0.00 0.79 1.22
5 4SX 25.48 25.81 0.00 0.00 0.57 1.03

.a s 7s s''3 5 . M - t c + e ~ 4 , 6 8) - 9 . C " . ' 60 s a 3

5 6SX 27.03 27.29 0.00 0.00 0.58 0.79

FIMRL EVALURTIDN TRDLE
| CH TYPE IMDs T MINV MRVX MINY MRvY DMIN DMRX VALUE ALLOW EVAL

5 00T 2SX 23.95 24.25 0.00 0.00 0.79 1.22 2.64 0.00 ++++

5 60T 4SX 25.48 25.81 0.00 0.00 0.57 1.03 2.82 0.00 ++++

5 607 6SX 27.03 27.29 0.00 0.00 0.58 0.79 1.30 0.00 ++++

5 %ei ===F-4asu-JA. 49 - . 3A40=~ A M - M.e* % G3 4.96 . .W 7 9-+-9:94-,.***+

Sam 3 n h5+.-35.74=a 9. M- < 4 W 5. 44 - 9. W t. 4 6 - T.Te w

1

COMMENT: REFLECTOR s2 IS R 1/8" SDH 1.0" DELOW D.D. SURFRCE.
REFLECTOR s4 IS R 1/8" SDH 3/4" BELOW D.D. SURFRCE.
REFLECTOR a6 IS R l'8" SDH 1/2" BELOW D.D. SURFRCE.

. - . - __ _ _ _ _ _ _ _ _ _
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USNRC REGULATORY GUIDE 1.150 REPORT

ATTACHMENT 6

This attachment contains the determination of the effectiveness of Ultrasonic

Examination Procedure LIM-UT-5 in accordance with Sections 3, 6 and 7 of .

Regulatory Guide 1.150, Revision 1, Alternate Method.
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Reg. Guide 1.150 requires that the adequacy of ultrasonic examination procedures
used to perform Preservice/ Inservice Inspections be demonstrated. The
requirements for items that must be demonstrated are found in Sections 3, 6, and
7 of the Reg. Guide. This attachment describes the methods used and the data
gathered to demonstrate Procedure LIM-UT-5 for the Limerick Unit #1 Preservice
Examination.

2 General Electric Company designed a Qualification Standard meeting the
|. requirements of Reg. Guide 1.150. The Standard was fabricated in accordance
j with Drawing 160-83C-17 (attached). The Standard is dual thickness with the

range of 3.44" unciad through 7.00" plus cladding. These thicknesses span the
range of thicknesses found on a typical BWR. The Standard contains side-drilled
calibration holes of the ASME Section V, Article 4 diameter specified for each

,

thickness. The reflectors used during qualification of the Procedure were
side-drilled holes and machined notches. The qualification reflectors were used
as follows:

i
: Side-Drilled Holes
,

The side-drilled hoics used for qualification are 50% of the ASME-specified
;: calibration hole diameter for the thickness being examined. The holes were

! drilled at 1/4t, 1/2t, 3/4t, and, in the clad portion of the standard, 4/4t
; centered on the clad to base material interface. Four sets of data were
j gathered from each hole. The data was gathered by two inspection teams as a
[

minimum. The use of more than one team was specified to average out differences
i in scanning and recording techniques that exist between different Level II
' technicians. Calibrations for these examinations were performed using the ASME
' Section V calibration holes in the Standard. Ultrasonic instruments from two

manufacturers was used to average out differences ir. instrument operating
characteristics.

Machined Notches
I-

Notches were machined in the Standard to represetc aspect ratios (a/1) of .05:

| 'and .5 for each section thickness. These notches were machined prior to
cladding of the 7" section. The notches in the 7" section were plugged with a
granular ceramic substance, and the cladding was applied. The notches in the
unclad section are open to the surface. As was specified for the side-drilled
holes, four sets of notch data were gathered for each section thickness, and the
data was gathered by a minimum of two inspection teams. The notch data was

'gathered using the ASME Section V aide-drilled hole calibration used
previously.

I

|

|

9v,

I
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1.150; p Attachment #6Nj

The notch data from the 7" cladded section shows greatly reduced notch
amplitudes. The amplitudes are approximately 20% to 30% of the amplitude
that was expected. The reduced amplitude appears to be caused by the
smooth-sided notch reflecting in a specular (directional) manner rather than the
spherical (scattering) reflector found when the notch penetrates the cladc'ing.
The sketches below illustrate these reflections. It should be noted that che GE
Standard contains an underclad (reheat) crack. This crack appears to be typical
of the morphology of reheat cracks appearing in literature describing such
cracking. The fracture faces of this crack provide good ultrasonic reflectors,
and the crack was easily detected utilizing the calibration gain for both of the
Standard thicknesses. No data for the crack is presented in this report. Due
to the location of the crack, no sizing data could be gathered. There was just
enough scanning surface to detect the crack. Detection of this faceted crack
supports the conclusion that the low machined notch amplitude was caused by
misdirection of the sound by the configuration (Figure #1) rather than by any
mechanism within the examination procedure.
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i The adequacy. of ' Procedure LIM-UT-5 was determined as follows: i

-1) Calibrations were performed using the Code size calibration holes for the
thickness being examined.

2) Four sets of data were gathered from the 50% Code diameter holes and the
notches in the Standard.,

3) ~The-resultant data was analyzed to determine the average return signal*

amplitude from the reflectors.

4) The return signal amplitudes were compared to Reg. Guide 1.150,

requirements.

The results of these data analyses are tablulated below.

7" Thickness With Cladding

1/4L target hole, 45* beaming angle 50% DAC=

'

1/2t target hole, 45' beaming angle 50% DAC=

! 3/4t target hole, 45' beaming angle 62.5% DAC=

| 4/4t target hole, 45* beaming angle 87.5% DAC=

i'
- .05 a/1 notch, 45' beaming angle 20% DAC=

.5 s/1 notch, 45' beaming angle 22% DAC=

1/4t target hole, 60* beaming angle'

72% DAC=

| 1/2t target hole, 60* beaming angle 81% DAC=

4

3/4t target hole, 60* beaming angle 81% DAC=

4/4t target hole, 60* beaming angle 85% DAC=

| .05 a/1 notch, 60* beaming angle 17.5% DAC=

. 5 a/1 notch, 60*, beaming angle 17.5% DAC=

3.44" Thickness Unclad

1/4t target hole, 45' beaming angle 50% DAC=

1/2t target - .e, 45' beaming angle 50% DAC=

''3 '3/4t target hole, 45' beaming angle 65% DAC=

n)

_ _ _ _ . _ _ _ _ _ . . . - _- - _ . _ _
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Attachment #673. kj

.05 a/l notch, 45* beaming angle 100+% DAC=

.5 a/l notch, 45* beaming angle 100+% DAC=

1/4t target hole, 60* beaming angle 63.75% DAC=

1/2t target hole, 60* beaming angle 67.50% DAC=

.

3/4t target hole, 60* beaming angle 81.88% DAC=

.05_a/1 notch, 60* beaming angle 52.50% DAC=

.5 a/1 notch, 60* beamir.g angle 55.00% DAC=

As shown above, the calibration and examination techniques in Procedure LIM-UT-5
detect both ASE Section XI flaws and flaws located at the clad to base material
interface as required by Reg. Guide 1.150. The General Electric Company
therefore considers Procedure LIM-UT-5 to be adequate for reactor pressure
vessel ultrasonic examinations.

Error Band Determination

The error band that affects sizing of indications detected using Procedure'

LIM-UT-5 was determined as follows:

1) The data gathered from the Qualification Standard was manually plotted.

2) The 20% DAC beam spreads were determined (rom the data sheets.

3) The 20% beam spread was applied to the tarough-wall dimensions on the
i plotted data.

| 4) The difference between the actual vs. apparent through-wall dimensions was
determined.'

5) The through-wall error percentage was calculated from the data above for
! both thicknesses on the Qualification Standard.

6) The average error was determined.

The calculations for through-wall sizing error band determination are shown in
| the tables below.

i
!

;

| -

*
w



6 of C2

/O 1.150V Attachment #6

Columns A through H below represent:

A = The location of the reflector as measured from the scanning surf ace

B = The measured size of the target reflector

C = Apparent size of the target reflector as measured ultrasonically

D = 20% DAC beam spread as measured in the through-wall direction

E = C-D or D-C as applicable

F = E-B or B-E as applicable

G = Error as a percentage of thickness

H = Whether over-sized (+) or undersized (-)

7" Section Thickness, 45* Angle

A B C D E F G H

1/4t .156 .45 .30 .150 .006 .08
' ''

-

1/2t .156 .80 .70 .100 .056 .80 -

3/4t .156 1.10 1.00 .100 .056 .80 -

4/4t .156 1.25 1.10 .150 .006 .08 -

.05 a/l notch DETECTED - CANNOT BE SIZED

.5 a/l notch DETECTED - CANNOT BE SIZED

7" Section Thickness, 60* Angle

1/4t .156 1.10 .70 .40 .244 3.48 +

1/2t .156 1.30 1.00 .30 .144 2.05 +

3/4t .156 1.60 1.20 .40 .244 3.48 +

4/4t .156 1.75 1.35 .30 .144 2.05 +

.05 a/l notch DETECTED - CANNOT BE SIZEDc
!V .5 a/l notch DETECTED - CANNOT BE SIZED

The average through-wall error for the 7" section with the 45' and 60* beaming
angles = +2.33%t.
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3.44" Section Thickness, 45* Angle

A B C D E F G H

1/4t .094 .25 .20 .050 .044 1.28 -

1/2t .094 .36 .35 .010 .084 2.44 -

3/4t .094 .55 .50 .050 .044 1.28 -

.05 a/l notch
ASSIGNED VALUE = 2.0% of t

.5 a/l notch

3.44" Section Thickness, 60* Angle

1/4t .094 .44 .50 .060 .034 1.00 -

1/2t .094 .70 .70 -0- .094 2.73 -

3/4t .094 .89 .90 .010 .084 2.44 -

O~
*

.05 a/l notch
ASSIGNED VALUE = 2.0% of t

.
.5 a/1 notch

The average through-wall error for the 3.44" section with the 45' and 60*
beaming angles = -2.79%t.

The sizing error band for the Limerick Unit #1 Preservice Manual Ultrasonic
' Examinations breaks down as follows:

(. Flaws with a through-wall dimension of .094" (2.73%t) in a 3.44" section
' thickness were undersized by an average of 2.79%t.

Flaws with a through-wall dimension of .156" (2.23%t) in a 7.00" section
| thickness were oversized by an average of 2.33%t.
!

[-
The .05 a/l and .5 a/1 notches, when corrected for beam spread, yielded
negative values. They were assigned a value of 2.0%t.

;

The undersizing of the .094 holes is a common occurrence due to the small
| transducer movement between peak amplitude and 20% DAC points. As shown by

the data for the .156 holes, as flaw size increases, there is a tendency to
oversize the through-wall dimension.;.

| p

| L.

,

!
-- . . . . . . - - - -. - _ . - - . . . . . - . . ~ . - - - .- - _ ----- - --
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Based on the data presented above, General Electric estimates the error
band for flaw sizing using Procedure LIM-UT-5 to be plus or minus 2.56%t.
No error band correction that decreased the apparent through-wall dimension
of an indication was used. The 2.56%t sizing error band is considered by
General Electric to be adequate for the initial evaluation of Examination
data.

The followir:g pages contain a drawing of the Standard used to gather the
data presented in this report as well as the calibration and examination
data gathered from the Standard.
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VESSEL UT CAllBRATION DATA SHEET

,]( Calibration Sheet No. /C//
v

Site 2/N8k CN /M/I[ E reoperational O l.S.I.

Procedure No.1/M I)T*-5 Rev. AEV% Carib. Block No. / A O W3 C- s ')
Date / /-k- 9 3 Couplant 64YCfff#[ Cal.Std. Temp. h/ OF

#

Examiner M //EA/.Df VE ASNT Level I
Recorder .T. CONNEM ASNT Level I

Equipment Data: Instrument Model No. SOAl/C M/(-/ Shoe No. R.SI .3
Instrument Serial No. 0089O cable No. C-/
Transducer Size . 5 "X /. o" prequency a.15 usz
Transducer Serial No. .T. 083 2 8 IlW 2 Beam Angle '/5

Range 0-5O O-10d Other ODAC Curve:

X Instrument Settings:

\, Start Finish

\ Attenuation A//p /f//j)

\ S*''P 4//d 4.#/1
6g/ \ Delay O,90 C,7d
50 Scanning Gain ////g //M

! 40 J Evaluating Gain jg gg,

N N Filter Position //7 ffay

%g Rep Rate Q 3)(
N N Damping g g.g

'

%y_ %y
R*5**'k% Off' Y};"

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 db Change for - X

Hole Depth Gain Max. 'W" MP
e IX Amp. Inch inch FBH loitial Calibration Time bbT'' inches

1

! "

j gg j y '# /, $ ,ggy Calibration Checks:1/4 1X

Last
g,5 * ggg g,9" g,p 3py Time vaiue Data Sheet1/2 ix

//30 100Vn 10Ia
5.35 '* ydo 5/ 6.6 SDH''

Etehy//] A//A JV/A Af/A
"'"'*

$ rinsi ch.ck: //3 0 g

GENERAL $ ELECTRIC

-- - - - -



11 of 82
1.150
Q. t t LT h"'.^ "| l'

Angte Beam Spread @ IX 45* or 60* ,o,g

,r~y
| $

t J
Traihng Ray Leading Ray''

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC

W W w W W W [ o o' D orD er D or D or D or D or W
MP MP MP MP MP up MP

1/4T

1/2T

3/4T

._

Amplitude Linearity Check Control Linearity

100%FSH 50 % FSH 50%FSH N % FSH 80%FSH -6db 8 132-481

40% ~ M90% " _45- 80% " -i2de / F < i 6-24:""

EI (64-96)80% " 30% " /b 40% " + 6db""

b'')s 35 /d W (64-96)
,

70% .. 20% - 20% ~ .i2ed~ -

j

| Sc1 ..,os ..

(

Equipment Data REMARKS
For Linearity Checks

"

7"Code Block T

| Transducer Data:

NO 8dO WSerial No.

YIBeam Angle

A.A5NNYSite * $ $/ 0 Fren

Shoe No 551' 3 Caer no CJe

j Check Made By:

| AY
|

| Reviewed by: Level

1 .

.
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^') Exam Sheet No. /O/R
7' 2'' Cal. Sheet No. /O / /

VESSEL EXAMINATION DATA SHEET

Site /_/NEPfcB FET E Idreoperational O l.S.I. Date //A- 93
.

Examiner Af. NE#f)P// Level I Recorder IC/MWE4 LevelI
|

Weld Seam ID No. Beam Angle O' 45' s/ 60'
'

Procedure No. Z/M lh~ E Revision M 2
Scan Sensitivity 4'# dS Evaluation Sensitivity S ff d b
Couplant GIICEP/NE Component Temperature I/ 8F

L % Wi Wpg W WF2 W2 MP1 MPp1 MP MPp2 MPm 2 Continuous CW or CCW
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

2C /5k NoO DW le,3t- !Je,'~c a

n. vo% W 7./ sneer we re n

,.,
( )
V

_

I

Reference System

REFL' OTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD q TO WELD (
L. W. NOZZLE WELD REFERENCE SYSTEM

... t:'

. . . .

''|. . > <|::. R RgR R4 Ps. |-

.".' ! ;$f)!.
"* "

;a .; ; o* -

L WmA ,W W

Q L 8 -

--
- :-) 4 { goo'

' |~'q.

L L L -WELD (W, W W,
-

W. L.

AReviewed by: Level

G EN ER AL [ld ELECTRIC
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VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. /Bb /

Site 1./M;RMN /JM/F / EPreoperational Ol.S.I.

Procedure No. Lt.M (/r-K R ev. 2 Calib. Block No. 16 t.' - 91C ~ //

Date // 2 A - 91 Couplant L,*1FC/R14'A Cal. Std. Temp. /> 'l T-39D OF

Examiner /M dI#B/// ASNT Level E
Recorder S M4/64E#B#7 ASNT Level J

Equipment Data: Instrument Model No. SO4 x efx / Shoe No. f5/ 3/

Instrument Serial No. 7EB443 Cable No. C -/
Transducer Size . A ,r' / B Frequency 2. 2 f M Hz.

0Transducer Serial No. 70#32f IlW 2 Beam Angle YJ

DAC Curve: Range 0-50 0-10E OtherO

'\90

* "
80 :

\ Attenuation 4f'/ 4f'8
70

Sweep 4 .29 */ )f
60() Delay 4y A M*
50 Scanning Gain 62 6 ).
40 sg Evaluating Gain 36 g g.'

30 'I- N N/ M/**' "

% % Rep Rate 3g 3g,
"

Damping ,mff g,, pN% % %3
10 ., g .

_

Reject gpp oppm

0 e n , n

frg'/
' 4 5 7 8 100 1

0 1 2 3 4 5 $ db Change for .2 X

"Hole Depth Gain Max. 'W' MP or
@ IX Amp. Inch Inch pgy Initial Calibration Time /746,,T " inches

1/4 /,7f 1X 86 /. [( /, f $8// Cafibration Checks:

Last
1/2 3,[ 1X fp 3,6 3,' f 6B// Time Value Data Sheet

' ' '
3/4 f2$ 1X 4'O 6, f $,j $p//

4// $$ N/ANbf 1X N/$ 4|/ $y,g

Final Check: 4 //
e

GENERAL $ ELECTRIC
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1.150
?tt= hxnt #5

Angle Beam Spread @ IX 45* I or 60* #/4
|c&I'

['D) Trailing Ray Leading Ray
v

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC

w w w w w w D or O orD or D er D or D or I D or Wup up up up up ua up

'!4T t,5 1. 5 I.5 /6 |7 f. 7 i,9 J. 8 2,1 J.9 2,3 2.c .2. y 2,

1/2T #/4 #/f 3/ 33 3.3 3.Y 3.1 3.6 V,/ 3.f V.Y v./ 4y'/ #8

e/4 N/4 4!. ] 5. / 5.0 5.3 5. 9 5. 5 6. 4 6./ 4.1 6.3 V/.4 443/4T

Amplitude Linearity Check Control Linearity

100%FSH 6A % FSH SO%FSH 28 % FSH 80%FSH -6db Y8 (32-48)

80% " -12dbd (16-24)90% " Y8 40% " 20 ""

40% " + 6db 8.d_._ (64-96180% " 30% " /5 ""

20% " +12db f 2 (64-96)20% " /C{O 70% ~ $_ ""

i
t,'

_}M
"60% "

Equipment Data REMARKS
For Linearity Checks

Code Block T 7 7.o : 1[ ,

Transducer Data:

; Serial No. Jd M D #

M3Beam Angle

Sire >Sfl A Freq 12Y

Shoe No II/ 7 Cable No C'/
!

Check Made By:

#1//

1
t

1
Reviewed by: Leveli

, .

e
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1.150
Attachment #6

Exam Sheet No. /062
[') Cal. Sheet No. /Cf.; t\j~

VESSEL EXAMINATION DATA SHEET

Site IHMA'/cx us/r / 2 Preoperational O l.S.I. Date // -J / - # -7
Examiner A1 nEMMyr Level iT Recorder S MMinnet.evel T

'

Weld Seam ID No.160 -93e -/ 7 Beam Angle O' 4M 45' E 60' #M
Procedure No. bo1 // r - E Revision 2

Scan Sensitivity 52 Evaluation Sensitivity f/

Couplant (-/ > e irB ws Component Temperature ' A9 *F

L % Wi Wp%1 W WF2 W2 MPj MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50 Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

13 2 FSri 8.1 7. 8 LOG 4'XCH

|1 3FSH 7. 7 79 $ /NA'f WTCif

_

Reference System

REFLECTOR PARALLEL (P) REF LECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM

Y. I. R Rg R R Rs
|

4
::c. :., l' '.! R Re

5.; $ D* -.;.
.,

kN
" *'

')5
L r f

* * MAX w
'

L
,

; p h# , g,

9 'h'5 f.} "$
L *

*- ' [ , 300
= -

= +
w, w, w, ~

L L L ~ WELD (
w, L,

Reviewed by: A Level

GENERAL $ ELECTRIC
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET
s-~

'
Calibration Sheet No. ID(e.3'-

Site (/ME RIC M E Preoperational O l.S.I.

Procedure No. L / M -t/T- 6 Rev. A Calib. Block No. /[s O - f.3 8.- / 7

Date }}- 2 to - 23 Couplant G L WERIAIR Cal. Std. Temp. T-3 *) 0 690F
Examiner M. 4 E M B R VY ASNT Level TT
Recorder S. OAfG#f90An- ASNT Level T

Equipment Data: Instrument Model No. U K L '? A Shoe No. SS I 2
Instrument Serial No. .7/700 I Cable No. C-|
Transducer Size 6.f N l.0" Frequency 7. 2 f MHz

Transducer Serial No. T O )? 3.2 9 liw.2 Beam Angle 9IO

DAC Curve: Range 0-50 0-100 Other O

i instrument Settings:
90 3

\: Start Finish
B0

\ Attenuation N/A N/A

\, Swe'P 7. 2 Y 7.M3
(_) 60 Delay (,,f3 /,, f~j

\50 Scanning Gain W Jg, y ag.N v
40 % v Evaluating Gain 3 9 JB. 39 A6

\ \ Filter Position g/4 g/g30 x\ t Rep Rate gjg pjp
%r N N Damping g,gg g,p, p,

^

10 x y Reject ggp gpp
0 - "

0 1 |2 3 14 5 |6 7 8 91 10
0 Yt1 Fs 2 %3 4 f/v 5 b db Change for dX, ,

Djf. SDHHole Depth Gain Max. "W" - or
FBH initial Calibration Time f9IO,,T " inches @ 1X Amp. Inch '--'

' 1/4 1x
90 l. P l.? S B >1 Carib,ation Checks:

Last* '*
3.s0 Vf 3. D 3.9 SBH Time value Data Sheet

: 14DD 100 % 1065~
| ,(. .?.( OT 5". .( S. l> SON

Stch N/A
"'"'*

W/A Wh NM

| Final Check: M
i

,

1

|

GENERAL $ ELECTRIC
'
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1.150
attachment *6

Angie Beam Spread O 1X 45* X._ or 60'

IC4 3

"]
Traiting Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D AC 20% DAC 10% D AC

w W w W W W D er D orD or D or D or Dor D or g
+ --w-- -we-- = -e- w +

1/4T

).T l. f If 1. lo J.9 1. 5 /.2 f. f 2.l 1, 9 2.3 2.0 2.4 2.1

1/2T

b//A N/A 3.1 3. 3 3. 3 3. 4 3. 9 3. le V. I J. 3 Y.Y YI t<4 "4

3/4T
N|A N/A 9'1 fl do C3 ST V CC Ly (, . I 4. ? fr. 3 p/4 wA

Amplitude Linearity Check Control Linearity

CD % FSH 50%FSH 1I % FSH 80%FSH -6db 9 0 (32-48)100%FSH

B0% " -12db 2 P (16-24)40% " 1D00% ~ W ""

40% " + Gdb 90 (64 -961II "30% "80% " "

20% " +12db E0 (64 - 96)II
70% ~ 3I "20% ""

O ]O%.,/ 60% " ''

Equipment Data REMARKS
For Linearity Checks

Code Block T 10o '70 T e 9.2 DivisiDes e 9 T. F. s. 4."

Transducer Data:

~5 0 9 2 2 Q 4 d2. bl FFE R E Nt E THR0 CL A b IslT s R FA C 6
Seriat No.

4f' BETwEEo JN T + #4 7.
Beam Angle

Sire O I "r 7 O Frea 2a2f NMi
0-IShoe No SS I * 2 Cable No

Check Made By:

M. HE ubR vx

Reviewed tiy: Level

4 .

.

.

e
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1.150
Attachment #6

Exam Sheet No. IO6 9,_

( Cal. Sheet No. I O (,1

VESSEL EXAMINATION DATA SHEET

Site l J M ERM E E Preopetational O l.S.I. Date // .7/s - 23
Examiner M. M E MBR VX Level TT Recorders.DA!GREPotrr Level I

Weld Seam ID No. A//A Beam Angle O' 45' X 60*

Procedure No. L /M - UT- F Revision _7

Scan Sensitivity VV dt. Evaluation Sensitivity 3 P 48.
Couplant G L Y cr# l A/E Component Temperature 69'F

w.,,

L % W9 Wpi W WF2 W2 MP1 MPp 3 W MPpg MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if,R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

0.0 4% CS.N. 9.5 8.3 LonG kore 4

/.? Y f. G #. ?S f. 4 swear Ne re 4

'
'

-

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L,
,, w, NOZILE WELD REFERENCE SYSTEM

,

* |)iN[ R, Rt RR 4 Rs.

1* ;'. R Re

i $;$ O' -

-

\
* : W V96

,'
L -

W..wL 4 :e m o e ,y,
a

' \w
.f[L '| + [ 90': .

I ..

w, w w, L L L "^
- ELD (

w, L.

Reviewed by: Level

GENERAL $ ELECTRIC
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1.150
Attachment fl6

|

Exam Sheet No. /04 #
_

(') Cal. Sheet No. /043
v

VESSEL EXAMINATION DATA SHEET

Site t e mssw u om r-f N Preoperational D I.S.I. Date n - J ' - E.1

y Level K Recorder.r. om>64ew7- (evel 5Examiner m. un unny

Weld Seam ID No. /'o -f 3 c-/ 7 Beam Angle O' ^'l9 45" X 60' ^/'t
Procedure No. t m - ur- # Revision 2

Scan Sensitivity W Evaluation Sensitivity .78

Couplant d Ly e ma nor Component Temperature d9* *F

De u.
L % W, WF1 W WF2 W2 MPj MPpg -MP- MP MP2 Continuous CW or CCWm F2

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

esu e

2.5 of % 9.$ f. $ LovG NOT~nH

r I l' A 7 $.Y $NoRT*nkfc y

t

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
'TO WELD ( TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM
.2 .: C

g 4 Re.: R R R3 R': ; R R*
-

si

. . .

...!!n -[i 3 0' - .

.

(.: :

Wa
,

,w**'

e ,t

h; ;j.]I'$- + [ j 90*g ' * =

w, w, W, L L L - WELD (,**

w, L.

Reviewed by: W Level

GENERAL $ ELECTRIC
.
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Attachment #6

VESSEL UT CALIBRATION DATA SHEETp
Calibration Sheet No. ooO

Weoperational D1.S.I.Site L 1m ea se x noir

Procedure No. L om t.>T F R ev. & Calib. Block No. (fr O ~ $ 30 ~ |
Date /o - 2 7 - fr 3 Co'uplant G tye E er eE Cal. Std. Temp. [o P oF

8

Examine, Boo H ou rs ASNT Level 7T
Recorder str>>r e DA w,Aet% 27~ ASNT Lcvet Y

Eauipment Data: Inst.ument Model No. us1-3P Shoe No. <rT-4
Instrument Serial No. A s iao9 Cable No. b - 2.
Transducer Size .I " X 1.o" Frequency J . 2 4~ MHz
Transducer Serial No. LR324 IlW 2 Beam Angle #5* O

DAC Curve: Range 0-50 0-100 Dther O

\ '90

80 ; "

\ Attenuation N}A N)A70

[d] \ S*** p 7 (2 7.f460''
T Delay g.79 f. 7q\50 Scanning Gain ny yy

40 \;; ' Evaluating Gain ag ag
\ \ Filter Position y/4 NA

g 5 Rep Rate pjg pp
N

3 N g DampingN
y a w mia man10 , ,, ' Reject

, % A ff oFF1 0
| ',2 3 'A

j7 5p70 1 8 9 0
f ,

0 1 2 4 5 db Change for Ow X,

"Hole Depth Gain Max. 'W" MP or
..T * * Inches 9 IX Amp. Inch inch F8H initial Calibration Time a 1' .7a

f. 7f tre*/c, /.9 /.9 CDH Canbration Chus:

Last
,

M 1X
3.f ,jfj, 3, 7" 37 ,foy Time value Data Sheet

| Al/10 /eoVo 26t9|# '
f 2 3- ,2ff, f. $ $M $DH

tch A 'E

Final Check: asi so

GENERAL $ ELECTRIC
'
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1.150

45' ! or 60'Angle Beam Sprend O 1X
ZoCC

' Traihng Ray Leading Ray

Hole Depth 10% DAC 20% 0AC 50% DAC 100% DAC 50% D AC 20% DAC 10% DACJ

O or
D or D or D or D or D or D er gw y g g g W
MP MP MP MP MP wp MP

1/4T ,, ,, ,, , ',

l.1 f.f l3 l. 4 f.C 17 f. 9 I. 9 p.I l9 D.$ 2.o a.E 2.I

2.9 2. 3 3.2 34 3. J' .1. 6 3.s 3.7 4.o" 3. 9 'lE V.3 ^b ^/'A
1/2T *e u ,,

'/. 7 | 5,2 L{.h .C 3 fS $b h. b.) 7.5 b.S A A"

Amplitude Linearity Check Control Linearity

%fo S O

100%FSH fd % FSH 50%FSH 2f % FSH 80%FSH -6db. atP (32-48)
f 20 $ 0

40% " 22 80% " -12db + (16-24)"

90% " 4// "

40% " + 6db fe (64-961# "

80% " 30% ""

20% ~ _/.d 20% " +12db f/ (64 - 9613I ""
70% ~

kqJ so ..
,os ..

Equipment Data REMARKS
For Linearity Checks

~

Code Block T 7

I Transducer Data:

IO S 3*2 bSerial No.

YIBeam Angle

Z8" Freq S '2 fad sSire +

Shoe No 58f-4 Cable No o~2

Check Mode By:

LevelReviewed by:

.

-- .... ........ .-.- .

._. - - .-- - -- _ - - - . _ . . . - - - - -
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. 1.150 |
Attachment #6

Exam Sheet No. 20o/
. Cal. Sheet No. 20oo(3

VESSEL EXAMINATION DATA SHEET

Site timaser A <~ . r -I- g Preoperational O l.S.I. Date /d t7- P3

Examiner B L ,2 cr Level JZ'- Recorders. odic %n Level I
Weld Seam ID No. Beam Angle O' 4 45' X 60' ^/b
Procedure No. Lin-ur.c Revision ,2

Scan Sensitivity 34/ Evaluation Sensitivity J7 )

Couplant SLyc eo.as Component Temperature df 'F

L % Wj Wfi W WF2 W2 MPj MPp; MP MPF2 2 Continuous CW or CCWMPm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

f j} fo% 1. / lz 25 1.9 I. 9 2. o
~

. ,

.s : c,1. I.4 f. 9 a o, I. 9 f. 9 2. o

/ 1i rss 3.i 3.i V/ 3. 4 3.7 y2

(}ff 1.: m r./ 1i W 1& 2T v. 2

$nf I. Sb9e Y.9 $Y 6 SY fI d.2
11 - , ., a

. hfe Y0 Y Y Y *

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM
.;&'

:i] .
-

?;|.'i.
R R'. - 2 Rs R4 R6>' :

2., R, R

|: p. $''$ D~

' '

*w, :. 3,b .
.

..? II OO
L .j M Waan '' !; w*g

u ,
L y *a [h.(, e., g.

L L L d|I''
' b,wcLD qg w, w, w, ' '

w, L.

Reviewed by: M Level

GENERAL $ ELECTRIC
_-
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1.150

S//TAtt2cisrEnt36

f] Exam Sheet No. 400/
'" Cal. Sheet No. 2 08 O'

VESSEL EXAMINATION DATA SHEET

Site i s a s s:e #f erPreoperational O l.S.I. Date /4 - 2 7- r 3

sre vE N
Examiner tu s m e. s r Level K Recorder cwa sastmJtevel I

Weld Seam ID No. Beam Angle 0* 45' / 60'

Procedure No. Lim a r I- Revision 3

Scan Sensitivity SV28 Evaluation Sensitivity 29//3

Couplant 6 Lyr s a ro, Component Temperature 4 F *# *F

L % W1 Wpt W WF2 W2 MPj MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

I.k 7/2 b.$ 7V 8s 74 79 9. 2 f'k 10'4 21
~

3.h Jr2 $.@e 74 f5 74 79 92 1TA SD-**A1
e

,a
(/

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L,
.

w, NOZZLE WELD REFERENCE SYSTEM

$ k[ R RgReR4 Re::, {. |;(.,
~.

: R R., : e
'

p. |b $ D* *

! ( ,'

h Th90,e '$ h "E' L
-

"*
e +

' f| r'1 ' '
L L L

i j.

" -WELD (,w, w, w,
W. L.

.

Reviewed by: W Level

G E N E R A L [[A E LE CT R I C
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VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. /OO E
,-Q
U/

Site ifMfRICK UM/7~I Preoperational D I.S.I.

Procedure No. LIM UT S Rev. REV % Calib. Block No. /60 - 8N ~ |?
Date /O 2 6 7.) Couplant GI(CERINE -- Cal. Std. Temp. [O OF

Examiner M NIAdN/ ASNT Le'<el I
Recorder 3~. COMVER ASNT Level [

Equipment Data: Instrument Model No. SOM[C Shoe No. SST-3
_ _ _ __ _ _ _

instrument Serial No. 00890 Cable No. C 1

Transducer Size , 5 "X /. 0 " Frequency 2.2 5 MHz

Transducer Serial No. J~Of328 IlW 2 Beam Angle 6II# 0

DAC Curve: Range 0-50 0-100 OtherO

Instrument Settings:

* ""80

\ gd. g[AAttenuation
70 h Sweep 4,2 t/ t/ 24

'\ Delav 058 o.576

50 Scanning Gain //ggb ggb
'/

40 y Evaluating Gain pgg 3ggg
\ Filter Position gj g.30 J \

\ y Rep Rate gg pgy
"

5g % Damping gg gg*%f
10 .g Rejectw

0 I l- 1

_

g g
s

9fg /0 179 72 3fgf4 574p 7 8

0 1 2 3 4 5 (o db Change for X

"Hole Dep'Ji Gain Max. *w" MP ,,
91X Amp. Inch inch FBH initial Calibration Time 0900,,T ** Inches

ggfg /7 /, { ggy1/4 IX Calibration Checks:

Last
IX Time Value Data Sheet1/2 j,f p 3, f gf ggg

113 0 /0$
90 % O 6.6 sva /300 fee %'"

6.QS
'*

2% l'/.90 J&RIe _/06 &IXNotch A/

Final Check: /M70 /dM y

GENERAL h ELECTRIC
|

. _ . ~ . . . . . . _ _ _ . . . . . . . _ .
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1.150
AAA. _L-- A te

Angle Beem Spread 91X 45* or 60*
Ie

O Traihng Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% 0AC 100% DAC 50% DAC 20% DAC 10% D AC

0" D or Dw Dw Ow Oww w w w w w o or W
MP MP MP MP MP wp MP

~
L5" i. 5 /. 6' t6 /. 9 * 1.9 I. t " 1. V .2. t " 1.9 2f 2.0 J. 4 " 2. I

"''

sb de 3.1" 2. 3 3.3" 3. 'l 3. 7" 3.4 4 l '' 3.9 9 y '' 4/ 4 4
***

she & g?" C| So" S. 3 S. y " S.6 g.y" j.i 4. 9'' j. h g4 14
Amplitude Linearity Check Control Linearity

100%FSH 50 % FSH 50%FSH J5 % FSH 80%FSH -6db 1 (32-48)

40% ~ JO s0% ~ -12dbE (16-24:30% ~ 45 "-

* EO (64-96)00% " 30% " /I_ " 40% " + 6db"

$I 20% " +12db M (64 - 96)20% ** .l @_ ****70% "

.0, .. _g_ ..

Equipment Data REMARKS
For Linearity Checks

ICode Block T
~

*

Transducer Dets:

Serial No. TOE 3A Y

M* L-NAuntMErr 'fgry i;fbet Side of Biocb
seem Angle

Site b IA'' Freq A.e16NY2

Shoe'No Ed 2 Cable No C1

Check Made By:

AM

Reviewed by: Level

8

- _ _ _ -. , _ _ . . - ,. -_.-,,_,_-.._.___--,,-.w,--,,_-_ . . _ _ - _ ._..,,__..,,,,.,,,.,,,,y.,m_,- ,-.w.- ,,,%, . , _ , , -
-
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E .150S//f /*/ l

Attachment #6 '

Exam Sheet No. /O O O
Cal. Sheet No. / O C 'l-

( VESSEL EXAMINATION DATA SHEET

Site LIMsvicw 1121 7 1 dereoperational a n.S.I. Date lo .25 - 23

Examiner M. ///NDPff Level 1T Recorder Ho#AlfS Level I
Weld Seam ID No. Beam Angle O' 45' [ 60'

Procedure No.1./M tr 5 Revision PEV A
Scan Sensitivity #5db Evaluation Sensitivity M elb

#
Couplant 6LfEPr#E Component Temperature 80 *F

L % W1 Wp1 W WF2 W2 MPj MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

Yq'I I. I" SoTe I. b " 18" 2.I" l. R I. 9 2o

llofI t.W50 % /.1, " 1. 9 " 2. I " iR I.9 2.O

W ,8' 50% 3. 3" 3!!" 44" 3. 5 3.9 4. I
N 1.9 " 50 % 3.3" 3.b" 43" 3. S .17 4.1
-

$f I.1" '15fe n. 4 '' s. I '' 5. 2'' l> 2" L 4" 5.9 5.4 S. h b.I b.8

@ 1.C 95Yo 4f 9" 5.0" 5.3" &2" b. 4" 5. 3 K4 5. b b.I L3

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (
L, NOZZLE WELD REFERENCE SYSTEM

C.

. . '' N ;:. R
. . .

( 1{;*.; [;].! R Rs R Re2i
!

- R. R

| :-); )..- ~-.
j 00 -1

. s
, ' '

j*
.

4-.

\ gi ,.

L !. . I W INA ., g

'h +:.5
' * + [ j 90'=

- - ,

t t t __ .aD t. , . ,
CJ

,

'.
Reviewed by: N Level

l
GENER AL $ ELECTRIC

. . . . . _ . . . _ _ . . . _ . . . . . . _ .

_ __



27 of 82
1.150

Sg 2 of 5 Attachment #6

Exam Sheet No. /OO 3
Cal. Sheet No. /OO L

VESSEL EXAMINATION DATA SHEET ;

Site 1.t#rPic# DM T' .f dPreoperational O l.S.I. Date /O 26.93

Exarniner M. //E/DPV/ Level "D~ Recorder .TCo#4EP Level I

Weld Seam ID No. Beam / ngle O' 45' / 60'

Procedure No. l/M UT 3 Revisior. AEV.2

Scan Sensitivity 45 db Evaluaticn Sensitivity 39 db

Couplant 6LferPINE Component Temperature 60 'F

MP2 Continuous CW or CCWL % Wi Wp1 W WF2 Wp MPj MPpt NP MPF2m
DAC 20% 50% Max 50% 20% 20% 50% M.x 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAO DAC DAC T or P Applicable

W If 1001e 6. 3'' b. b'' 9/" 9. I " 85" 6.9 9.a 1.5 80 R1
Li/oo% 6. 3' 6.?" 7. / " # o" r. 3' 9.o ia 9.5 7.4 R

,

/OQ;

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD TO WELD ((
L. W. NO.ZZLE WELD REFERENCE SYSTEM

.C'

*|]''
. . .

5. ;:. R,RgR3 R4 Rs
:'{c.
~.

, .: R. R'. *

.,

~
.. .?. '' oo_. .

$i :
.,

.-
-

f!.f
~~

-], h
'' .*

,

j-90*
:d". F

-tG g ,'c' ,
L L L -WELD (".w, W, w,

LW.

Reviewed by: N Level ,

GENER AL h ELECTRIC
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Q f~* jok'O
Attachment #6

Exam Sheet No. [00
Cal. Sheet No. ,CO-3 foo 2.'

#VESSEL EXAMINATION DATA SHEET 8>

Site IrrrsicK IXi/~ 1 5/Preoperational D 1.S.I. Date /0 28-R9-

Examiner Af //IN/#Pr Level 7f Recorder 7 Co#4rrR Level I--

Weld Seam ID No. Beam Angie O' 45' / 60'

Procedure No. L/M />D 5 Revision PEV 2
Scan Sensitivity M5d5 Evaluation Sensitivity A 9dS
Couplant 61/CEr?fME Component Temperature 40 *F

L % Wj Wpg W WF2 W2 MPj MPp1 MP MPF2 MP2 Continuous CW or CCW_ m
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAO DAC DAC DAC DAC DAC DAC DAC T or P ApplicaW

Nr M Bo% !. d " i. 8" 11" I.1 I.9 2.0
M /.f 50 % /4" /. F" 21" /. 7 /.9 J.o

.9"50% 3.3" 3.1 " 4 y '' 3.6 3. 9 4. /

{s&^' 1.5" 50 % 33" 2. ?" 44'' A6 A9 4I -

|
-

|

NY .9" 957e u" 5. t " S.yd 4. / " A. 4 " 5.8 5.4 5.4 6.0 6. 3
##"~

t.f 95 % &" 5.1 " 5.'l" L t '' b.G " 5.3 5.4 S.& LO L3

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
| TO WELD q TO WELD (
1

L. W, - NOZZLE WELD REFERENCE SYSTEM

I! . R RaR R4 RsJ$ '. };].]! :) 1 R. R.

| .Y$ C*-~-

.,- kg
,

\,w*. .,
''y Wma

,t

.k.f"-|!h
| L * -

+ '[j 90*'

g w, w, w, ' '

L L L " -WELD (
w, L.

Reviewed by: M Leve!

| GENERAL $ ELECTRIC
'

-. .
-- .-
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1.150

S tf f 2 htMicVEw t #6

Exam Sheet No. /0 0 b
Cal. Sheet No. / 6 O E-

m

(v) VESSEL EXAMINATION DATA SHEET
,

Site l/MEPEY M/TT I E[Preoperational O l.S.I. Date /0 88 P3
Examiner M. //EAuPVX Level X Recorder TCOAMIN Level T

Weld Seam ID No. Beam Angle O' 45' / 60'

Procedure No. l_IM DT' S Revision 8EV .R

Scan Sensitivity 45 elb Evaluation Sensitivity 39 dh
#Couplant CLTEEDE Component Temperature dC 'F

.

L % Wj Wp1 W Wpg W2 MPj MPp1 MP MPF2 2 Continuous CW or CCWMP
_ m

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

/~f 2f/de%4 4' " 4.7 " 23" F, o~ T./ " 7.o 9.a 9.5 9.9 F.l
If loc fo Ky" A. t" 9. 3 * t. t " 9. .s " 9.0 9.1 9.6 4. 9 g1c

A
()_

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (
L. W. .

NOZZLE WELD REFERENCE SYSTEM
J: . .-

-

Y]i,
?. . R RaRsR4 Re.

', R R' g

Jn .I,1 y o'---
.

- 4 ,

Wa 1 ,W WeL

, a W. - y .L , ,.
'' '

L L L $ ~ b, WELD (W, W W,e W. L.

Reviewed by: W Level

GENERAL $ ELECTRIC
-

. ..
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET

) Calibration Sheet No. 200Z

Site L f mE#re K perational O l.S.I.

Procedure No. Lam . UTf R ev. D Calib. Block No. /SO ~ S 30 ~ | ?
Date /a 27- f' 3 Couplant I: t.ycra,a Cal. Std. Temp. A p* oF

Examiner Boa #m. f F_ ASNT Level 72~

Recorder STEuf ni OA16AEAmiT~~ ASNT Level I

Equipment Data: Instrument Model No. />< t- Rf Shoe No, s's l~- 9_

Instrument Serial No. 2 //eo 4 Cable No. C*4
Transducer Size ./ / / M '' Frequency 2 . J $~ MHz

*
Transducer Serial No. J'of346 IlW 2 Beam Angle 6 t"/

DAC Curve: Range 0-50 0-100 Other

g instrument Settings:

\, Start Finish

Attenuation M/A */A
Sweep 7. /.1 7f,1

(~] Delay g, 79 4 79
60

50 Scanning Gain JV 2/.

40 ' * '"* " 9 ** N AE
"

\ \ Filter Position 4//g N/A
h Rep Rate @ N/g

*t- N g N Damping g g
10 Reject,- m ,

0
"

'

g
-

ff f / 5 db Change for - XO

Hole Depth Gain Max. 'W' MP or
91X Ar. p. Inch inch FBH Initial Calibration Time 11 o aT'' indes

I/4 IX
f,7f 74 7, /.8 /. f 5DH Calibration Checks:

Last
1/2 IXy ' f, fg y, 7 " y, ' j goy Time Value Data Sheet

/ 350 too % 200 3
f2f Af% $$ $4 50H

Ufk M|k Wfk UAA'f 1X,g

Final Check: //to (/wg

GENERAL $ ELECTRIC
.
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1.150
Attachment #6

Angle Beam Spr+ad 91X 45* !or 60*
2CC C =

,,,

Traihng Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% D AC 50% D AC 20% DAC 10% DAC

D '' D er D er D o' 0 *' D er D or
w w w w W W g

WP MP MP MP MP wp MP

/.2 1.s 14 1. 6 l.6, I. 7 f.8 l.8 2. )9 2,f ao 25 3I1/4T ,, , ,, ,, ,,

YA YA
"

2 . 9'' 3. 3 3.$ 31 3.{ 3. 4 3. 4 3. 7 if ( _79 */ 7 '' si. 5

^/'A Y ll 7'' f2 y.9 .C3 SI C& $$' 4I 75 6r Yo Y' * * ~

Amplitude Linearity Check Control Linearity

go so oo 31
100%FSH ,,,, I.d % FSH 50%FSH 2I % FSH 80%FSH -6db atiz|L. 132-481

.ao so - so M
80% " - 12d b * (16-24)40% " Jo90% ~ W ""

40% " + 6db 6||L. (64-96)6 "
80% " 30% ""

20% " +12db_TA (64 - 96120% " /tW "

[ ) 70% " "

60% " 3e ..

Equipment Data REMARKS
For Linearity Checks

MAJ''"!Mb h A'ed |% cedee f* * of Arle
or * .

Code Block 7 7

Transducer Data: L naas,y n,) / ego,s Arm so 4 / 6/nk

Serial No. O / tec9
4/f*Beam Angte

.f'Y1a" pren 2. 2 %tSite WM
Shoe No S TI'- 9 Cable No M*3

Check Made By:

Reviewed by: Level _
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Attachment #6

I e. ;-

rs

(#) Exam Sheet No. 2 co 3
Cal. Sheet No. .2. a o .2.

VESSEL EXAMINATION DATA SHEET

Site L ims nick a usT- I R Preoperational O l.S.I. Date _ /o-2 7 -P 3

Examiner A No. 4 s Level E- Recorders omsmJrl.evel 4

Weld Seam ID No. Beam Angle O' ik 45' X 60* N
-

Procedure No. Li . a r .e Revision 1-

Scan Sensitivity M Evaluation Sensitivity 8f -

Couplant A,u s a ua Component Temperature 4P 'F

L % W W W Wpg W2 mpg MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 2 5 Max 50% 20% 20% 50% Max 50% 20% or spot, if

A (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable
"

f Ii 61 }. 4 f. 9 2. I l. 9 11 2.c
. - -

A tb t. I. L 1. 9 2.1 /. 9 /.T 2./

,O
'a 15 f> "a 14 3.6 4. S" .?] 31 '} 2

2. | 6% IV 1 7" 44 $$ ?. 7 Y2

. . . .
4 .6 % 4. f f4 6 .1 .CW A 6/

'' 2 ,' .m W .c s' Cv' .ce n 63

Reference System

REFLECTOR PARALLEL (P) R EFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L, w, NOZ2LE WELD REFERENCE SYSTEM

:h;'.
. ..

R: Ra Rs R4 Re
:). ;

$)p$
R. a

,

'
'f o'--. -

a

.I '|-] O y 9EK, ,

4 f gi; AN ,,,

** ?|, ?.L c. u-

[ " " ' ' ' h$ \\***,O ' '

[\' :. y,.. W + j to'
~~

'c' L L L - WELD (w, w w, "..Lw,

Reviewed by: W Level

cruenae Srh rarnenen
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N At fdt M

Exam Sheet No. 200 3
Cal. Sheet No. AOO Z

,r~s
( ) VESSEL EXAMINATION DATA SHEET
v

Site L t #14 4 scK cffreoperational O l.S.I. Date /o - Jt 7- rs
srson a

Examiner _ Ro a Hou11 Level I Recorder e4/am,=71.evel f

Weld Seam ID No. Beam Angle O' 45' [60'
Procedure No. L /m af f Revision 1

Scan Sensitivity 7// //S Evaluation Sensitivity A P dd
#

Couplant _ da.yers wm Component Temperature gf# 'F

L % Wj Wp) W WF2 W2 mpg MPp1 MP MPF2 MP2 Continuous CW or CCW
_ m

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

' I. i 76 4.{ 7. y" f. $ 7.4 7.1 v. I 1P A 'O '** * '

2.I 2D(, fa.9 75 9}" 73 77 f. o Gma # '# ' #
'

/()\

Reference System

REFLECTOR PAR ALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD ( TO WELD q

L,- W. NOZZLE WELD REFERENCE SYSTEM

'.
C: -

!||.[
. R, Rg Rg Rs RsL.

d' '', R Re

.i a .''. $ 0-8

kg.

.; R.
t@4

tr. I

:; ,IL ' o., ,,-

L h '? IalAN kyjf g W

L" I, *a - - _ , j,,; + - 90''

' '

L L L f -WELD (w, w, w, '-

4 w. L.

Reviewed by: W Level

GENER AL $ ELECTRIC
. . . . . . . . . . _ _ _ . _ _ . . _ . _ . . . . _ _ . . . . _
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1.150

VESSEL UT CALIBRATION DATA SHEET Attachment #6

,] Calibration Sheet No. 2oao
V'

Site L1 m an sex mser-r (3freoperational O I.S.I.

Procedure No. La m -ur-r R ev. A Calib. Block No. /4, o - P Sc -/ 7
*

0ste 11- /s - f .? Couplant d Lye aha Cal. Std. Temp. 7d OF

Examiner A. Nou1r ASNT Level 77~

Recorder 8. D s t T*As t k ASNT Level W
Equipment Data: Instrument Model No. _ Sa n s c m M -f Shoe No. S S _Z"- /

Instrument Serial No. o P AlA E Cable No. o-2
Transducer Size . S' F >. a " Frequency _j2 . O [ MHz

Transducer Serial No. 3*d f 3 a 4 IlW 2 Beam Angle [o O

DAC Curve: Range 0-50 0-100 Other[

Instrument Settings:

"
80

\ Attenuation A//A N/A%
70 g

\ S*'' P d.2d d.Ja
Delay }.de }. d, e

,

(, ' 50 Scanning Gain yo gom

40 Ag Evaluating Gain yp yy%
FHter Posdion

30 N \ g, g,

"' N -20 N Damping^ %g--
-$~ % mov MIUm s

10 r m m Relect

A . %
0 1 "2 3 "4 5 "6 7 8 99 10

0 1 2 3 Id ' 4 5 db Change for d X

, , "Hole Depth Gain Max. *W* MP
e IX Amp. Inch inch FBH initial Calibration Time O 930,,T " inches

" ''1/4 IX
7 g 7, /,p ggg Calibration Checks:

Last"1/2 y, f,a 1X 74 7, d.'/ 7. d gog Time Value Data Sheet

iI D C' . /e o y, __ 2o At t
'* fo% 9. 7 " .C& son'" raE

^/'4 #|A ^/'/fEteh #|A "'"'*

g ,,a,~.

+

GENERAL $ ELECTRIC
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1.150
Attachment 46

Angle Beam Spread @ 1X 45* A or 60'
2.02 e,,

[
!

v

Trashng Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% D AC 100% D AC 50% D AC 20% D AC 10% DAC

h[ hy('p' W Dh[0, '' WWWW WW p

1/4T ,, ,,

o?.4 /a 2.s I. 3 2.i M 5./ 3. 2 y.o" 2.o y.5 p.) y.} p.y

'/.4 A.9 fo 2.o (g" 3.3 4. v" 3.g 7. { t/.y 9.E 8. q" q. g
"# q.s-

"
3/4T ., " ,,

7. S */4 7. 4 47 9I" y.9 9.4 f7 SI d.f a.i' 42
'

ja4 ).2

Amplitude Linearity Check Control Linearity

100%FSH [0 % FSH 50%rSH *II % FSH 80%FSH -6db #8 132-481

80% ~ -12db / I (16-24)40% " 2090% " W ""

/f " 8040% ~ + 6db (64 -96130% "80% " "

s ,

20% " +12db 7I~ (64-961/8II'' "20% ""70% "

Zo ..sos ..

Equipment Data REMARKS
For Lincarity Checks

no ~7Code Block T

Transducer Data:
|IOV32GSeriat No.

do*
| Beam Angie

-,

Site *$Y lS Fren 0 Af
O~ MShoe No JSI- / Cable No

Check Made By:

1
!

I

Reviewed by: Ley,t

! .

.
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1.150
Attachment #6

Exam Sheet No. __202 /
) Cal. Sheet No. So7M

VESSEL EXAMINATION DATA SHEET

Site lim f M IL / f a Preoperational O l.S.I. Date // /0 - FJ
Examiner # //h,f Level 2C Recorder p An4s L Level f

5' g[ GO'Weld Seam ID No. RO 936-/7 Beam Angle O' [A _ X4

Procedure No. L% #7" r Revision 1

Scan Sensitivity W Eva'uation Sensitivity 3Y
Couplant 4/W r4/w/ Component Temperature 74 *F

L % Wi Wp1 W WF2 W2 MPi MPFi MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Apphcable

bn /.f' 202 H.? 27

rr
( )v-

). ft R$ 162 /1.Y TA

Reference System

REFLECTOR PAR ALLEL (P) REFLECTOH TR ANSVERSE (T)
TO WELD ( TO WELD g

L, w, NOZZLE WELD REFERENCE SYSTEM
..: C

'

'4;|:}
R, Rs Rs Re Re

1 ', : R. R
%

.. 1;y 0%
, . $, 5"

*s

:: :: K.
' '

'? ,8 .. y R.
L ,e K-

o

L 3.'N Weas !. [,J ,wW,,
'

p

g fh ,
L L L , -wEtog

' * = ~

j. [- + [ j 90'
w, w w,

w, L.

Revlemd by: #M Level

GENERAL $ ELECTRIC
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1.150
Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. /05'9

U

Site L i nt s ent w a - r _r E Preoperational O l.S.I.
Procedure No, t e a ur. .f* R ev. J Calib. 81ock No. /&o - f 3c-/7
Date 11. u- e a Couplent otye m-. Cel. Std. Temp. __ 6 9 * (f'_1ge) oF

Eneminer m. ms ana ASNT Level .2Z*

Recorder s.e4mmIa-.fr* ASNT Level I

Equipment Date: Instrument Model No. m ai n e mxr Shoe No. J s r- 2
Instrument Serial No. -in , A - 2 Cable No. d -/

Transducer Site . # 'Y u " Frequency 2 . J S' MHz

Transducer Serial No. ToaSmX ||W.2 Beam Angle le *

DAC Curve: Renee 0-50 0-100 Other O

\ '" " "#90

80 **" b"
-

\ Attenuation #fdf Af/d

\ Mp !.s*1 3 '.* 1

s.g[\
Delay f.p 3g

(y 50 \ Scanning Geln 7q 7.g

\ Evolusting Gein gf gp40

30 II" " -h/ N/

20 N N
% 's ( Demping

to ' ^
__

_
Reject

0
-

0 1 "2 3"4 6 'p 7 8 '9 10
N M0 Y # 3 4 6 [ db Chenp for 2 X1 2

,"Hole Depth Geln Max. *W" MP
y.. gng,, 9 IX Amp. Inch inch F8H Initial Calibration Time / s' o o

/. 7f= fo % .T . [ /, y yDH Calibration Checks:
" I*

Last,

],f J[/, d4 .7 f SDN Time Value Data Sheet

_1de $'d An A _ /e d o
.t* 2 * ff% /6$' $f 2DH

NfYe 1X N/A-

,,

Final Ched: M e/G W

GENERAL $ ELECTRIC .

- - . , .. . __ __. _ _ _ _ _ _ . _ _ _ _ _ _ _ __ _ _ _ . _ __ _ _ _ _ _ _ . _ __
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Attachment e6

Angle Beam Speend 91X of or 60*1
*

,

Teailing Ray Leading Aav

Hole Deptt. 10% DAC 20% DAC 50% D AC 100N D AC SO% D AC 20% D AC 10% D AC

D or D er Dor D or D er 00' 00'
W w w w w w w

up wp up up MP wo MP
,

1/4T ,, ,, , ,. u ,, ,,

i2.sj_ l.3 a .s* I. 4 21 I s' 3 5" 18 39 Do al i A3 44 2.4

Y Y f.( 3I y7 12 6( 3 t, &( yi 7i siat 9b "b"

YA hh$ *| V8 ff, p" f.$~ // 7" b.3 / /

Amplitude Linearity Check Control Linearity

3I
100%FSH fd % FSH 50%rSH J/ % FSH 80%FSH -6db 132-481

40% " At 80% " -12db. 2d- 116-2al"
90% " f "

40% " + (sib d i (64-96180% " 30% " !f ""

']
20% " *12db [f 164-961

.

_JIyog a 20% '' /o'

" "

gg .. g ..

Equipment Data REMARKS
For Linearity Checks

Code Block T _ 7

Teensducee Data.

Serial No "I'd f L2 f
*AABeam Angle ky s,;

~
/* Feeq MIM'i'Site *

Shoe No #f * 3 Cable No _ o "I

Chech Made By

A4 ff

e Reviewedby: LWel

e

a
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1.150
Attachment $6

Exam Sheet No. /d 4o
- Cat. Sheet No. /04~9

' VESSEL EXAMINATION DATA SHEET

Site . Lnmibek uwT=T E Preoptrational O |.S.I. Date n= 21. t 3

Examine _. m #tusep Level .ze Recorderamma.JII.evel E
Weld Seam |D No, b.f 3 c - n Beam Angle 0 "M 45' ^/9 _ 60' R
Procedure No. _ Lim. <// I Revision 2

Scan Sensitivity 29 Evaluation Sensitivity df
Couplant .,_dA #Awa Component Temp 3rature 69" 'F

L % Wg Wpg W WF2 W2 MP MPp t MP MPF2 mpg Continuous CW or CCWm
DAC 27% 60% Man 60'% 20% 20% $0% Man 50% 20's or spot, if

R (Man) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Anchcable

y IDg1 10" 1)' 3{ } g, ). g g,I

"

far t.i rez st 4/ 79" 72 11. _q a

VY fsZ _ 9 f" # 9' AsE 5'/ J's s*r_

,1 si ||." nE no u,- u 29 e.a
-

_

R

Reference System

RE FLtCTOR PAR ALLCL (P) RtFLECTOR TR ANSVtRSt IT)
TO WE LD q TO WELD g

L. W. N0ZZLE %[LD REF ERENCE SYSTIM
' '

's. '
i

R, Rg Rg Re Rg*

' 'g, R, R-.

,1|| o._ , 1Y . /.
,

$ .| \'

1 ,;
,

.$ Q %% -
/'

%g N } N\ ,"'
' ';1

$
, , ,

wu ).I,'--

L i.
.

' w*L f '' Weas | ,',; ,,

" W- '

L -

.| . e i', ,o.
''

w, w,, w, t L L - wtLD ('

Moviewed by: l#8'1 Level

GENERAL $ ELECTRIC
--



- .. ._

40 of 82
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET
.a

)
Calibration Sheet lo. 3OOOP

|

I
Site b IN E E |0 k# BPreoperational O l.S.I.

Procedure No. L l M - UT-E Rev. A Calib. Block No. /(,0 - 9 3 (.- /7 1

Date //- / 7- 83 Couplant 6L VeFPlNE Cal. Std. Temp.T.39 9 (c 20F
Examiner T. M 00 R E ASNT Level 2
Recorder k. M A Y ASNT Level T

Equipment Data: Instrument Model No. US L - 2 @ Shoe No. SSI- 4
Instrument Serial No. e7 / / OO 9 Cable No. C- 3
Transducer Size 0. .f ", /. 0 " Frequency J. 75 MHz
Transducer Serial No. TO 8 3 $ .f IlW-2 Beam Angle bO

DAC Curve: Range 0-50 0-100 OtherE

\ instrument Settings:
90

Start F;nish
80

\ Attenuation A//A N/A70

0 Ok
60

\ U*I*Y b. $Y [o.24
50 Scanning Gain Q gg [jj gg
40 \; ; Evaluating Gain g jg gy g

AllA WlA**' ' "
30

\ L' Rep Rate yjp gj)
[\T , , .

Damping g p,g g,gNr i

10 ,-% - Reject
. , _ gg g

0 's - 7"'D s
0 1 -12 3[4 . Sl 6- 71 ' 8 | 9 6
0 W1 Pt 2 J// 3 - % 4 I/v _ _5, - kj db Change for O x

Hole Depth - Osin Max. 'W ",2; E

. p[g ,
.

initial CaFbrat:on Time /03/~ 91X Amp.1 0x:h inchr.. , , , , ,

!.9f SO 3) I. g Calibration Checks:
,

' Last

3 - hO' 1 2- 3.KLEDH Time Value Data Sheet

l|<2 0 100 % J oDI~

: SM 10 | *l. 3 SA S~b2_ -

* * '

2% .

77 /),/, _7; .|
, 'up

Notch ),$
- .- -

' '

_

. .

A

e-

_.

. . GENER AL () ELECTRIC
'

1-

,
..
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Attachment #6

Angte Beam Spread @ IX 45* or 60*1,3

._ ,Y O

Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% D AC 100% DAC 50% D AC 20% DAC 10% DAC

D or D or D or D or D or 00 D orW w w w w W ,,'- W+ + + :- + +

1/4T
e7. 0 l.1 J. 'I 1.4 3. I 1.1, 3. 7 1. t 4.I J.2 4. 5 J. 4 CD 2. P

1/2T

5. 0 DA 5,3 3.1 C. 4 3. 3 to ,a 3.5 lo.Cf 3.2 9. 4 4.0 91 4. 7

3/4T
N!A W|A N/A N|A 2.9 C0 9. 3 5. 2 10.0 C. !c Nih Nin MA n/k

Amplitude Linearity Check Control Linearity

100%FSH O % FSH 50%FSH 2 $ % FSH 80%FSH -6db N O (32-48)

b!$ 80% ~ -12db1 (16-24)40% " M ""90% "

rm, 80% ~ 30% " I" 40% " + 6db N D (64-961O "

G)
20% " +12db 9 0 (64-96370% " 20% ~ db._ ""

N/A -60% -

Equipment Data REMARKS
For Linearity Checks

Code Block T .O OAllBR ATE b ,D D .O' .Six/ E E P.~

Transducer Data:

TO R 317 vI E S45" nE PTM o 5 y, f .g . y .
Serial No.

|I 0 0 |[I "W" G $. D D I L/I .S I OrJ S.
Beam Angfe

Size 0 f < f.o * F,,p 7.2 r N #t
C-3 4 8. D1MERENP F THR0 CiAbMI* 4 Cabte noShoe no

INTER FleR B ETw E E uCheck uade sy:

T M BDRE 3rNT + C/q T

N IN
|

Reviewed by: Level

1

-
.
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Attachment #6

Exam Sheet No. 300I I o f 2.,'

(N.s) Cal. Sheet No. 300o

VESSEL EXAMINATION DATA SHEET

Site L IMF#rcY B Preoperational O l.S.I. Date Il- / 7- #3

Examiner T. NooM Level 3r Recorder #.MAV Level _ r

Weld Seam ID No. /v/A Beam Angle O' 45' 60' #

Procedure No. L tiv - 07- r Revision .2.

Scan Sensitivity 60 elS. Evaluation Sensitivity FV dB.

Couplant G L P e ERno E Component Temperature '70'F

D e v. D w. Ow n w. cw
L % W3 WF1 W WF2 W2 e^i ""r i ei eF MT Continuous CW or CCWm F2 2DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

9.0 100 2.h 3. 0 3.4 3.9 4.J I.3 1. 4 f. 9 2.I 2.3o,g
(,.0 ICO 2.t 'J . I 3. 4 3.9 4. 2 14 I. G l.9 t . 3. 2.3

7.5 160 Il I. (, G.J 6. 7 '?.1 3.1 3.3 3.5" 3.3 4. of-m
N') NT $9 Ioc C.5 C% t, . 3 L. *1 L.1 3.I 23 3. C 3. t u.o

f.o iso * N/A r.1 9. 4 10.4 v/A N/A 4. t 43 5~ 2 iv/A37
Ct Ico N/A 9.4 9. 4 19.3 N/A HjA 4.9 f. t f. 8 y/A

I

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD ( TO WELD q

L W, NOZZLE WELD REFERENCE SYSTEM3
.

ff'),;C
'

-

.f(.
*I : R Rg R R4 Rg. . ,.,

| . .
, ., .: R R<- ?

s

.d,i f
O' -7.

:!)p.9 s ECg-

kf \
'

| . , : p

L . , "mA w**'

.

h fhN
' * '$ + [.j 90*

'

=
:...

- WELD (,w, w, w, L L L "

| W. L.

Reviewed by: W Level
'

GENERAL $ ELECTRIC
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Attachment #6

Exam Sheet No. 3001 2. o f 1.

Cal. Sheet No. 3sOO
/3
V VESSEL EXAMINATION DATA SHEET

Site LIMrpiex s Preoperational O l.S.I. Date // - / 7 - # 3

Examiner T Moo EE Level .ZI Recorder 8. M4 V Level I

Weld Seam ID No. N/A Beam Angle O' 45' 60' x

Procedure No. L /N - ur .r Revision 2.

Scan Sensitivity t. o .ls. Evaluation Sensitivity f4 da

Couplant GLPcER/ME Component Temperature 76 8 F

D t V. b t V. bid D I V. DIV

/L
% W1 Wp1 W WF2 W2 I/I "I iAI d'F2 I#I Continuous CW or CCWm i ti 2

DAC 204 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

L0 100 N/A l I.G 13.4 13.9 N/A IV/A b.1 1.) 7. 4 N/A%T
1.0 Ieo N/A i 1. G I24 0.o N/A N/A b.! 1. 2 7. .f N/A

l.G 20 W/A N/A'la.ta N/A N/A NO N/A 1.1. N/A N/A 0.3"G N6T+ fl.V " l.t"h
, rm

L.3 2o N/A N/A I2.8 N/A N/A N/A v/A 1. I r/A w/A t .2 Trwrn (r.o*1.1)
*

I

Reference System

| REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)

|
TO WELD q TO WELD q

L. W. NOZZLE WELD REFERENCE SYSTEM

.i 0

. ] ., ?!ff.:. R R Rg R4 Re.:
; .' g

R R
. |, .: e'-

J :.:. [*$ O' -

k,

"
I 8$i .*

':9.
tL . g w*W ax 'i $ *w"

e '
g

.5. ||Q R w, _
|V

. g
:: .t. .

', - - 300
! .e .

-

W I L L L
' '

bWELD (
,

e aanx t

Reviewed by: W Level

GENERAL $ ELECTRIC
.
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1.150
Attachment #6

,

|

VESSEL UT CALIBRATION DATA SHEET l

Calibration Sheet No. 3 O/B

Site Is' fEf/ EPreoperational DI.S.I.A
Procedure No. L%f. //*T. E R ev. 2 Calib. Block No. /b8'8.36*/7

Date // /r- Ak Couplant 64Y(ff/A/f Cal.Std. Temp. 78# [*T 3 B 9 ) oF

Examiner T A1eo#E ASNT Level T
Recorder _/ . AfA Y ASNT Level J

Equipment Data: Instrument Model No. // S/ * I8 Shoe No. SC* V
instrument Serial No. 2//dD9 Cable No. C*3
Transducer Size . 8*1 /. D * Frequency 't. 26 MHz

Transducer Serial No. 768326 IlW 2 Beam Angle [pO O

DAC Curve: Range 0-50 0-100 Other B

instrument Settings:

\ Start Finish

( Attenuation W NA
Sweep g.fg/ 8.f4/

O. eox x Dela, e.3, 41,
50 % Scanning Gain fg f 2,

\40 y Evaluating Gain gg, g4
~

\ \ Filter Position gjy //g

h X, b Rep Rate g g,
20

% Damping yp g
10 q - Reject' g gg. o

0 a a e n #

| 0 1 2 3 4 5~ 6 8 '9 10

b db Change for bX0 1 2 3 4 5

Hole Depth Gain Max. *w" MP

F[H Initial Calibration Time Oil /6| .*T'' inches 91X Amp. Inch inch

g 80 3V /. F Sb# Calibration Checks:IX1/4

( Last
1/2 1X SD 60 35 Sb# Tim' V*lue Data Sheet

//Do /DDff
S.25 2D g.y S;2. SbH .|/30p too% 30/93/4 '*

Etch 70 j //.5 70'* "''

Final Chedc: #Mco#E /300

e

GENERAL $ ELECTRIC
_ - --
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Attachment #6

Angle Beam Spread @ 1X 45' or 60*1

0 '+
Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D AC 20% DAC 10% D AC

D er O '' D or D o.' D erW W W W W W D or D org
MP MP MP MP MP up MP

1/4T
2.y 1.2 z.6 I4 29 Ib 3.4 |8 4.0 22 Vz 2s 4.y 25

1/2T

WA WA S2 3I 51 33 b0 36 b8 39 7l Tl WA NA

WA WA WA WA 0I 4' S S'Y 52 09 S3 W4 WA WA WA

Amplitude Linearity Check Control Linearity

100%FSH EO % FSH 50%FSH 26 % FSH 80%FSH -6db / (32-48)

80% " -12db b (16-24)40% " 2090% ~ MA ""

/5 8680% " 30% " - 40% " + 6db (64-96)"

70% ~ MA 20% " /8 " 20% " +12db (64 - 96)"

60% " h/A "

Equipment Data REMARKS
For Linearity Checks

Code Block T 70 CAliBRATEb 2 0 ~ Af r W t. M T M ."

Transducer Data:

J08325Serisf No.

O'Beam Angle

Size S*X l 8 2 2SM NLFren

b3Shoe No III* Y Cable No

1 Check Made By:

%eoff

Reviewed by: Levet

| e

|

1
_ -_ _ .'
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1.150

gtgchment#6
Exam Sheet No. 30/9
Cal. Sheet No. 30/B

VESSEL EXAMINATION DATA SHEET

Site b'Arrf/cM 3 Preoperational O l.S.I. Date //-/8*83
Examiner T/hoofE Level "TT Recorder 8./#4 Y Level I
Weld Seam ID No. At/A Beam Angle O' 45' 60' X
Procedure No. />A4. U% f Revision '2-

Scan Sensitivity 8288 Evaluation Sensitivity E6/8
Couplant blYCER/NE Component Temperature 76 'F

L % W9 WFi W WF2 W2 MPj MPFt MP MPF2 2 Continuous CW or CCWMPm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. ' if

R (Max) DAC DAC DAC DAC DAC DAC CAC DAC DAC DAC T or P Applicable

%T 65 foof 2.4 2.6 3./ 37 4.0 /.5 /4 Ag 2.o 2.2 <

7.9 too% 27 3.o 3.3 4./ Y.4 /.5 /.4 /.g z.z 2.Y

L3 100 %57 63 L.6 7.2 77 34 3.1 31 4.t VV' jy
Bo loo % S f 53 6.7 7.2 78 33 36 %o %2 t/. 6

O
60 100 % WA 81 1. 2 10 3 WA Wa S./ S.V LO WA

7.6 foo9I wA 8i B.3 89 WA WA S.O S.2 S.t/ wp

Reference System

REFLLCTOR PAR ALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (
L, w, NOZZLE WELD REFERENCE SYSTEM

&'

-

Y;f'}:. R, Rg Rs Re Rs
2.i R Rs,.,

3. p. hh O* -

&'
w,

.

ph -
.

t .

I W I
fj|1. ':. ::

MAXL g
e u w*'

~@[
--

|:*.: f.- + [j-90'= =
.

.-- WELD (L L L "
w, w,, w,g w. L.

Reviewed by: M Level

GENERAL $ ELECTRIC
. . _ j . _ . . .._ _ -. _. . . . . . .

1
. _ ,
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1.150
,

, A p p ment #6 1

Exam Sheet No. 30/9
Cal. Sheet No. EC/R

VESSEL EXAMINATION DATA SHEET

Site // NEE'(I N Preoperational D l.S.I. Date // /S'83
Examiner T MooAC Level .2C Recorder f.#fMV Level I

Weld Seam ID No. AVA Beam Angle O' 45' 60' X
Procedure No. /.Jm- # ~[ S Revision 2.

Scan Sensitivity d2M8 Evaluation Sensitivity SS/8

Couplant 6 L Vt"E2*/N E Component Temperature 78 *F

L % Wi WF1 W WF2 W2 MPj MPp1 MP MP MP2 Continuous CW or CCWm F2DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

. 10 l%% WA |1. 7 123 12 7 wg wn 10 7. y 7.6 N/A
15I00 % wA //.7. 121 126 WA NA 10 7.V 4,6 Wh

" ''* ''' ''* * ~ '~ 5#~ ' ' ' *
~

O
IS 2%st I23 14 Wu t.at& .W

l
|

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD q TO WELD (
L, w, NOZZLE WELD REFERENCE SYSTEM

I#
. R Ra RgR4 Ra.

!q[:, R, R
.

.; a s$ o* -

! .f kN, ,

fIf.L "

L .c .

, max ,w,wg , .7

g )' * -

+ '[j 90*. -

.,

w, W w, L L L "" -WELD (,
w, L.

Reviewed by: b '

Level

| GENERAL $ ELECTRIC
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. c2o/y
n

Site LemaAieM uvi7 -E [Edreoperational Ol.S.I.

Procedure No. _L s m - up" .s- R ev. 2. Calib. Block No. /4 0 - f 3 C. - / 7
Date // .7- P 7 Couptantt.w c e di u s Cat. Std. Temp. 74 F

'

Examiner E. AoaKE ASNT Level _ f"7

Recorder <- DA/d Ar#onv7 ASNT Level I
_

Equipment Data: Instrumens Model No. So as e, Alg-f Shoe No. S S l'- 1
Instrument Serial No. n 9Ai AE Cable No. d~2
Transducer Size ,[ y 1.a# Frequency 2 o 4~ MHz

Transducer Serial No. To f 3 2 /. IlW 2 Beam Angle do O

DAC Curve: Range 0-5 0 0-100 Other[

instrument Settings:
90

""80
\ Attenuation A>/A N)pw

Sweep g.72 o. JA
60 9,,, , , g4 , , , ,
50 Scanning Gain @ g

40 'je Evaluating Gain yy y
Filter Position y, g,30 K y Rep Rate g g
DampingM --- 4

10 wy Reject
o ff off

0
0 1 '' 2 3 "4 5P 6 7" 8 9 10

0 1 2 3 4 5 [ db Change for M X
|

I "Hole Depth Gain Max. 'W" MP or
@ 1X Amp. Inch inch FBH Initial Calibration Time /Voo

,,T'' inches

ypo *, 3.[ f. 7 goy Calibratim Checks:f.pf 1XI/4 /
Last,,

IN 7dh [.3 3.[ f'p# Time Value Data Sheetg,f
| 17 9t~ fos % ko is -,

g"'

3/4 1X yfg 9, f fg gpg

Yg fg %htch
N/A1x

Final Check:
,

GENERAL $ ELECTRIC

. - - . . . . . .-- -
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45* #4 or 60' VAngle Beam Spread @ 1X

2 C I Lf

/~)
Traifing Ray Leading Ray

v

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC
D or

D or D or D or D or D or D or wW W w w w W
MP MP MP MP MP Mp MP

1/47
A.Q l.2 f.f /.1 st.1 f. y J. t 3. L Y. o 2.0 ft 2./ Vf 2.3

1/2T
4. 9 2.9 Co 1. 0 C% 3.3 C.V 1. 4 ?. 9 y. y 13 yr H V. 4

3/dT
9.S Y& ?.4 Y '? 9.1 Y7 4.& CD 1.! 6. f II. / t. V 12. 0 7.z

Amplitude Linearity Check Control Linearity

0
[0 % FSH 50%FSH 2[ % FSH 80%FSH -6db 132-48)100%FSH

I 8 (16-24)40% " 20W 80% ~ -12db"
**W%"

IO (64-96)II 40% " + 6db"

80% " 30% ""

9 I (64-96)/D(^T 70% " 70% " 20% " +12db""

U
Jo ..soy ..

Equipment Data REMARKS
For Linearity Checks

7,, .

Code Block T

Transducer Data:

TO R 3 3 leSeria\ No.

bdBeam Angie

Size . I *Y /.8 1.2 f
u

Fren

0~%A0 E ' I CabTe No
| Shoe No

.

Check Made By:

LevelReviewed by:

#
.
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1.150

54u/ / e/.3 Attachment #6

Exam Sheet No. 20/f
Cal. Sheet No. So/V

VESSEL EXAMINATION DATA SHEET !

|
Site UMERICK U NIT I EfPreoperational D l.S.I. Date it - 3 - 83

|
Examiner 8. house Level E Recorder itaiGittPe=T Level I.

Weld Seam ID No. _ Beam Angie O' 45' 60' x

Procedure No. LIM - uT 5 _ Revision 2

Scan Sensitivity 40 dB Evaluation Sensitivity 34 dB

Couplant CLYCERINE Component Temperature G8 *F

L % W, Wp1 W WF2 W2 MP1 MPp1 MP MPF2 2 Continuous CW or CCWMPm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC TorP Applicable

'47 14 50% 2.9 * 3.4 ' 4.2* t.8 a.9 2.3
2d 507. 2.9" 3.5' 4.l* 1.7 t.9 2.3

$7 2.o* 7 5*/. 5.G* 4,o* G.4* 7.o- 7,1* 3.3 3.5 3.1 4.0 4.3
(mU)

'

1.0" 75% 5.1* G.o* 6.5" l.0' 1.9' 3.3 3.6 3.8 4.0 4.5!

1

I

i
%f 2.2' 15% 8.C 9.1 " 9.4" 9.7 " 10.5' 5.2 5.5 5.G 5.7 G.i

15 75% &7" 9.3' 9.6 to.t' io.5" E3 5.6 5.7 5.9 6.1
|

|
|

Reference System

| REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
1 TO WELD q TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM

' . . .| R, Rs Rs Rs Re
:: 2.; 'i i R, R,; .'

.

.t n $$ o *---

'\ g

L Wan '. ,w*
,

g h f?
' * -

k$ + }} 90'w, w w, L L L ""
WELD (,

w, L.

Reviewed by: W Level

GENERAL $ ELECTRIC
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1.150
Attachment i/6s/u/2./3

Exam Sheet No. 10/5'
Cal. Sheet No. 2 o/V

VESSEL EXAMINATION DATA SHEET

Site LeME RICK U N IT i tiTPreoperational O l.S.I. Date I!3-83

Examiner B. house Level 2r Recorder snamme.wr Level T.

Weld Seam ID No. Beam Angle O' 45' 60 m

Procedure No. LeM ut 5 Revision 2

Scan Sensitivity 40 d8 Evaluation Sensitivity 34 dB

Couplant CrLY CE RINE Component Temperature GB 'F

L % Wi WF1 W WF2 W2 MPj MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

IT 14 c)S7. 12.1" i34 83.3' i38 is.9' 5.2 5.5 56 5.7 6. i

78 907. it.l* 12.5* 85.i' 13.B* e6.o 7.3 7.5 7.8 8.1 9.1
*

O'

v
;

(
_

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

| L, w, NOZZLE WELD REFERENCE SYSTEM

' {f,.( R Rg Rs R4 Ra
!

'

|
R R.- e

:h'h<
.

- .I
%j

o* - , -

1. '/; =::.- s.

h|- (h Q1

| :.n. R1 '

\
n

,. ). ., w'o ..
I-

.

P I ? $:?

0|h
," A" W*w*

o

L d

!.h:
e p

!jhk :f.| L * + [ 90'= =

'f' g
L L L h -WELD (,,, w , w,

w, L.

Reviewed by: MN Level

GENERAL $ ELECTRIC
-- -
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Attachment #6

sAct/ 3*|3
Exam Sheet No. 2D/f

f Cal. Sheet No. 2 0 l'l
v

VESSEL EXAMINATION DATA SHEET

Site //usAzl E Preoperational O l.S.I. Date // - 3 93

Examiner # //..,2r Level & Recorder S. z24,pJLevel %
Weld Seam ID No. /40 - 95 c - / 7 Beam Ang!e O' /$ 45' M 60' I
Procedure No. Lw kT-f Revision 1

Scan Sensitivity V6 /4 Evaluation Sensitivity 3Y /4
Couplant /l/7 CE/fM/E Component Temperature W 48*F

'

L % W MP2 Continuous CW or CCW
20k

Wp1 W Wp2 W2 mpg MPF1 MP MPF2m
50% Max 50% 20% 20% 50% Max 50% 20% or spot, ifDAC

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

L9' lo7, ||1" 7| xJ,J yokt

n
V 2M /o7, /2.1 7,4 Aos vo,44

,

Reference System

REFLECTOR PARALLEL (P) R EFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (
L. W. NOZZLE WELD REFERENCE SYSTEM

N h. R R Rs R4 Rs
3. ', ?;]*.} R, R

$h o* ~ - *; p.

H ::s EQ-

h k$ kN
'

,",

L
. W, :' :l,
- o e e, y

L - I, i I
,

h, ,},',2aiAx W Wg
* - -

.) $ -t- j' j-90'* -

W, W W,
' , ""L L L -WELD (,

W, L.

Reviewed by: M Level

GENERAL h ELECTRIC
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. //)d C/p.

IV)
Site 2/NCI /l# I I reoperational Ol.S.I.

j
Procedure No. E4 IIT- G Rev. EEV 2 Calib. Block No. /AO-23C-/9 '

Date //-/-P.3 Couprant 6LycrPrwr Cai.Std. Temp. 9/ " oF

Examiner M //EA'B P f/ ASNT Level I
Recorder _1 CONNEP ASNT Level I

Equipment Data: Instrument Model No. SON 1C MXI" Shoe No. RSI 3
Instrument Serial No. OFe212 E Cable No. C-T
Transducer Size .II/O" Frequency 2,23 MHz

#
Transducer Serial No. _7~O S 3 2 8 IlW 2 Beam Angle 4'5

DAC Curve: Range 0-5 0-100 OtherO

Instrument Settings:

'' "80 '

N Attenuation j)/f}} jff/4~

\, S*** P $.70 X70,
60

Deiay a,qQ 2 qq"

( 50 Scanning Gain 37dA 37dh
40 )(% Evaluating Gain g p/g

%. Filter Position g| g/
Rep Rate 3g 3g

5)(% Damping g,.g gjgg%
10 Reject ggg ggg
0

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 db Change for X

"Hole Depth Gain Max. 'W' MP
91X Amp. Inch inch FBH Initial Calibration Time I}OO,,T'' inches

g''1/4 IX gg j,g " g,Q gg Calibration Checks:

Lastj,9g 75 7o /M " #. O SD# 7'** V' '"' '" S"'''
v2 n

1A.00 hT)%
I* 2.l,W bQYo 0 '1" b.0 S'DN /380 /00 % /0/ 0

#

| Esch8.g' gg g rr- g4 2ix

| Final Check: /M@

GENERAL $ ELECTRIC .

. . -- - -
_ _ _
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Attachmnnt eA

Angle Beam spread @ 1X 45' or 60*
c

Icc /
.

( ,),

U Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D AC 20% DAC 10% D AC

D orD or D er D or D or O *' D er WW w W w W W
WP MP MP MP MP up MP

' ' ' '
.b" l. b .Y I.1 .2" l. 2 1. 0 " ,2.0 //" 2.I I. 2" 9.R /3^ 13

~

At/A Mb I.5 " 3.6 I.!? " 3h I.9 " 4' d 3.1" 9/ 2. 6 44 441/2T

***
ut/A N/A 3A" 5.4 2.6" 5.6 2.9" 6.0 3.4" b.7 2h ti.i sh MA/

Amplitude Linearity Check Control Linearity

50%rss M . % rsH50 % rss 80%rss -sdb WO ia2-4s>100%FsH

80% " -12db 10 <16-24)40% " MO90% " M8 "a

40% " + 6db 8 0 (64-96)/b "
80% " 30% ""

20% " +'2db Ed (64-96)//$b "20% ""70% "

A0 a60% "

'

Equipment Data REMARKS
For Linearity Checks

ICode Block T .

'

Transducer Data:

I000Eserial No.

k
^

.

Beam Angle

20 FreahSite -

shoe No Cable No

Check Made By:

A1 }|

LevelReviewed by:

,
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1.150
Attachment #6SNT:loF3 ,

Exam Sheet No. /d/C |

m Cal. Sheet No. /B09 i

( ')'

VESSEL EXAMINATION DATA SHEET'-

Site LIMERECH /JM/T E o Preoperational o I.S.l. Date ||-|-83
8.[[JOMII Level I Recorder JCOhi/EAlevel IExaminer

Weld Seam ID No. Beam Angle O' 45' / _60'
Procedure No. l>M UI-5 Revision [[M 2
Scan Sensitivity 47db Evaluation Sensitivity 3 /dd')

Couplant 61VCERIhE component Temperature #2/ 'F

MP2 Contiriuous CW or CCWL % Wy WF1 W WF2 W2 MPj MPF1 MP MPF2m
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

L-I u" 1. 3'' C4 M
LM4 2.$ To + |1R" 2.2" 33" 45 " 49" 'l 6 V3 7.3 9.'l 9.5
L-R. 2.3" 3.I" ' 1// M

,- ,. ..

( L-/ 6.R 6.9 AA F.R
L+1M 9) Y+ 3.0" 2. I" R6' 4M" 45" 9,5 9.b t3 4A q4

44 K l" T.0" T. 2 7.1

Reference System

REFLECTOR PAR ALLEL (P) R EF LECTOR TR ANSVERSE (T)
TO WELD (TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM

*:) }N' . .
R R R R. Reig

* R, Ri* ,

$$ D* -
'

:.n

i}k
h,! 3 k

' ') \:
,

$. i g Ww
'L -

, WAR ,, g g
" w

L 4 q

L t - - [ !I. O _ oI

w w w L L L | WELD (
w, L.

M LevelReviewed by:

GENERAL h ELECTRIC
- -
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Attachment #6

SHr.A0I'3
Exam Sheet No. /d/dq
Cal. Sheet No. /809I

VESSEL EXAMINATION DATA SHEET I

Site 2/MI#ff// /h/7~f #Preoperational O l.S.I. Date H-/ P3

Examiner 8. M#MPV/ LevelI Recorder Z CCMl4/EM Level I
Weld Seam ID No. _ Beam Angle O' 45' V 60'

Procedure No. /s'M /l T - 8 Revision MEM 1
Scan Sensitivity $7 MS Evaluation Sensitivity 3/c/b
Couplant 64VCEffNE component Temperature @/db 'F

L % Wi Wp1 W WF2 W2 MPj MPp1 MP MPF2 MP2 Cont nuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

j _f /550 5 .E" 10" 1.9" /. 9 2.1 2.3
Y /5 Sfo . 57 " /. 0" I. 9 ' J. 9 LI 2.S

FC GoMb" 19" 1.I " 3.8 40 43gy
N So% I. L " I. 9" 10.AR 40 CL_ _

j. is 90 % DYZ L" 2.1" 2A" 3.I " 5.4 59 b.0 L8 L&
-

f.V 90 %2.V2.6" 2.9 " 9A" LI" K_.4 5.9 A. 0 L.3 b.h4

|

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD q TO WELD (
L, W, NOZZLE WELD REFERENCE SYSTEM

~:| '. $ h. Rg Rg RsRs Rs
:: :., ?;{,. R. R

,
j$ o* -'

- -

'

O.$''
"*

.:}.I
- wL 8q ,. o 6,l ,w*,"

L c' | W ax

'k. :f;
- i5N|y

'e g

h b' *
-

-t- (j 90**.L L L - "w, w, w, - WELD (
w, L.

| Reviewed by: N Level

GENERAL $ ELECTRIC_
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Attachment #6

s#n 3ers
Exam Sheet No. /0/0,

) Cal. Sheet No. /009

VESSEL EXAMINATION DATA SHEET

Site />'4fE#fC# 04/II t&freoperational O l.S.I. Date //-/ -29
Examiner M //Evo#Vf Level I Recorder T/~o#AIE# Level I

Weld Seam ID No. Beam Angle O' 45' / 60'

Procedure No. 2N/ /)N b Revision MEl/ 2
Scan Sensitivity .N c/b Evaluation Sensitivity $ / tYh

#
Couplant 61 VCEPf#E component Temperature D/ 'F

.

L % Wj Wpi W WF2 W2 MP1 MPpi MP MPF2 MP2 Continuous CW or CCWm
- DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

||f d 50% .9" /.0'' /D" /9 D.I 2.8
15En% .2" /0" /.1'' /.9 2.I 2A

-_

<N{-T /.C50% |b" /.9" 2.J " 18 tl0 4.3

f' is 50 % / A'' /. 9 " 2.0" 3.8 1/.o 4t. L

pf /590 % 2A" 2. /, 2.9 " 2.9 " 11" 5. 9 5.9 6.0 6.3 6.6
"

f.V 10 % QA a.G" 2.Y 29" L|" 6.4 5.9 f.o f.3 L. dd

Reference System

REFLECTOR PAR ALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD TO WELDq g

L. W. NOZZLE WELD REFERENCE SYSTEM

~.:hh.
[l(- ?. R: Ra R R Re

1:1 3.; .i R, R

'in |$ o*
.

h,$ h. (; N(
u % ,

$ *ma ,wW*"
L "

b *- Ne ' + n oo-
w, w,,, w, L t t t wao (

W, L.

Reviewed by: k Level

GENER AL $ ELECTRIC
._ - - - -- - -- ..
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1.150

.
Attachment #6

VESSEL UT CALIBRATION DATA SH5ET-

[v
Calibration Sheet No. _2 $ 0 /|

Site 11a s 4/td L./ I EIPreoperational OI.S.I.

Procedure No.1:e k 7~- 5' Rev. 2 Catib. Block No. 1l 0 ff3 C - / ~)
Date 3/ oc/ K3 Couplant ortso''E Cat. Std. Temp. 40 * OF

Examiner # h .a ASNT Level 5
Recorder 7 2.-see ASNT Level I

Equipment Data: Instrument Model No. // /3 />.sz 32 Shoe No. 55% - 9
Instrument Serial No. 'A/ / C0 Cable No.

Transducer Size ,6~r /o~ Frequency 2. 2 I MHz

Transducer Serial No. ~IO f 3 2 4 IlW 2 Beam Angle VI
7~hatno neto 4 "T*- 31l7

Range 0-50 0-10[OtherODAC Curve:
'

w instrument Settings:,

Start Finish

\ Attenuation g/A M!A
fJ Sweep [Vf . V 9''60 -

Delay /'. JY 4.3y
50 Scanning Gain 3M Jg,/f% s

40 Evaluating Gain 3gjj gnj}
h Filter Position j/; //-,

Rep Rate 3g 3g20 w% hr Damping
~

5k d,s ns
10 -g Reject ,ff g[
0

0 1 2 3 4 5 6 7 8 9 10 [0 1 2 3 4 5 U db Change br - X

"| Hole Depth Gain Max. 'W" MP r
.,T" inches 91X Amp. inch inch FBH initial Calibration Time /0.'d o

i

g" g g. g g '' ggg Calibration Checks:
1/4 1X

. Last
1/2 aj,72, g g.g j,9 - y, g* gog Time vaiue Data Sheet

3g 7 g* g g" foy3/4 7,g' 1X

Etch 3.s' frof 3,7' 7.( "''
'

| '*p I iss o o,z 2 o, 9

Final Check:

GENERAL $ ELECTRIC
- -

. -
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Angle Beam Spread @ 1X 45* X or 60*

2006
,

/ \

V Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D AC 20% DAC 10% D AC

O or D or D or D or D or D or
W w w w W W D or w

MP MP MP MP MP up MP

1/4T
4" /.s .6" 18 .g~ 19 fo 2.0 D' 2. 2 1. 3 2.3 k' 2. C'

~^

j. 9 ~ 3.I /.4 ~ 3. '? / 7' 39 / 9 '' @ 25 'if 2.i 't ? 2| 'i'8
' ' ' '

2. 3 " gy g.g 5C 2.9 G 3$ 6'e 3. 5 gy ,y,( gg ,;p' gj^ ~' * * '

/ / / /

Amplitude Linearity Check Control Linearity

50%FSH M % FSH 80%FSH -6db YO (32-48)100%FSH 80 % FSH

90% " 40% " 20 80% ~ -12db 2O (16-24)" "

N (64-96)80% " 30% " 40% " + 6db""

7d' (64 - 96)/0<] 70% " 20% "
'

20% " +12db""

e,v

, . . .39_ ..

I

Equipment Data REMARKS
For Linearity Checks

|

35 U F1 * **" * * m" 4* kad A -e eso la /.= f%"

| Code 8|cck T
of 4 /re gJ. ru sas~en.. A /.4a d, stor

Transducer Data:

608326Serial No.

Beam Angle

*b 20 Freq 2 II/II'ZSire

Shoe No M~ 9 Cable No (* 1 M

Check Made B

LevelReviewed by:

.
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1.150
Attachment #6jj

Exam Sheet No. 2.00 7
Cal. Sheet No. 2006q

k)" VESSEL EXAMINATION DATA SHEET

Site Linenct us./1 erpreoperational o l.S.I. Date 31 oc1' v3

Level Jf- Recorder 6 GWd Level "CExaminer R.//s.se -

Weld Seam ID No. A/A Beam Angle O' 45' M 60'

Procedure No. Liu ur < Revision L

Scan Sensitivity 3d // Evaluation Sensitivity 30 old
#

Couplant 6 / ye r s ,*ss Component Temperature IO p" *F

Thum as/or T-319
(n/ J.5' Y ric o/ bls4

L % Wj. Wp g W WF2 W2 MP3 MPp t MP MPF2 MP2 Continuous CW or CCW
_ m

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

f6 l$ $0% .$" |0" }.1' 2.0 2.| 1.4
I.I 502 .s* 1. o' 12* 20 11 til

y 13 97- }.C 1. r ' 2.B 2.9 to Mf
n

] .1 $?* }.1' ). ff' 22' 3.4 40 4$\

2.3 U)7, ?2.2* 2.5 * 2.s ' 3. l * 3 v' St' 57' l.a 43 C. Y

n toz u" 2.r 2.r ' 11- 2.3' si' co i.o c .+? i.1
*

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T) *

TO WELD q TO WELD (
L, w, NOZZLE WELD REFERENCE SYSTEM

'J{: : h. &. R R
. ..
| . 2 Rs R4 Re

D* - ~
.

N!$ji'_
08.$

%N
00 8 k ""

"i L id V-- |.jL w., , 888 Wy., .? wL y .- o

I,*( j ,$ .[ t' . 90':.: 8L = = 4
L L L Y- '

bWELD ($ w, w, w,
''

w, L.

Reviewed by: W Level

GENERAL $ ELECTRIC
-
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1.150
Attachment #6j

Exam Sheet No. '2007
/^' Cal. Sheet No. 1 00(,(

VESSEL EXAMINATION DATA SHEET

Site linna4 /4,V 'Z' (dreoperational D 1.S.I. Date 3/ oce F3

Examiner // A4,a Level TI' Recorder J. c,ue4 Level %

Weld Seam ID No. /V4 Beam Angle O' 45' / 60*

Procedure No. h, U- f Revision . 2.

Scan Sensitivity 34 d4 Evaluation Sensitisity 80c/l

Couplant 64 fcE# WE Component Temperature [d 0F

L % Wi W) W WF2 Wp MP3 MPp1 MP MPF2 2 Continuous CW or CCWMPF m
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

NT |d 9% 9" W l.2 " 20 2. / l9
2d 502 .T' /o" / 2* /9 2. / L3

I.d 50 % ). 7 * M' 12' 3.'7 4./ 9'r
T

tf 103 1. 7' 20' 2.1 3.9 4/ 'Mr

3f7 // 407, 2.y " 2.7' 29' 3. / * 3f C7 f.o C./ t.f 4. 9

25 462 2.i 2.f 1.i 12' si S7 sq 4./ d.f c. f'
_

.

.-

Reference System

REFLECTOR PA F ALLEL (P) REFLECTOR TR ANSVERSE (T)t
TO WELD TO WELDq (
L, -

W. NOZZLE WELD REFERENCE SYSTEM
..; ... G

. [| |.,. RR6> :: R Ra R3'; f. i
R Rh I., : e

'

Ia O' ~
.

.

- Q
$ ' )

,'

*'
it c ....

' ,*
- -

3 + '[3 90'g .
-

-

c
t t t t -wao 9.

,

w, w w,
w, L.

Reviewed by: #" Level

GENERAL $ ELECTRIC
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Attachment #6

Exam Sheet No. 2 00?
/ Cal. Sheet No. 200/,t

v
VESSEL EXAMINATION DATA SHEET

Site Lins u d uJE E(Preoperational D I.S.I. Date 3/ Ocr 73
Examiner A //n u Level .ZZ' Recorder 6 As,e Level %

/AA Beam Angle O' 45' # 60'Weld Seam ID No.

Procedure No. 4% N T- f Revision 2.

Scan Sensitivity 34 44 Evaluation Sensitivity Jo d/

Couplant 44rerndr Component Temperature 40 *F

], ( ?
L % W3 WF1 W WF2 W2 MP3 MPF1 MP MPF2 MP2 Continuous CW or CCWm

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

J[ $. 9 d. 9 f. / V. / 1. /
"J no 7t 2. t ' 3.) * 3.4 ~ M y* M y' '23 7. .{ VI T1 9Y sk/A ',h]

*

lL T./ f'D ' S'l V./ 9;f

r'')
G ' A-/ l./ ).1 f.9 9'Y Vy

*' *

t irm ti 3. 0 * 3. 2 39' W.i M r* 7C 77 fy 93 T4 has ML4
A 2. 3. 2 7. / RY M MY

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD q TO WELD q

L, w, NOZZLE WELD REFERENCE SYSTEM
; .-G

fkl.:. R R Rg 3 R. Re
., ,

.

.. R R*
g..

u : .:,
'

p. $. }$ 0* ~

. U R'

t L a . *' : $ ') . .
-

!
''h.k k.' $ 4 [ j 90'L * =

;

L L L *E " -WELD (,w, w, w,
I

w, L.

"Reviewed by: Level

GENER AL $ ELECTRIC
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1.150
Attachment #6

SNT '/ */$
Exam Sheet No. 2.00 7
Cal. Sheet No. 200f-

VESSEL EXAMINATION DATA SHEET

Site I, wet /- us,/ 1' Eff'reoperational D I.S.I. Date "f/ do/ h

Examiner //. //,,ac Level 5 Recorder 5'C.wu Level J

Weld Seam ID No. A/4 Beam Angle O' 45' V 60'

Procedure No. //~ b 7' 5"' Revision 'l

Scan Sensitivity .74 // Evaluation S'ensitivity Ed /4

Couplant c/re m ar Component Temperature to 'F

'
L % Wj_ Wp g W Wp2 W2 MP1 MPp g MP MPF2 MP2 Continuous CW or CCWm

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

4-/ if. 7' /./ R2 P7 R2
" ' '

I n4r 7f 2. V" 3f 3. 9 ' W W 23 7.f 72. T.3 9:r Slad s, re s

4- L 1'. I' S' 0 ' 9.1 t2 V2

V[h . ,

L/ /0 /L tW t. Y (W
Lam 15 "" 1$ 3. :L' 3. i If.E +'./ 9.f 7. 7 TW 9'.3 9'. c 4,as s;,44

s. 2. 32 3, l' t, y 9.9 7.V
~

|

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
'

TO WELD q TO WELD q

L, w, NOZZLE WELD REFERENCE SYSTEM

k). ' . ?;};!
'

R R4 RsRi gR3
| 1 :. R R'

e

T .,. f$ O* -

![k
|h:!'

-' ,6 Q-

b :}d. %"'
.

i gi "-, w
.;.li; , max ' f..: ,w,w| ', y 3"

t , .-
e i; : w,

- 9. :;g[nt L .p. j, goo
-|j'j~g,.

- -

|
..

I
"~

L L L -WELD $,w, w, w,
w, L.

Reviewed by: W Level

l GENER AL $ ELECTRIC
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1.150

VESSEL UT CALIBRATION DATA SHEET Attachment #6

Calibration Sheet No. /(~)D3

Site [lffF93Ck IM/7~ 1 5 reoperational O l.S.I.

Procedure No. hat //T.M Rev. [81/ a Calib. Block No. //o - FR c - / 3
Date f() e7 9 -I3 . Couplant G VCEPIFF Cal. Std. Temp. OF

Examiner /if. //EAfB#F/ ASNT Level I
Recorder 3" /hANED ASNT Level 1~

Equipment Data: Instrument Model No. M [C Shoe No. SSI-3
Instrument Serial No. 00890 Cable No. C1
Transducer Size . [Y 1.O'# Frequency 2.25 MHz

Transducer Serial No. .3~O8.'42 9 IlW 2 Beam Angle MI O

DAC Curve: Range 0-5 0-100 OtherO

g
90 instrument Settings:

3

\ Start FinishB0 "

N N Attenuation /f//A jf/[

\ S***P $N $.N,
60 -

(o
Delay /./ 9 /. 49.) 50 Scanning Gain 53dl N6

40 );% Evaluatiro Gain 4/pgf @ gf
b Filter Position //,* g.30

Rep Rate gjf gjf
N %g- p Damping g.ft geg'* * *i *' off an

0
0 1 2 3 4 5 6 7 8 9 10 j
0 1 2 3 4 5 D db Change for X

Hole Depth Gain Max. 'W' MP
,,T" inches 01X Amp. Inch inch FBH initial Calibration Time /000

1/4 gg gg gt/ y $p),f Calibration Checks:
IX

Last
1/2 1Xgejgr pg 7 , g // /[g gg Time Value Data Sheet

1200 /00% /004
h% a .4 '' b.0 SDH2.s('' '*

L L6* goT, 11" 8.1/ " ' "'*

Q Final Check: /Q oob
i

GENERAL $ ELECTRIC ,

1
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1.150
Attachment #6

Angle Beam Spread @ 1X 45 or 60'

SCO b(sw
Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% 0 AC 100% 0AC 50% D AC 20% DAC 10% DAC

W w w w W w D o' D orD er D er D or D or O or W
MP MP MP MP MP up MP

1/4T

1/2T

3/4T

Amplitude Linearity Check Controi Linearity

100%FSH 50 % FSH 50%FSH E % FSH 80%FSH -6db $I (32-48)

80% -i2de 17 ti6-24o0% " 45 40% ~ _20_ ~"

8/ (64-96130% " 1 40% " + 6db"80% " "

rs
70% * M 20% " _/_Q_ 20% " +12db (64 - 96)""

la "60% "

Equipment Data REMARKS
For Linearity Checks

"

A 5 '#Code Block T

W-WASUREMEN7* YEVfEN (AUM h 0f||0lCSTransducer Date:

Serial No. ION Y
43 L"}ffASUffMENTfMEN (goM SnIF of Sock

\ Beam Angte

'|* 0 ' N$$ fpfgMptg7~fg - fffQFrenSite -

Shoe No $$T*A Cable No [*f

Check Made By: $
AA

Reviewed by: Level

.

8

-- - , - - - - - , e,.- - . , , , , - - - - . - - - . . . - - - - , - , _ - . - . - - . . . - - - - - . - . - - - - - . - - . - - ..
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Attachment #6

Exam Sheet No. /o0$
Cal. Sheet No. /OOA

/ T VESSEL EXAMINATION DATA SHEETL)
Site / MEPICK ON/TI 5[Preoperational O l.S.I. Date /0.29- F3
Examiner M. NENDPff Level 7T Recorder _7"Co##E# Level 'E

Weld Seam ID No. Beam Angle O' 45' / 60'

Procedure No. //M U T 5 Revision REV. 2
Scan Sensitivity 83 dh Evaluation Sensitivity 87 db
Couplant GIICERINE Component Temperature d9 *F

L % Wi W) W WF2 W2 MPi MPpi MP MPF2 2 Continuous CW or CCWMPF m
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

LL 1.l" 1.3" 9.4 f.4c

_ LMM 35 '?$+ 3.R" 3%' 3.1" ys" 4.1" 76 9R T. 4 9.4 9. 6 loMG NOTck
iR 9.3' 3.| 7.4 8. 4

~

1 6. 8 bR" 11 1.1
'AX 7d "E+ 3. 0" 3.l" 3.t" 4. 4' 4. 5" 1.5 9.b t.1 9.3 9A EkoPr Ho7tu

5L2 Ll" to' F.2 8. 2

Reference System

REFLECTOR PAR ALLEL (P) R EF LECTOR TR AN.* VERSE (T)
TO WELD ( TO WELD q

L, w, NOZZLE WELD REFERENCE SYSTEM

R Ra R8 R4 R4
::. ; .i R. R.,

j,( ?$ D* ~

$.5 ""'

f.I w
'

$ w. ,, f,]f ,w w*o
t "

( ..
*8 - - j. .)' + [ 30*g

., w, t t t y wad t
C

Reviewed by: M Level

GENER AL $ ELECTRIC
#

. . ..... .. .. . .. . . . . . . - . . . . ... .
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. __2d /d

Site -. L I m C# # c K u m T I* dreoperational DI.S.I.

Procedure No. 8.e m -et T- f_ Rev. _.2 Calib. Block No. 18. o - P 3 c. - I '7
Date //- f- f 3 Couplant G LycIA satt Cal. Std. Temp. 7o (7* w ] oF
Examiner G. Nours ASNT Level IC
Recorder .K. Onne.n 2 /% nrT ASNT Level 5
Equipment Data: Instrument Model No. _go NIC. M k -l* Shoe No. 33r-|

instrument Serial No. dFJlQE Cable No. C *a2
#

Transducer Size . 4* Y 1. d Frequency a . 45* MHz

Transducer Serial No. U*o/ 3 2 M (3 ;D llW 2 Beam Angle ... dO *

R

DAC Curve: Range 0-50 0-10/DtherO

instrument Settings:

\. Start Finishg ,

\ Attenuation A[A N/A

f3 JQ S*"P 2.do SM
]

,,

"
Defay f. 9,7 f.9{

50 ;' Scanning Gain sjp qa
40 \ Evaluating Gain yg yg'

N Filter Position y, g,
Rep Rate y gg

w% Damping
10 " ;

'

Reject
off a ff

0
0 1 (f 3 D 5 0 7 8A 9 10

0 1 2 3 4 5 [ db Change for _ c2 X

50HHole Depth Gain Max. 'w" MP ,,

.'T *' inches 9 IX Amp. Inen inch F8H initial Calibration Time i o *//

@ N #,gg" 90 % f, 7 j.o SON Calibration Checks:

Last

f. 7[ gf2 J.v V. _8 f0N Time Value Data Sheet

19 f f* Jo e */o 90I7

A.f$ Y $/ b.O .< O H

#"
tch 3. qq [d% $.y V */

(8
/ 1

V Final CPeck: KA AII

"I

GENERAL $ ELECTRIC
t
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1.150
__

Attachmpnt f6'

A%b Besm Speted O 1X C5' M cr60*
2ct(c

- Teail.ng Ha f Leading Ray

9 Hole Depth 10% DAC 20% DAC 50% D AC 100% DAC 50% DAC 20% DAC 10% DAC

W w w w W W D or D orO or i Dor D or D or D or g
MP MP MP MP MP MP MP

-1. \

1/AT
'

** .. ,, .. p- or
J.) /. f, /.2 1.7 l. y J.W l. 7 20 2.2 2. 3 D.K 2. 9 2.6 2.9

1in >
'

..

27 3y A.? 3. .c' 3. | 3. 7 1. <t y.1 Yt 'l4 'l2 19 V3 q.9
.. ,. ,.

' - I' . - >wr .. ,.

| 3.2 .S.o 3. 9 .s1/ 1 Y.} Sy r.1 C.o f6 6.6 6.2 72 6. c 7&

Amplitude Linearity Check Control Linearity

__
_

_ _ _ -
_ _

100%FSH .h- % FSR 50%FSH J2(% FSH 80%FSH -6db dh (32-48)

80% " -12db /N (16-24)40% " 2090% " '/[ "~

40% " + 6db M (64-96180% "- 30% " /I" "
-

", 20% " 412db N (64-961I 20% " /d~70% ~
r( ); 60% ~ ]O "

us -

-

Equipment Data REMARKS
For Linearity Checks

e ~

Code Block T 2W
Transducer Dras:

O832 _[eSerial No.

Beam Angle - 8 - L#19r

? M a

Sire *$N 10 FreqSb O.U"
.

O'*I
,

Shoe No J5T- / Cable No
|

Check Made By:

?LJJ
|

Reviewed by: Levet

t

| O .

U
|

|

|
:
!._._.. -

:.
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1.150
Attachment #6

Exam Sheet No. 2611 PA Crf fe ,

Cal. Sheet No. 201/,

VESSEL EXAMINATION DATA SHEET

Site hurAred us,E g5 Preoperational O l.S.I. Date /f - ? " f3
Examiner # A/ouse Level # Recorder s 0=reewd Level I

Weld Seam ID No. /40 - 1r3 C- / 7 Beam Angle O' #/4 45' g/4 60' X

Procedure No. l. -4T-S' Revision 2_

Scan Sensitivity V1 Evaluation Sensitivity 35
Couplant 6/ Y CEA'/#E Component Temperature 78 *F

L % Wi Wp1 W WF2 W2 MP1 MPp1 MP MPF2 MP2 Continuous CW or CCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

L-t 51 207. l. 3' fu f
*

L-t1 4.4 30% 6.1 (>.$ 7. I' 2.3 8.15 %. 8 weer Mora
L- 2. L$ 2n f.3* 7if

fa
*

L-I 1:( 202 4. 2 tI
t. ,, u- no2 s-i c.c 26 7.s tr.1 er ana
2.x l.Y' 2d% /; .f 9/

_

Reference System

REFLECTOR PAR ALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (

j L, w, NOZZLE WELD REFERENCE SYSTEM
,

'$ N. R RgRsR4 Rs
'

.

'| '.j R, R3. l. ,"

D*~~~-

i;'A: ,p i; y
,

.1!
-

5--

; .. : .i ..
?.s' :|| 'i.. .

""'

$ w i. '.3 \\
| L / I #

MAX Ww. . .

'f' L L L
!. f,,' "j[l L a

4 i| -,o.= =

V w, w, w, -WELD 9,''-

w, L.

Reviewed by: W Level

GENERAL $ ELECTRIC
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1.150
Attachment #6

Exam Sheet No. D ol? PA s s S e P .Q.
g Cal. Sheet No. a?.o /t

VESSEL EXAMINATION DATA SHEET

Site & r m as ee k a.viT-r dreoperational O l.S.I. Date H-f-f3
Examiner B. Hours Level K Recorders. 0m aan.., 1.evel #7

Weld Som ID No. Beam Angle O' #/A 45" #M 60' /

Procedure No. Lsm -e#/~ .s' Revision ,7.

Scan Sensitivity 42 Evaluation Sensitivity 84
Couplant G L v e r Aws Component Temperature 7o * *F

,

L % W Wpi W WF2 W2 MPj MPpi ; MP MPF2 MP2 Continuous CW or CCWm
DAC 2 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

Y/f ?$ 7s% M" /. t /./. " 1. 9" 2.$ /. 9 f. 9 2.o 2.3 2.&
"

. - - ..11 7os, I.y /.4 f. 7 2.1 2.2 /. 9 1. 9 a.o D.a DA

Y2 2. 1r2 a.f 3./ 2. 3" V/ 4. v" 37 3.9 yo V4 .s . s,

Y/ }.$ (,o % 22' 3. t " 3.| 3.9" 42" 36 3. 9 Y.o VJ' se

gf p. " 9f% y.$ V5 fo" f*d .r:s* r2 .r:7 4.o 4.4 7e

'5 1s *1, V /" Vf re" st" (,. i J'.s t7 d.o 4.9 7. A
"

f

Reference System

REFLECTOR PAR ALLEL (P) R EF LECTOR TRANSVERSE (T)
TO WELD q TO WELD (
L. W, NOZZLE WELD REFERENCE SYSTEM

,

Q,h,h
5 R Rg R R Rsi., .

.: R. R'

,
. , .

j. p. [$ O' ~

iij]9
3 ?3 %s!

:) F. ": 4
'

\,w w*wot ,

({.hpY'tO ' * + y so*= =

#'w, w, w, L L L I^ WELD (V
w, L.

Reviewed by: fA+1 Level

GENERAL $ ELECTRIC
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1.150
Attachment #6,.

,

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. '2018

Site LIMEmic k unit I EfPreoperational DI.S.I.

Procedure No. UM-uT 5 Rev. 1 Calib. Block No. IGO BBC - I"I
Date It B - 8'S Couplant CalycrRiNE Cal. Std. Temp. "10 oF

Examiner B. Hauc,E ASNT Level "II
Recorder S. DAIGREPONT ASNT Level I

Equipment Data: Instrument Model No. sonic MKI - Shoe No. SSI 1

instrument Serial No. o 8 El1 E Cable No. _ C-2
Transducer Size .5'=1.o" Frequency 2.25 MHz

'

Transducer Serial No. JOB 324 IlW-2 Beam Angle (,0

DAC Curve: Range 0-50 0-106 Other O
~

g | Instrument Setting *:
90 s

\ Start Finish

y Attenuation N/A N/A

N Sweep 2.f,0 1/.0

0 60 N Delay 1.92 lAZ
'

N '
Scanning Gain 42dl 42dB50 ,

N40 Evaluating Gain %dB %dBm N -- Filter Position Hi Hg
30 ,',w

N Rep Rate 5K SK--
20 N Damping MIN. MIN.
10 h . Reject opp esp-~ - - . ,

0 1 2 3 # 5 6 7 8 9 10

0 1 2 3 4 5 (a db Change for 2 X

Hole Depth Gain Max. *1N'' MP or
S IX Amp. Inch inch FBH Initial Calibration Time l(*00"T" inches

1

1/4 .86 IX 80% l.l' 2.0" SDH Calibration Checks:
1

! 1/2 f."12 1x "10 7. 3.4" 4.l * SDH Time Value Dat eet

isos ioo% 2em,

i 3/4 2.56 1X (,07, 5.0 4.0, SDH
!

*

3.M IX 7.07. 6.8 6.3 N/A
12

Final Check: fA// W
1.

GENERAL h ELECTRIC
'

|
_
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1.150
A t t a r- h-n n t og * ,

Angle Beam Spread @ 1X 45 or 60* # - -

20/c~

Traihng Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D AC 20% DAC 10% DAC

W W w w W W O or O orD er D or D or D or D or g
MP MP MP MP MP up Mp

..
,, ,, ,

1/4T 1.2 16 1. 3,. 1.7 1.5 1.8 1.7 2.o 2.2 2.6 2.5 2.8 2.6 29

)'

.. , ., ., ,,

1/2T 2.~1,, 3,4 2.8 3.5 3.0 3.4 3.4 4.1 4.0 4,c 4.2 4.9 4.3 5.3
~

~ ~

3/4T 3. B" 41 3.)~ 5.0 4.t " 5/2 5.o" 6.o 5.8 G.7 6.S 7.3 6.-( 7.1

Amplitude Linearity Check Control Linearity

100%FSH SO % FSH 50%FSH 25 % FSH 80%FSH -6db 3C8 (32-481

88 (16-24)45 40% ~ 2c " 30% ~ -12db-90% ..

80% " 30% .. 40% ~ + 6db 80 (64-96115 .."

/~T
( '

35 20% " +12db 94 (64 - 96)\ 70% " 20% " 'O" "

30 ..gag ..

Equipment Data REMARKS
For Linearity Checks

Code Block T 3O

Transducer Data:
N

JO 832GSerial No.

G O'
| Beam Angle

.5"wt.o* p,eq 2,t5 *a| Sire

C*2Shoe No 552 1 Cable No

Check Made By.

//ef)

(q.

Level; Reviewed by:

|
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1.150, .

Attachment #6
Exam Sheet No. To 4 % / ,/4
Cal. Sheet No. 2018

VESSEL EXAMINATION DATA SHEETO Site UMERLCH unit I EfPreoperational O l.S.I. Date it-A 83

Examiner B. House Level Ir Recorder smc.naPOMT Level I

Weld Seam ID No. Beam Angle O' 45' 60' M

Procedure No. LtM. ur M Revision 2

Scan Sensitivity 42 dB Evaluation Sensitivity 34dB
Couplant GLY cE RING Component Temperature ~10 "F

.

|(L % Wj Wpi W WF2 W2 MPj MPpi MP MPF2 2 Continuous CW or CCWMPm,,

DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

E4T l.o' 65'/. 13' l. 5" 1. B~ I.9" 2.t " 8.8 2.0 2.1 2.3 25
26 45% 1.4" i. 5' i,7' l .*)" 2.l" i.8 2.0 2.1 2.4 2.5

h I.1' (,o% 2.1* 28 3.2" 3.G" 3.9' 5.5 5.(e 4.o 4s2 4.5
~

7.t* 55% 2.9* 3.2 3.3' 3.6 4.0' 3.G 3.9 4.o 4.1 4.7

(
'#

$r 18 80% 4.0" 4.4 6.I' 5/ 5.9 5.1 5.5 4.t G.4 G.9
~ ~

2.I' 807. 48 4.5" 5.o" 5.4 5. 8' 5.1 5.8 (a o 4.4 G.8
~

,

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD ( TO WELD q

L, w, NOZZLE WELD REFERENCE SYSTEM

~ . '' . '
3. I., f; }.

R, Rg Rs Re Rs
R Rg

?. p. hh 0* -

. k ,"
.3w' :

'
,

"
. c, ?& W

L, /J .

, max W,W
y,]j;

p

{ '.L ,,j 4 i; ,o.a - -

_

'w, w w,
'

L L L "-|" - WELD (
W, L.,

i

Reviewed by: A Level

GENERAL $ ELECTRIC
- .. .. - - .

_ - _ - -
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1.150

.
- Attachment #6

Exam Sheet No. 2.0 / t #m,2,/7

S Cat. Sheet No. 2o /ff

VESSEL EXAMINATION DATA SHEET

Site Ir.wul tw a -r 'IB Preoperational O l.S.I. Date // - I'- VJ

Examiner i //e2.a Level -2Z' Recorder 5. v.,c4,mr Level r

Weld Seam ID No. /20- 936 -/7 Beam Angie O') y/s. 45' #/4 - 60' Y

Procedure No. /- . x - (4 7 - s' __ Revision 1

Scan Sensitivity '/2 ,/A Evaluation Sensitivity 34,/4

Couplant 6/rerewr Component Temperature 70 *F

MP2 Continuous CW or CCWL % Wi Wpj W Wp2 W2 MP1 MPp1 MP MPF2m
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot. if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

tt 7,r v2 4.2 V.Is'

Ln 7A 363 i? b.1'' 7 l" 7.25' V/f if,7 $ |on| y?r&/

j. s. 11 16% l l' y.W
A
b

M 1.C M2 d. 3 * ff. I

Lil Lf %% f, 2 * t. 3' 7, / * 7.3 f.) T $( /ug g,,td

L1 1/ So% 6.3^ 5'. /

..

-

i Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD (TO WELD q

L, W. N0ZZLE WELD REFERENCE SYSTEM

:3.';t;
: .-

$. :. R Rg RR4 Ra.

R* R-
.

h.]g3
.,

f.'-

5':d
D' -

E-.;j9 !!16
-

H Et
0 Ra

(, |4.:I '

,8L o
'' e w

b3- **'
h L ' !- "*" "

o

f,.I$ + j' y 90*U L * - =

# ' L L L -WELD ("w, w, w,
w, L.

Reviewed by: A Level

! GENERAL @ ELECTRIC. _ _ _ . _
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1.150
Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. 3 0 0.2_e
Site LlMER IC k B Preoperational O l.S.I.

Procedure No. ( lM - t/T-f Rev. 2 Calib. Block No. /60- 93 f - 17
Date Il- 15- t3 Couplant G L W ER1W Cal. Std. Temp. 1KOF
Exam;ner 7". M o n r4 E ASNT Leve > TT

Recorder R. MAV ASNT Lev.I ."T-

Equipment Data: Instrument Model No. U.S L - 3 9 Shoe No. SS I- 4

Instrument Serial No. .711 O o 9 Cable No. C-3

Transducer Size 6. 6 " r /. O " Frequency 2.22 6 MHz
Transducer Serial No. "J"O R 3 ;L 5" llW 2 Beam Angle lo O *
TH E tatoM ETE A, pe. T - i f ai

_ _ _ _

DAC Curve: Range 0-50 0-10E OtherO

Instrument Settings:

K Start Finish

Attenuation ' F/A N/A70
sweep g, g g ggq

60

(n) \
Delay F. % f. *lle
Scanning Gain f6 JB 56 JE

N, \.,
Evaluating Gain fc as to g

''

,40 .. - gN N Filter Position
30 gg gf

K Rep Rate 3g 3g

"

20 ''

--y Damping
m y N p,y ggy

' .10 Rejectp% C// Off
i 0 n p 5 6 7 8 9 10( a

7 (T %T 8[ 5 (p db Change for a X

"Hole Depth Gain Max. 'W" MP r
@ IX Amp. Inch inch FBH initial Calibration Time iS'O O HR.| "T" inches

1/4 0.% (, IX 80 % !.90 10 SDH Calibration Checks:

Last
1/2 |,F) J. IX 40 t 3.40 4.0 SDH Time Value Data Sheet

3/4 y,gg IX 30 T, f. l O 6. O SDH

tch 3. *l 4 I O ?' 0W SO |(p tr qco h, 30c3
'

/O Final Check: 30 II N R.
U VM

GENERAL $ ELECTRIC
*

- - -
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1.150
Attachment #6

Angle Beam Spread @ 1X 45* or 60'_E_.

3 CC 2-

Traihng Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% D AC 50% D AC 20% D AC 10% D AC

D er D or D or 3 D or D or D or O or
w W w W g W W

Mp MP MP MP MP up MP

' '* T .90 f.1 I.R 1.4 1.3 l.1 I.S A.0 2.0 .2 2- AA #3 24 D. T

'' T
N/A N/A D.& 3. 2. 3. 0 2G 34 Y.0 V.O My y.S V. 9 yp AfA

3/*T w/A w/> q.o so q.c ry r.I Go b.o G. 6 G.S 1.1 w/A nis

Amplitude Linearity Check Control Linearity

100%FSH fo % FSH 50%FSH 2f % FSH 80%FSH -6db VO (12-48)

30% " -12db 20 (16-24)40% ~ 2090% " N/A "a

40% ~ + 6db 80 (64 -961#I "

80% " 30% ""

p) M470% ~ 20% ~ 20% " +12db 80 (64 - 96)#8 "

[ "
,

v
N/A ~g0% ~

Equipment Data REMARKS
For Linearity Chseks

2WCode Block T

Transducer Data:

OI3 6Serial No.

60Beam Angie g
;

I g;y, 6.5 *r I.0 " p,,q .?.2 5 MM,

Shoe No #' ' ' " Cable No 0*I

Check Made By:

1 T~ MocR E
_

I

f3 Reviewed by: Level

()
.
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1.150
Attachment #6

Exam Sheet No. 3003 i er t

Cal. Sheet No. 3 0 o .'l

VESSEL EXAMINATION DATA SHEET

Site LI h1FR/ t k 3 Preoperational O l.S.I. Date 11- If- 9 3

Examir:er M N 00 RE Level .Ir Recorder R. MA v Level .I

Weld Seam ID No. Ar/A Beam Angle O' 45' 60' Y

Procedure No. LIM- Ur- r Revision .l
_ _ .

'

Scan Sensitivity St, dB Evaluation Sensitivity 5 o di

Couplant G L V e_ r A' r u r Component Temperature ?S*F

L % W WF1 W WF2 W2 MP3 MPp1 MP MPF2 2 Continuous CW or CCWMPm
DAC 2. 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

f.9. 15 f. 4 1.5 I, *1 l.% 2. 3 f. T I,8 I. % .2. t 2. 4| 7
n.o se f.4 u. u n.e u.s a. , u.c 1. , i.% a.i a. y

S' ' ' * #'' * * ' ''~ ' ' ' ' ' ' ' ' * * * ' ' ' ' ' ' * Y'' ' ' ' ' 'T
7.E) ?, o Le .1. 9 2.0 1. 7 J. t af. T 3. 2. 2 la y.e V.1 %9
L/'

ff 'If $4.c 4.5 f. J G n/4 s/. 9 r.y (,.o L.9 N/AI/y T
9.0 9r 4. 0 v.f r.3 f. f. N/A 4.9 r. 4 t, . e L.a F/A

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD q TO WELD q

L, W. NOZZLE WELD REFERENCE SYSTEM
. .: - G

'

. ,' {.' ;, *I,:. R RgR R4 Rs.- i

. . . , .. R R<

g

.f O' ~.$. d.
d|g sqx :- -

h :.0 * $$
'

.

.k. [.,' w' l.,. '.2. R.
' -i M w"0; , 8 83 WwL p y. i- wUg U W

_

q w, w, w,
'', e ~/; :r. p

;,. . i j 90'*c ' :'- +
.

L L L "" -WELD (b w, L.

Reviewed by: W9 Level

GENERAL $ ELECTRIC 1

- - -
- --
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1.150
Attachment #6

Exam Sheet No. _36S3 d. 2cf2
Cal. Sheet No. 3002

'

,

g VESSEL EXAMINATION DATA SHEET

Site biA1Efek 5 Preoperational O l.S.I. Date 8-/M */3
_

Examiner T Afo0RE Level .ZE Recorder 8./MAV Level I

Weld Seam ID No. #/A Beam Ang!e 0 _MM) 45' #/A GO' X

Procedure No. b' -# T- 6 Revision 2M

Scan Sensitivity 6dM8 Evaluation Sensitivity __ _88#2

Couplant CvlYCEfshF component Temperature ~78 " 0F

L % W Wpi W WF2 W2 MPj MPp1 MP MP MP2 Continuous CW or CCWm F2DAC 2 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if
R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

IT 4D 100% S3 las 10 12 9.1 8.7 fohr wt iso"

jy IS tw% 5.2- b.5 7.1 13 R.I S.8 fikt%4 .zs *

(O)
v

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD (
L, W. NOZZLE WELD REFERENCE SYSTEM

:
* h':G
-

'

| .\ ', , .i.
R Rg Rs R4 Rsi -

R Rs

1 p. $;$ o' -

kN.-..

I w, Ul.,; *
L ..

o

g[e. wI,L k. yi ,i yasAn
i.

' * ~

"I^h:[. + [j-90'*

' .g
w, w, w, L L L - t ELD 9,O w, Le

U
Reviewed by: D Level

i

GENERAL $ ELECTRIC
| .. . . _ _ . . . _ . .._ . _ . .

.

- _ _ _ . -. __
--
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1.150
Attachment #6

VESSEL UT CAllBRATION DATA SHEET l

Calibration Sheet No. /o r7
,

W l

Site L m a n i c. k // m i nT- 2* BPreoperatioral Ol.S.I.

Procedure No. tm ur I' R ev. .~L Cafib. Block No. 14. - t 3 e - n

Date se .2 /. - as Couplant(.Lyc a n.ua Cal. Std. Temp. [p f * oF

Examiner m. N u onyv ASNT Level _7I~

Recorder f_ Dair.ame.JT" ASNT Level ~:E'

Equipment Data: Instrument Model No. ust-?s Shoe No. 53 r .1
Instrument Serial No. 21 e o e 9 Cable No. C-1

Transducer Size . 4~ X 8 . o" Frequency J1. 2 f" MHz

Transducer Serial No. To P JJ F llW 2 Beam Angle do "

DAC Curve: Range 0-50 0-100 Other E

Instrument Settings:

* "
80 :

\ Attenuation N/A N/A
70

\ Sweep 4/.7o a/. yo

Delay ( ,t /. 4.26
f' y 50 Scanning Gain fg fp

40 r \
Evaluating Gsin yp yf

\ \ Filter Position uf NA
\ % Rep Rate pf y/4

20 ~% Damping
,

\ % mea s== . em,
,,

10 % ~ - Relect' ' - --y- ayF e ff
0

4 "7 5 6 BM,p 10
2f7 3

0 1 g
0 1 2 3 4 5 [ db Change for A X

Hole Depth Gain Max. 'W' MP or
@ 1X Amp. Mi inch FBH initial Calibration Time /2 Aoq.. inches

~

.ft fo7, /.4 2, '3 g on Calibration Checks:~

Last
- IX1/2

17A Jf3 2.9 4. 3 SON Time Value Data Sheet

A'' ## ## ##
3/4 IX a-

2ft 2f4 */.8 f,. 7 SDH

2% (F s H)
'

'E NIA
Notch 34/ jpy, fg" g, p

Final Check: Af //

GENERAL $ ELECTRIC

._ - _ _- ._ _
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1.150

Angle Beam Spread @ IX 45 8 or 60* Y

lcf'f

Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% D AC 100% DAC 50% D AC 20% DAC 10% DAC

D or D or D or D or D erw w w w g w D or D orW
MP MP MP MP MP Mp MP

1/4T ,.
..

l. o" 1. 7 f. $ l.9 1. q'' 2.o /.5 ?.3 2.3 3e 2. C 3. 3 2[ 3. R

YA 2 3. 7 2.5 3. 9 2. 9'' q.3 st. s" ff y. g" 4.3 ") YA

S. 9 $$ al. b.6 '/.8" g,. 7 fg 79 Cf 7. 3 Yk #h/
__

Amplitude Linearity Check Control Linearity

100%FSH (o % FSH 50%FSH 29 % FSH 80%FSH -6dt, Yo (32-48)

YA 40% " *2d 80% " -12db._2.2_ (16-24)"90% " "

l780% " 30% " 40% " + 6db - 90 (64 -96)""

/3
/ ) 4 /d70% " 20% " 20% " +12db A (64-96)" "

v

60% " So "

Equipment Data REMARKS
For Linearity Checks

Code Block T 7** I O' * = I
.

Transducer Data:

Serial No To9129 WD*

doBeam Angie

Site # 2' L = Frea AUfN
Shoe No $M T 1 Cable No f~I

Check Made By:

ntM

Reviewed by: Level

'w]
e
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1.150
Attachment f6

Exam Sheet No. so re rau n asa
Cal. Sheet No. Je r 7

VESSEL EXAMINATION DATA SHEET

Site L mna sex h .T-r 3 Preoperational O l.S.I. Date ##-ac-ra

Examiner rn. usammys Levei E Recorder.r. cai mars.uTLevel C~

Weld Seam ID No. ade -8 se-s 7 Beam Angie 0 ^IA 45' ^/#d 60' Y

Procedure No, t e m- ur- T Revision 2

Scan Sensitivity IV Evaluation Sensitivity 4/ 9

Couplant 6Lyc.EAeMat Component Temperature SA 'F

L % Wi WF1 W Wpg W2 MPj MPp1 MP MPF2 MP2 Continuous CWorCCWm
DAC 20% 50% Max 50% 20% 20% 50% Max 50% 20% or spot, if

R (Max) DAC DAC DAC DAC DAC DAC DAC DAC DAC DAC T or P Applicable

f I. fo% I . 3" /.6 2.h .1.c 2A 3.o

Ys1' t. i 7.fX, 3.y" 2.L" 2.5 3.9" V.i 3.7 3.9 */. 3 f. a f7

A

jh L5 fe% 39" y/ t/. 9" f..f f 9" .s* 7 4.c 47 7. $~ 9.c
" ~

Reference System

REFLECTOR PAR ALLEL (P) REFLECTOR TR ANSVERSE (T)
TO WELD q TO WELD q

L, W, NOZZLE WELD REF ERENCE SYSTEM

|',f' 'C. R, Rg Rs Re Rs
'

.

.

?, *:.

::'
'

.i R Re,

f $,' $ 0* ~
'

:j ,'j ,j . ' , ' 9Cg%
-

*:
i'

w, .3
f:.. ,*

., .

u .e e , I,.. .
,

{. ,2 g WL AE ,

,

!.'[' L L L
h' '

r + '[; 90*=

S - WELD (w, w, w, '-

w, L.

Reviewed by: If"1 Level

GENERAL $ ELECTRIC
._ _
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1.150
Attachment #6

Exam Sheet No. 20CY Pasa 2af 2.
Cal. Sheet No. / o(7

VESSEL EXAMINATION DATA SHEET

Site /in sem4 (4. / I E Preoperational O l.S.I. Date // - M - PJ

Examiner n. A/u e, u Level f __ Recorder s s+8<e**fLeval I

Weld Seam ID No. /40- 23 6 -/7 Beam Angle O' M 45' 4 60' x

Procedure No. fra *r-f Revision 2

Scan Sensitivity 6'l Evaluation Sensitivity 48

Couplant 6/r crsc /sr Component Temperature [, f *F
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The following pages detail the examination coverage of the Category BA and
Category BD vessel assembly welds for the Limerick Unit #1 preservice
ultrasonic examination.

The report lists the weld examined, the examination technique used, the
calculations of the areas examined in accordance with Section XI requirements,

and calculations of unexamined volumes.

In areas where only partial code exatnination (less than 100% coverage for

h 45 or 60 examinations) is possible, no examination credit is taken even
though the area was examined to the maximum extent possible. This yields
conservative percentages on calculations of unexamined volumes.

The examination of the Limerick Unit #1 RPV was performed in a composite

manner consisting of remote automatic examination on some welds, manual
examination on some welds, and a combination of both methods on some welds.
The examination method or combination of methods was dictated by the RPV

and biological shield design.
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CATEGORY BA

PRESSURE RETAINItG WELDS IN REAC'IOR VESSEL

CIRCUMFERENTIAL WELD SEAM AA

AA 'IOP SIDE,

Rerrote Automatic Examination Coverage

here were four (4) interferences on weld seam AA top that caused missed areas (see
figure 1) during the remote automatic examination. Wese'were:

41.7" 'Ibtal of 73.6"Nozzle N1A From X 803.4" to X= =

Nozzle N1B From X 385.0" to X 455.9" 'Ibtal of 70.9"==

270.3" 'Ibtal of 45.5"Nozzle N8A Prom X 224.8" to X= =

683.7" Total of 43.0"640.7" to XNozzle N8B Prom X ==

'Ibtal Missed Area 233"

h e circumference of weld Beam AA is 835.3".

%ese interferences caused 27.9% (233") of weld seam AA top to be missed during the
rt. vote automatic examination.

Manual Examination of Interference Areas

%e four (4) areas missed due to Nozzle Interferences were manually examined to
reduce the percentaae of unexamined weld volume on weld seam AA top side. 'Ihe
interferences to automatic examination caused by Nozzles N8A and NSB do not exist
for manual examination techniques. Wese areas (88.5" total) were cxxopletely
examined in accordance with Section XI Requirements. We interferences to automatic
examination from Nozzles N1A and N1B also affected manual examination of these
areas. 'Ih'e interferences caused the following areas to be partially examined
manually:

Nozzle NIA

10" 'Ibtal of 20" Partially (50%) examined45'T scan From X 825.3" to X= =

23" 'Ibtal of 46" Partially (42%) examined60'T scan From X 812.3" to X ==

Nozzle N1B

427.7" 'Ibtal of 20" Partially (50%) examined45'T scan From X 407.7" to X ==

g 60*T scan 440.7" 'Ibtal of 46" Partially (42%) examined394.7" to XFrom X ==
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Composite (Automatic & Manual) Coverage of Weld Seam AA Top Side- ~'

Since only partial angle beam coverage of the areas near Nozzles N1A and N1B is
possible, no examination credit can be taken for 92" of weld seam AA top. This
missed area represents 11% of the code required examination for this portion of weld
AA.

AA B01'I04 SIDE

Renote Automatic Examination Not Perfonned

Manual Examination Coverage

No interference,100% of the Section XI Pbquired examination for AA Bottom was -

performed manually.

Sumnary of Weld Seam AA Examination

94.5% of weld seam AA was empletely examined in accordance with Section XI
Requirements. 5.5% of weld seam AA was partially (42% - 50% of Code Requirement for
T scan) examired manually without credit. 'Ibtal code examination coverage for weld
seam AA therefore equals 94.5%.

/

~

CIRCUMFERENTIAL WELD SEAM AB

Bemote Automatic Examination Coverage

Weld seam AB was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

,

CIRCLNFERENTIAL WELD SEAM AC

AC 'IOP SIDE

Remote Automatic Examination Coverage

'Jhe top side of weld seam AC was examined 100% by the automatic c;uipment in
accordance with Section XI Requirements.
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i
s AC BOI'KN SIDE

Benote Automatic Examination Coverage

here were four (4) interferences on weld seam AC bottom that caused missed areas
(see figure 1) during the remote automatic examination. Wese were:

126.9" 'Ibtal of 46.2"lbzzle N17A From X 80.7" to X= =

335.4" 'Ibtal of 42.7"Nozzle N17B Prom X 292.7" to X= =

546.0" 'Ibtal of 46.8"Nozzle N17C Prom X 499.2" to X= =

Nozzle N17D From X 710.1" to X 754.8" Total of 44.7"= =

'Ibtal Missed Area 180.4"=

h e circumference of weld seam AC is 837.25".

%ese interferences caused 21.6% (180.4") of weld seam AC bottom to be missed during
the remote automatic examination.

Manual Examination of Interference Areas

W e four (4) areas missed due to Nozzle Interferences were manually examined to
reduce the percentage of unexamined weld volume cn weld seam AC bottom side. 'Ihe
interferences to automatic examination from Nozzles N17A, B, C, arrl D also affected9 manual examination of these areas. We interferences caused the following areas to
be partially examined manually:

Nozzle N17A

60*T scan From X 119.2" Total of 29" Partially (45%) examined90.2" to X= =

Nozzle N17B

60*T scan From X 328.5" 'Ibtal of 29" Partially (45%) examined299.5" to X= =

Nozzle N17C

60*T scan From X S37.8" 'Ibtal of 29" Partially (45%) examined508.8" to X= =

Nozzle N17D

747.1" 'Ibtal of 29" Partially (45%) examined60*T scan From X 718.1" to X ==
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Composite (Automatic & Manual) Coverage of Weld Seam AC Bottcm Side/

Since only partial angle beam coverage of the areas near Nozzles N17A, B, C, and D
is possible, no examination credit can be taken for 116" of weld seam AC bottom.
%is missed area represents 13.9% of the axle required examination for this portion
of weld AC.

Sunnary of Weld Seam AC Examination

93% of weld seam AC was completely examined in accordance with Section XI
Requirements. 7% of weld seam AC was partially (45% of Code Pequirement for 60*T
scan) examined manually without credit. 'Ibtal code examination coverage for weld
seam AC therefore equals 93%.

CIRCUMFEREN'fIAL WELD SFAM AD

AD 'IOP SIDE

Remote Automatic Examination Coverace

There were seven (7) interferences on weld seam AD top that mused missed areas (see
,_ _

figure 1) during the remote automatic examination. 'Ihese were:
,'

Biological Shield Bracket From X 11.6" to X 73.8" 'Ibtal of 62.2"= =

and Nozzle N11A

Biological Shield Bracket From X 177.0" to X 180.6" 'Ibtal of 3.6"= =

Biological Shield Bracket From X 241.0" to X 283.3" Total of 42.3"= =

Biological Shield Bracket Frcm X 340.8" to X 389.1" 'Ibtal of 48.3"= =

Nozzle N11B Prom X 451.4" to X 484.6" Total of 33.2"= =

Biological Shield Bracket From X 553.0" to X 598.1" 'Ibtal of 45.1"= =

B'ological Shield Bracket From Xi 799.1" to X 807.3" 'Ibtal of 8.2"= =

'Ibtal Missed Area 242.9"=

'Ihe circumference of weld seam AD is 837.25".

'Ihe interferences mused 29% (242.9") of wld seam AD top to be missed during the
remote automatic examination.

.

O
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s/ Manual Examination of Interference Areas

%e seven (7) areas missed due to Nozzle ard Biological Shield Bracket Interferences
were nanually examined to reduce the percentage of unexamined weld volume on weld
seam AD top side. The interferences to automatic examination caused by Nozzles N11A
and N11B, and the Biological Shield Bruckets do not exist for manual examination
techniques. %ese areas (242.9" total) were mmpletely examined in accordance with
Section XI Requirements.

Composite (Autonatic & Manual) Coverace of Weld Scam AD Top Side

2e conposite examination of weld seam AD top covered 100% of the Section XI
Bequirement for this portion of weld seam AD.

AD BOI'IOM SIDE

Remote Automatic Examination Coverage

There were two (2) interferences on wid seam AD bottom that caused missed areas
-

(see Figure 1) during the remote automatic examination. These were:

Nozzle N11A From X 5.8" to X 41.3" Ibtal of 35.5"= =

Nozzle N11B From X 445.9" to X 484.6" Ibtal of 38.7"= =

O
7btal Missed Area 74.2"=

The circumference of weld seam AD is 837.25".

The interferences caused 8.9% (74.2") of weld seam AD bottom to be missed durirg the
renote automatic examination.

Manual Examination of Interference Areas
.

The two (2) areas missed due to Nozzle Interferences were manually examined to
reduce the percentage of unexamined weld volume on weld se:vn AD bottom side. The
interferences to automatic examination caused by Nozzles N11A and N11B also affected
manual examination of these areas. The interferences cause the following areas to
be partially examined manually:

Nozzle N11A

60*T scan From X 31.3" Ibtal of 16" Partially (72.7%)15.3" to X= =

examined

Nozzle N11B

60*T scan From X 474.0" ibtal of 16" Partially (72.7%)458.0" to X= =

examined
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' - Composite (Automatic & Manual) Coverage of Weld Seam AD Bottan Side

Since only partial argle beam coverage of the areas near Nozzles N11A and N11B is
possible, no examination credit can be taken for 32" of weld seam AD bottom. This
missed area represents 3.8% of the code required examination of this p3rtion of AD.

Surmary of Weld Seam AD Examination

98.1% of weld seam AD was completely examined in accordance with Section XI
Requirements. 1.9% of weld seam AD was partially (72.7% of Code Requirement for
60*T scan) examined manually without credit. 7btal examination coverage for weld
seam AD therefore equals 98.1%.

CIRClNFERENTIAL WELD SEAM AE

AE TOP SIDE

Renote Automatic Examination Coverage

There were four (4) interferences on weld seam AE top that caused missed areas (see
Figure 1) during the remote automatic examination. Wese were:

193.7" 7btal of 52.1"141.6" to XNozzle N3A From X = =

277.7" Total of 50.1"227.6" to XNozzle N3B From X = =

615.1" Total of 51.1"tbzzle N3C From X 564.0" to X ==

701.7" Total of 54.1"647.6" to XNozzle N3D From X ==

Total Missed Area 207.4"=

%e circumference of weld seam AE is 842.00"

% e interferences caused 24.6% (207.4") of weld seam AE top to be missed during the
remote automatic examination.

Manual Examination of Interference Areas

The four (4) areas missed due to Nozzle Interferences were manually examined to
reduce the percentage of unexamined weld volume on weld seam AE top side. %e
interferences to automatic examination from Nozzles N3A, B, C and D also affected
manual examination of these areas. %e interferences caused the following areas to
be partially examined manually:

Nozzle N3A

180.4" 7btal of 24" Partially (76%) examined45'T scan From X 156.4" to X ==

182.4" Total of 28" Partially (43%) examined60*T scan From X 154.4" to X ==
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Nozzle N3B

45'T scan Prom X 264.6" Total of 24" Partially (76%) examined240.6" to X= =

60*T scan Prom X 266.6" 'Ibtal of 28" Partially (43%) examined238.6" to X= =

Nozzle N3C

45*T scan Prom X 601.4" 'Ibtal of 24" Partially (76%) examined577.4" to X ==

60*T scan Prom X 603.4" Total of 28" Partially (43%) examined575.4" to X= =

Nozzle W3D

45'T scan Prom X 685.6" 'Ibtal of 24" Partially (76%) examined661.6" to X= =

60*T scan Prom X 687.6" 'Ibtal of 28" Partially (43%) examined659.6" to X= =

Composite (Automatic & Manual) Coverace of Weld Seam AA 'Ibp Side

Since only partial angle beam coverace of the areas near Nozzles N3A, B, C, and D
is possible, ro examination credit can be taken for 112" of weld seam AE top. @is
missed area represents 13.8% of the code required examination for this portion of
weld AE.

AE BOI'Im SIDE

Remote Autmatic Examination Coverage

%ere wre seven (7) interferences on weld seam AE bottom that mused missed areas
(see figure 1) during the rerrote automatic examination. %ese were:

19.4" Total of 37.5"819.2" to XNozzle N12A Prom X ==

65.6" Total of 31.9"33.7" to XVessel Nameplate Prom X = =

111.2" 'Ibtal of 36.0"75.2" to XWeld Pad From X = =

252.6" Total of 40.4"212.2" to XNozzle N12B Prom X ==

484.7" 'Ibtal of 37.3"447.4" to XNozzle N12C Prcrn X ==

529.6" 'Ibtal of 34.0"495.6" to XWeld pad From X ==

669.7" 'Ibtal of 39.5"630.2" to XNozzle N12D Prom X = =

'Ibtal Missed Area 256.6"

h e circumference of weld seam AE is 837.25".

%ese interferences caused 30.6% (256.6") of wld seam AE bottom to be missed during
the remote automatic examination.
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- Manual Examination of Interference Areas

%e seven (7) areas missed due to R>zzles N12A, B, C, and D, the Vessel Nameplate,
and two (2) Welded Pads were manually examined to reduce the percentage of
unexamined weld wlume on weld seam AE bottom side. %e interferences to automatic
examination from the Nozzles and Welded Pads also affected manual examination
of these areas. %e interferences caused the followirg areas to be partially
examined manually:

Nozzle N12A

8.5" Total of 17" Partially (87.8%)60'T scan Fran X 828.75" to X ==

examined

Vessel Nameplate

55.1" Total of 17" Partially (87.8%)60'T scan From X 38.1" to X= =

examined

Welded Pad

101.7" Total of 17" Partially (87.8%)60*T scan From X 84.7" to X= =

examinedG
Nozzle N12B

60*T scan From X 241.5" Total of 17" Partially (87.8%)224.5" to X ==

examined

Nozzle N12C

474.5" Total of 17" Partially (87.8%)60*T scan From X 457.5" to X ==

examined

Welded Fad

521.1" Total of 17" Partially (87.8%)60*T scan From X 504.1" to X ==

examined

Nozzle N12D

660.9" Total of 17" Partially (87.8%)60*T scan From X 643.9" to X ==

examined
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- Ca posite (Automatic & Manual) Coveraae of Weld Seam AE Bottom Side

Since only partial angle beam coverage of the areas near Nozzles N12A, B, C, and D
and the Welded Pads is possible, rn examination credit can be taken for 119" of weld
seam AE bottom. Wis missed area represents 14.2% of the code required examination
for this portion of weld AE.

Summary of Weld Seam AE Examination

86.0% of wld seam AE was cx:,rpletely examined in accordance with Section XI
Requiremnts. 14.0% of weld seam AE was partially (87.8% of Code Ibquirement for
60*T scan) examined mnually without credit. 2tal examination coverage for wld
seam AE therefore equals 86.04.

pSEI,10 FIREE WEID AF

Manual Examination Coveraqt_

AF 10P SIDE

Examination of weld nean AF frm the try side was performed for the flame coaling
surface. %cre were to interferences to this examination.

AP BOPIM SIDE

%ere were three (3) ir.terferencen c1 wold seam AF bottom that caused micced areas
(coe figure 1) during the mnual examination. Wese wre

2.5" 1btal of 5"839.50" to X%crmomuple Pad Frce X ==

117.1" Total of 5"312.10" to X%erdocouple Pad From X ==

631.6" 7btal of 5"%ermomuple Pad From X = 626.60" to x =

ibtal Missed Area 15"=

%e circumference of wld ceam An' is 842.0".

The interferenecc caused 1.8% (15") of wold rutam AF Intton to in missed durirvi the
manual examination.

Sumary of_ Weld Scam AP Examination

98.2% of wld seam AF was axrpletely examitvy! in accordance with Section XI
ibquiremnts. 1.8% of AP cang>t in examirm manually.

-- --
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_ LCWGI1UDI?ML WELD SEAM BA

Remote Automatic Examination Coverage

% ere was one (1) interference on wid scam BA that caused missed areas (see figure
1) during the renote automatic examination. It was:

204.2" 1btal of 45.7"tbzzle N2K Prom Y 158.5" to Y ==

1he length of wid scam BA is 137".

We interference caused 33.44 (45.7") of the left side of wid seam DA to be missed
durirn the remote automatic examination.

Kinual Examination of Interference Areas

The area missed due to a Nozrle Interference was mnually examinal to reduce the
percentone of unexamined weld volumn on wld ceam BA. %e interference to automatic
examination from ibzzle N2K also affected manual examination of the area. %e
interference caured the following area to to partially examined manually:

tbzzle N2K

- - 45'T scan From Y 107.0" Total of 12" Partially (83.2%)175.0" to Y ==

/ i examined
60'T scan Prom Y 194.5" 1btal of 27" Partially (59.2%)167.5" to Y= =

examlini

Composite (Autcznatic & Kinual) Coveraqe of Weld Seam IW

Since only rurtial angle beam coverage of the area near Nozzle N2K is possible, no
examination credit can be taken for 27" of weld seam BA left side. %e missal area
representa 19.7% of the ctxle requirement for this portion of wid D,A.

Sunmary of Weld Scam DA Examination

90.In of wld cemn BA was completely exa.ninal in accordance with Section XI
Brquirenrnts. 9.9% of wld seam IW wan [wrtially (59.2% - 83.2% of Cole Paluirement
for T scan) examined mnually without credit. 1btal code examination coveraqe for
wld seam 1% therefore niuals 90.11.

GG

- - - -
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_ICNGIIIMItiM, WELD SEAM BB
___

Benote Automatic Examination Coverag

here was one (1) interference on mld sean' BB that caused a missed area (see figure
1) during the renote automatic examination. It was:

tbzzle N2C Frem Y 155.9" to Y 203.3" 'Ibtal of 47.4"= =

'Ihe length of weld seam E8 is 137".

We interference caused 34.6% (47.4") of the left side of weld seam BB to be missed
during the remote automati6 examination.

Manual Examination of' Interference Areas

The area missed due to a Nozzle Interference was manually examined to reduce the
percentage of unexamined weld volu:Te on wold seam BB. 'Ihe interference to automatic
examination frm Nozzle N2C also affected nanual examination of the area. 'Ihe
interference caused the following area to be partially examined manually:

Nozzle N2C

45'T scan From Y 175.0" to Y 187.0" Total of 12" Partially (83.2%)9
= =

examined
60*T scan From Y 167.5" to Y 194.5" Total of 27" Partially (59.2%)= =

examined

Composite (Automatic & Manual) Coverage of Weld Seam BB

Since only partial angle beam coverage of the area near Nozzle N2C is possible, no
examination credit can be taken for 27" of weld seam BB left side. %e missed area
represents 19.7% of the code requirement for this portion of weld BB.

Sunrnary of Weld Seam BB Examination

90.1% of weld seam BB was completely examined in accordance with Section XI
Beguirements. 9.9% of weld seam BB was partially (59.2% - 83.2% of Code Requitement
for T scan) examined manually without credit. 'Ibtal code examination coverage for
weld seam BB therefore equals 90.1%.

|

g ~.

~
-
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d DJNGI'IUDINAL WEID SEAM BC

Bemote Autcmatic Examination Coverage

%ere were two (2) interferences on mld seam BC that caused missed areas (see
figure 1) during the rerrote automatic examination. hey were:

188.6" Total of 52.2"136.4" to YNozzle N1B Prom Y ==

204.5" 'Ibtal of 47.2"157.3" to YNozzle N2P Prom Y ==

_

Total Missed Area 99.4"=

he length of weld seam BC is 137".

W e interferences caused 34.5% (47.2") of the left side ard 38.1% (52.2") of the
right side of weld seam BC to be missed during the remote automatic examination.

Manual Examination of Interference Areas

The areas missed due to Nozzle Interferences were manually examined to reduce the
percentage of unexamined weld volume on weld seam BC. We interferences to
autcrnatic examination from Nozzles N1B and N2P also affected manual examination of
the area. W e interferences caused the foll6 wing areas to be partially examined! j]',-

manually:

Nozzle N1B

169.5" Total of 16" Partially (86.3%)45'T scan From Y 153.5" to Y ==

examined
60*T scan From Y 173.5" Total of 24" Partially (74.8%)149.5" to Y ==

examined

Nozzle N2P

187.0" Total of 12" Partially (83.2%)45*T scan From Y 175.0" to Y ==

examined
194.5" 'Ibtal of 27" Partially (59.2%)60*T scan From Y 167.5" to Y ==

examined

Composite (Automatic & Manual) Coverage of Weld Seam BC

since only partial angle beam coverage of the areas near Nozzles N1B and N2P is
possible, no examination credit can be taken for 27" of the right side and 24" of
the left side of weld seam BC. We missed areas represent 18.8% of the code
requirement for the richt side and 17.6% of the code requirement for the left side
of weld BC.



14 of 24

,o

'
Sunmary of Weld Seam PC Examination,'

81.8% of weld seam BC was conpletely examined in accordance with Section X1
Requirements. 18.2% of weld' seam BB was partially (59.2% - 86.3% of Code
Requirement for T scan) examined nanually without credit. 'Ibtal code examination
coverage for weld seam BC therefore equals 81.8%.

LONGI'IUDINAL WELD SEAM BD

Ibnote Automatic Examination Coverage

Weld seam BD was examined 100% by the autanatic equipment in accordance with Section
XI Requirements.

IDJGITUDINAL WEID SEAM BE

Renote Automatic Examination Coverage

, ~) Weld seam BE was examined 100% by the automatic equipment in accordance with Section' '

(/ XI Requirements.

IRJGI'IUDINAL WELD SEAM BF

Remote Automatic Examination Coverage

Were was one (1) interference on weld seam BF that caused missed areas (see figure
1) during the renote automatic examination. It was:

400.5" 'Ibtal of 55.5"345" to YNozzle N17B From Y ==

We length of weld seam BF is *137".

*Re interference is caused by the installation of Nozzle N17B directly through weld
seam BF. Wis Nozzle causes a reduction in the length of BF that is available for

examination. We examinable length of weld seam BF is 101.9". All mlculations for
weld seam BF are based on the examinable length.

%e interference caused 20% (20.4") of both the left and right sides of weld seam BF
to be missed during the remote automatic examination.
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'> Manual Examination of Interference Areas

%e areas missed due to the Nozzle Interference were manually examined to reduce the
percentage of unexamined weld voltue on weld seam BF. We interferences to
automatic examination caused by Nozzle N17B do not exist for manual examination
techniques. % ese areas 20.4" on each side were conpletely examined in accordance
with Section XI Ibquirements.

Composite (Automatic & Manual) Coverage of Weld Seam BF

We emposite examination of weld seam BF covered 100% of the examinable portion of
the weld in accordance with Section XI Requirements.

.

IONGI'IUDINAL hTLD SFAM BG

Remote Automatic Examination Coverage

'Ihere was one (1) interference on wld ceam BG that caused a missed area (see figure
1) during the renote succcatic examination. It was:

537.5" 'Ibtal of 34.8"Nozzle N11A From Y 502.7" to Y ==

he length of weld seam BG is 137".

We interference caused 25.4% (34.8") of the left side of weld seam BG to be missed
during the remote automatic examination.

Manual Examination of Interference Areas

t e area missed due to Nozzle Interference was manually examined to reduce the
percentage of unexamined weld volume on wld seam BG. We interference to automatic
examination caused by Nozzle N11A does not exist for manual examination techniques.
Wis area 34.8" of the left side of BG was completely examined in accordance with
Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BG

%e conposite examination of weld seam BG cavered 100% of the weld in accordance
with Section XI Beguirements.
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U IONGITUDINAL WELD SEAM BH

Benote Automatic Examination Coverace

Weld seam BH was examined 100% by the automatic equipment in accordance with Section
XI Beguirenents.

A

IDNGITUDINAL hTLD SEAM BJ

Bemote Automatic Examination Coverage

Weld seam R7 was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

.

IONGITUDINAL hTID SFAM BK

Remote Automatic Examination Coverage

There was one (1) interference on weld seam BK that cause missed areas (see figure
1) during the remote automatic examination. It was:

Biological Shield Bracket From Y 585.7" 7btal of 48.2"537.5" to Y ==

The length of weld seam BK is 86".

The interference caused 56.1% (48.2") of the lef t side and 45.9% (39.5') of the
right side of weld seam BK to be missed during the remote automatic examination.

Manual Examination of Interference Areas
,

The areas missed due to Biological Shield Bracket Interference were manually
examined to reduce the percentage of unexamined weld volume on weld seam BK. The
interference to automatic examination caused by the bracket does not exist for
manual examination techniques. These areas 48.2" of the left side and 39.5" of the
right side were conpletely examined in accordance with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BK

The conposite examination of weld seam BK covered 100% of the weld in accordance
with Section XI nequirements.
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' s' IDNGI'IUDINAL WELD SEAM BM

Renote Automatic Examination Coverage

Were was one (1) interference on weld seam BM that caused missed areas (see figure
1) during the remote automatic examination. It was:

Biological Shield Bracket From Y 583.8" 'Ibtal of 46.3"537.5" to Y= =

h e length of weld seam BM is 86".

%e interference caused 53.8% (46.3") of the left side ard 46.1% (39.6") of the
right side of weld seam BM to be missed during the remote automatic examination.

Manual Examination of Interference Areas

he areas missed due to Biological Shield Bracket Interference were manually
examined to reduce the percentage of unexamined weld volume on weld seam BM. 'Ihe
interference to automatic examination caused by the bracket does not exist for
manual examination techniques. Wese areas 46.3" of the left side ard 39.6" of the
right side were completely examined in accordance with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BM
r

,-

(~,/ We conposite examination of weld seam BM covered 100% of the weld in accordance
with Section XI Ibquirements. '

IONGITUDINAL WELD SEAM BN

Remote Autanatic Examination Coverage

Bere was one (1) interference on weld seam BN that caused missed areas (see figure
1) during the remote automatic examination. It was:

Refueling Bellows Skirt From Y 716.3" 'Ibtal of 21.7"694.6" to Y= =

We length of weld seam BN is 92.75".

he interference caused 23.4% (21.7") of the lef t side and 16.8% (15.6") of the
right side of weld seam BN to be missed during the remote automatic examination.

1

,
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C'' Manual Examination of Interference Areas

The areas missed due to Refueling Bellow Skirt Interference were nanually examined
to reduce the percentage of unexamined weld volume on weld seam BN. We
interference to automatic examination caused by the Skirt (bes not exist for nanual
examination techniques. Were is however a hernoccuple Pad that caused a 3" long
missed area on the right side of the weld. his missed area is 1.5% of the code

requirement for weld seam BN.

Composite (Automatic & Manual) Coverage of Weld Seam BN

98.5% of weld seam BN was conpletely examined in accordance with Section XI
Pcquirements. 1.5% can not be examined due to Thermocouple placement. 'Ibtal code
examination coverage for weld seam BN therefore equals 98.5%.

IDNGITUDINAL WELD SEAM BP

Remote Automatic Examination Coverage

Were was one (1) interference cn weld seam BP that caused missed areas (see figure
1) during the renote automatic examination. It was:

Refuelina Bellows Skirt Prom Y 694.3" to Y 716.3" 'Ibtal of 22'-==

We length of weld seam BP is 92.75"

he interference caused 21.2% (19.7") of the left side and 23.7% (22") of the right
side of weld seam BP to be missed durina the renote automatic examination.

Manual Examination of Interference Areas

The areas missed due to Refueling Bellow Skirt Interference were manually examined
to reduce the percentage of unexamined weld volume on weld seam BP. We
interference to automatic examination caused by the Skirt cbes not exist for manual
examination techniques. Wese areas 19.7" on the left side and 22" on the right
side were completely examined in accordance with Section XI Ibguirements.

Ccrnposite (Autcxnatic & Manual) Coverage of Weld Seam BP

he conposite examination of weld seam BP covered 100% of the weld in accordance
with Section XI Requirements.

'
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- BOI'KM HEAD CIRCUMFERENTIAL WEID SEAM AJ

Manual Examination Coverace

Weld seam AJ was examined 100% by manual examination techniques in accordance with
Section XI ibquirements.

BOPIm HEAD IfNGITUDINAL (SIDE PIATE) hTID SEAMS DA - DF

Manual Examination Coverage

here was one (1) interference that caused a missed area on weld seams DA - DF. It

was:

Support Skirt To RPV Knuckle Area missed 12" (each weld)

We length of weld seams DA - DF is 76.5" (each).

We interference caused 15.7% (12") of ead weld seam to remain unexamined.

Sunrnary of Weld Seams DA - DF Examination

84.3% of weld seams DA - DF were conpletely examined in accordance with Section XI
Requirements.

BOITO4 HEAD IONGITUDINAL (DOLIAR PIATE) WELD SEAM DG

Manual Examination Coverage

; he accessible portions of weld seam DG were completely examined in accordance with
Section XI Requirements. 18.5" at ea6 end (37" total) of the weld was examined.
We remainder of this weld is unexaminable due to installed CRD housings.

CIDSURE HEAD CIRCUMFERENTIAL WELDS SEAM AH

Manual Examination Coverage

Weld seam AH was examined 100% by manual examination techniques in accordance with
Section XI Requirements.

|
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's / CIDSURE HEAD IGGITUDINAL (SIDE PIATE) WELD SEAMS DH - DP

Manual Examination Coverage

Weld seams DH - DP were examined 100% by manual examination techniques in accordance
with Section XI Requirements.

CIDSURE HEAD TO FIANGE hTLD SEAM AG

Manual Examination Coverage

Weld seam AG was examined 100% by manual examinatior ichniques from one side only.
Two sided examination of this weld configuration is noc feasible. 'Ibe one sided
examination is permitted per ASME V, Article 4, Paragraph T-441.4.4. In a3dition to
the ultrasonic examination, a surface (MT) examination was performed per Section XI
Figure IhB-2500-5.

O

|
i
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v' CATEGORY BD

Full Penetration Welds of Nozzles in Vessels

We following full penetration rozzle to vessel welds were examined 100% from the
shell side only using rerrote automatic examination equignent. He one sided
examination, due to the nozzle to vessel weld configuration, is permissible p=r
ASME V, Article 4, Paragraph T-441.4.4.

Pacirculation Outlet Nozzles

N1 A and B 100% Code Examination Coverage

Recirculation Inlet Nozzles

N2 A, B, E, F, G, and K 100% Code Examination Coverage

Steam Outlet Nozzles

N3 A, B, C, and D 100% Code Examination Coverage

Feedwater Inlet Nozzles

N4 A, B, E, and F 100% Code Examination Coverage

Core Spray Inlet Nozzles

N5 A and B 100% Code Examination Coverage

Iow Pressure Cbolant Injection Nozzles

N17 A, B, C and D 100% Code Examination Coverage

% e following full penetration nozzle to vessel welds were examined 100% from the
shell side only using a cambination of automatic and manual examination equipment.
% e one sided examination, due to the nozzle to vessel weld configuration, is
permissible per ASME V, Article 4, Paragraph T-441.4.4.

Recirculation inlet nozzles N2C and N2D interference to autoaatic examination due to
placement of Nozzle N8A.

157.3* Total of 6.2"136.8* to AZN2C From AZ ==

54.9* Total of 11.5"16.3* to AZN2D From AZ ==
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We restriction to automatic examination was caused by nozzle N8A interfereing withv

movement of the scanner arm. We interference does not exist for nanual examination
techniques. We missed areas were examined 100% manually in accordance with Section
XI &quirements.

Recirculation inlet Nozzles N2H and N2J interference to aJtanatic examination due to
placement of Nozzle N8B.

118.2* to AZ 159.9* Total of 12.4"N2H From AZ ==

16.4* to AZ 55.1* 'Ibtal of 11.5"N2J Prom AZ = =

We restriction to automatic examination was caused by Nozzle N8B interfering with
novement of the scanner arm. We interference does not exist for manual examination
techniques. We missed areas were examined 100% manually in accordance with Section
XI Requirements.

Feed water inlet Nozzle N4C interference to automatic examination due to placnent of

Nozzle N9.

69.0* 'Ibtal of 1.9"62.6* to AZN4C Prom AZ ==

We restriction to automatic examination was caused by Nozzle N9 interfering with
novement of the scanner arm. We interference does not exist for manual examination
techniques. W e missed area was examined 100% manually in accordance with Section
XI &quirements.

We following full penetration to wssel weld was partially (83.3%) examined from
the shell side only using remote automatic examination equipnent.. We one sided
examination due to the nozzle to vessel weld configuration is permissible per
ASME V, Article 4, Paragraph T-441.4.4.

Feed water inlet Nozzle N4D interference to automatic examination due to placement
of Nozzle N11B.

N4D From AZ - 288.3* to AZ -348.3* 'Ibtal of 17.9"

Due to the placement of Nozzle N11B, no reduction to the percentage of unexamined
weld volume on Nozzle N4D is Irssible. W ere is no scanning surface to allow
examination of this area manually. Essentially 100% of the examinable portion of
nozzle to vessel weld N4D was examined in accordance with Section XI &quirements.

We following full penetration nozzle to vessel welds were examined 100% from the
shell side only using manual examination equipment. % e one sided examination due
to the nozzle to vessel weld configuration is permissible per ASME V, Article 4,
Paragraph T-441.4.4.

Head Instrumentation Nozzle

N6A 100% Code Examination Coverage

_ _ _ - -
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U Head Spare Nozzle

N6B 100% Code Examination Coverage

Head Vent Nozzle

N7 100% Code Examination Coverage-

Jet Pump Instrumentation Nozzles

N8 A and B 100% Code Examination Coverage

Control Rod Drive Return Nozzle

N9 100% Code Examination Coverage

'Ihe nozzle inside radiused sections were examined 100% manually in accordance with
Section XI Requirements. We examinations were performed using either a single zone
or a three zone technique as determined by nozzle bore size. We three zone
tedinique offers examination coverage that exceeds that required by Section XI,
Figure 1 2-2500-7(b) while the single zone meets the requireu nt.

We following nozzle inside radiused sections were unually examined using the three
zone technique:

O
V Recirculation Outlet Nozzles

N1 A and B

hecirculation Inlet Nozzles

N2 A, B, C, D, E, F, G, H, J, and K

Steam Outlet Nozzles

I N3 A, B, C, and D

| Feed Water Inlet Nozzles
|
'

N4 A, B, C, D, E, and F

Cote Spray Inlet Nozzles

! N5 A and B
|

Low Pressure Coolant Injection Nozzles

N17 A, B, C, and D

O
,

|

|
|

.. .- . .. . . - - . - _ _ - - - . _ - - - . _ . -
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('' 'Ihe following nozzle inside radiused sections were manually examined usim the
single zone technique:

Head Instrumentation Nozzle

N6A

Head Spare Nozzle

N6B

Head Vent Nozzle

N7

Jet Pump Instrumentation Nozzles

N8 A and B

Control Rod Drive Return Mozzle

N9

O

GD
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USNRC REGULATORY GUIDE 1.150 REPORTO
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ATTACMMENT 8
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; This attachment contains the Regulatory Guide 1.150 required equipment sketches

I for automatic examination search unit location.
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O
1.0 SCOPE

1.1 The equipment certification methods described herein are applicable
to both remote automatic and manual ultrasonic equipment when used
to perform preservice examination of " Reactor Vessel Welds" at
Limerick Unit #1.

1.2 In this procedure, " Reactor Yessel Welds" are those assembly welds
; in the Limerick RPV that are categorized as either BA or BD under
i the rules of ASME Section XI.

2.0 APPLICABLE DOCUMENTS, CODES, AND STANDARDS

2.1 Codes and Standards The following codes and standards form a part
of this procedure to the extent specified herein.

; 2.1.1 American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code.

1

2.1.1.1 Section V " Nondestructive Examination," 1980
Edition, Winter 1980 Addenda.

2.1.1.2 Section XI " Inservice Inspection of Nuclear Power
Plant Components" 1980 Edition, Winter 1980

| Q Addenda.

2.1.2 United States Nuclear Regulatory Commission (USNRC).

2.1.2.1 Regulatory Guide 1.150, Revision 1, February 1983,
" Ultrasonic Testing of Reactor Yessel Welds During'

Preservice and Inservice Examination" * alternate
method.

Note: In this procedure asterisk refers to sections of the
alternate method.

,

3.0 PURPOSE
,

'

t

3.1 The purpose of this procedure is to assure that activities described
i herein are performed and that records specified by Reg. Guide 1.150 -

are generated, gathered, stored, and reported in a manner consistentI

i with both Reg. Guide and General Electric Company Quality Assurance
Requirements.

|
| 3.2 It is NOT the purpose of this procedure to provide definitive

instrucffons to the operator of the analysis and recording equipment;

| used to generate the required records. It is, however, a
| requirement of this procedure that all analysis and recording
'

equipment used be operated in accordance with the manufacturer's
; recomendations.

Of

,,

| GENERAL $ ELECTRIC
'

!;
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O
4.0 METHOD (S) 0F COMPLIANCE

I

The method (s) of compliance with Reg. Guide 1.150 are delineated in the
sub-paragraphs that follow. Each sub-paragraph corresponds with a section I

of Reg. Guide 1.150 alternate method. *(Note that Sections 4 and 5 have
been deleted from Revision 1 of Reg. Guide 1.150.)

4.1 Inspection System Performance Checks

4.1.1 Pre-Exam Performance Checks specified in Paragraph *1.1
will not be performed separately. These checks are identical
to the checks required in 4.1.2 below, and the reliability of
checks perfomed up to six months prior to the examination
does not satisfy the quality assurance requirements of the
General Electric Company.

4.1.2 Field Performance Checks specified in Paragraph *1.2 shall be
performed before, during, and after the examination of
Reactor Yessel welds as specified below.

4.1.2.1 RF Wavefom and frequency amplitude infomation
shall be recorded for each transducer involved with
the examination. These records may be photographic,

,

O computer generated, or a combination of both. The
: reflector used to generate the required infomation
' shall be a calibration hole in one of the Owner's

RPV calibration standards. Identification of the
calibration standard and the reflector used shall be
documented to allow future RF Wavefom data to be
gathered from the same reflector.

( 4.1.2.2 ' Screen Height Linearity Information shall be
I recorded daily during the first calibration

performed on each ultrasonic examination system.
The data shall be gathered in accordance with the
requirements specified in the procedure being used

, during calibration. The record of screen height
! linearity shall be the calibration data sheet.
|

|

|

O

GENERAL $ ELECTRIC
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C 4.1.2.3 Amplitude Control Linearity Infomation shall be
recorded daily during the first calibration-

performed on each ultrasonic examination system.'

The data shall be gathered and sensitivity set in
accordance with the requirements specified in the
procedure being used during calibration. The record i

of amplitude control linearity shall be the )
calibration dats sheet.

<

4.1.2.4 Angle Beam Profile Characterization shall be
performed for each transducer / wedge combination used
to examine reactor vessel welds. The profiling
shall be performed both before the search unit is

,

"

used to examine the first weld and after the search.

unit is used to examine the last weld during the'

examination. The data shall be gathered in
accordance with the requirements of the applicable
examination procedure. The record of vertical beam
profile determinations shall be per the requirements
of the procedure (s) used during the examination.

4 4.2 Calibration

4.2.1 Calibration for Manual Examinations shall be performed in
accordance with the applicable manual ultrasonic examinationprocedure. Calibration checks shall be perfomed at the

,

intervals specified in the applicable examination procedure.
The record of manual ultrasonic calibrations shall be thecalibration data sheet.

4.2.2 Calibration for Mechanized Scanning shall be prfomed in
accordance with the applicable remote ultrasonic examination
procedure. Calibration checks shall be performed at the
intervals specified in the applicable examination procedure.
The record of remote ultrasonic calibrations shall be thecalibration data sheet.

4.2.3 Calibration Confirmation shall be as specified in the;

| applicable ultrasonic examination procedure (Ref.4.2.1 -
4.2.2).

j 4.2.4 Calibration Blocks used during the preservice examination of
the L1merick Un1t #1 Reactor Vessel Welds shall be those4

furnished by the Owner. Where possible, the same'
,

calibration block (s) should be used to perform successive
RPV examinations. Where use of the same block (s) is not
possible, the provisions of Section *2.4 shall apply.

!
i 4.3 Examination scope and extent shall be in accordance with Reference'

Z.1.1.Z. The use of electronic gating is addressed in the
applicable ultrasonic examination procedure (s).

;

GENERAL $ ELECTRIC
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4.3.1 Internal Surface examination requirenients per

O sectioa 3 2 are ae=oastratea durias each #1tr soa$c
examination system angle beam calibration. The demonstration
shall document the ability of the ultrasonic examination
system to differentiate between an indication from " clad
roll" and an indication from the ID notch in the calibration
standard. The record of this demonstration shall be the
calibration data sheet.

4.3.2 Scanning Weld-Metal Interface The ultrasonic examination
procedures developed by General Electric for preservice
inspection of the Limerick Unit #1 RPV utilize the ASME
Section V Article 4 specified beaming angles of 0*, 45*, and
60*. These search unit angles are not based on weld
preparation geometry; therefore, the ability of these beaming
angles to detect an unfavorably oriented planar flaw must be
demonstrated. The record of this demonstration will be
included in the " Reporting of Results" required by Paragraph
4.5.

4.4 Recording and Sizing The capability of General Electric examination
'procdures to detect and size flaws during the Limerick Unit #1
preservice inspection must be demonstrated. The record of this
demonstration will be included in the " Reporting of Results"
required by Paragraph 4.5.

,m The procedures developed by General Electric for preservice
(_) inspection of the Limerick Unit #1 Reactor Vessel Welds require all

data to be recorded to 20% DAC end points and, if the indication
amplitude equals or exceeds 50% DAC, the 50% DAC data is also
recorded. All data is recorded at scanning intervals of 1/4" or
less. Detemination of the adequacy of the recorded data and data
evaluation will be made by a certified Level III individual other
than the one performing the examination.

4.4.1 Geometric Indications All indications will be evaluated by a
cert 1ffed Level III fndividual. If Level III analysis of the
data determines that the indication is geometric in nature,
the basis for the detemination will be described in the
report of the examination.

; 4.4.2 Indications with Changing Metal Path All indications will be
I evaluated Dy a Cert 1 fed Level III Individual. The Level III

will detemine the location, through-wall dinension, and
)- proper DAC evaluation. No deteminations need to be made by

the examination teams since, by procedural requirements, all
data shall be recorded if it equals or exceeds 20% DAC in

L amplitude.

I

!O
GENERAL $ ELECTRIC
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4.4.3 Indications Without Changing Metal Path See explanation in
4.4.2 above. Also, see precautionary note in *6.3 C for
consideration.

4.4.4 Evaluation of Indications All indications without changing
metal path and all indications in the outer 75% of the RPV
wall thickness shall be sized using 50% DAC end point data.

All indications with changing metal path in the inner 25% of
the RPY wall thickness shall be sized using both 20% DAC and
50% DAC end point data. The detemined size of these
indications shall be the larger of:

a) Indication size detemined using 50% DAC end point data,

- OR -

b) Indication size determined using 20% DAC end point data
minus the predetermined 20% DAC beam spread.

4.5 Reporting of Results The records detailed in Section *7 become a
part of the report of the preservice examination. Retention of,

these records is the responsibility of the Owner. Any indication
that exceeds the allowable Ifmits detailed in Section XI will be
reported to the Owner in accordance with contractual and GeneralO tiectric oua1ity ^=sur ace "aauai reau're eats- The report $as or

.

any indication (s) indicative of " Abnormal Degradation of Reactor
Pressure Boundary" is the responsibility of the Owner.

4.5.1 The best estimate of the tolerances (error band) in sizing
flaws will be determined using standards developed by the
General Electric Company for this purpose. The two blocks,
(CE drawing 160-83C-17 for manual equipment and DP Block #
for Automated equipment) together represent the range of,

1 thicknesses to be examined on the Limerick linit #1 RPV. The'

data and engineering analyses used to develop these error
i bands will be included as a part of a report documenting the

requirements of Section *7.

4.5.2 The effectiveness of the ultrasonic examination procedures
will be domonstrated on the standards used for error band
determinations (4.5.1 above). Documentation of these
demonstrations will be included in the Section *7 report.

|

| -

:
1

!O
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4.5.3 The actual volumes that have not been examined due to vessel
configuration, such as nozzle interferences or volumes that
are shadowed by vessel flaws, will be documented in the
report of the examination. Volumes not effectively examined
due to near field effects, c1' adding to base material
interface, electronic gating, or opposite surface
interferences will be detemined using the standards
discussed in Paragraph 4.5.1. Calculations for detemination
of these effects will be included in the Section *7 report.

The calculated effect of these items will be applied to the
results of the preservice examination. Areas not examined
(configuration) or not effectively examined (near field,
etc.) will be reported to the Owner in accordance with
contractual and General Electric Quality assurance Manual
requirements. Any " Relief Requests" necessitated by these
items will be the Owner's responsibility.

; 4.5.4 Sketches to clarify the effect of vessel configuration on the
preservice examination of the Limerick Unit #1 RPV will be

; included in the report of the examination.

O 4.5.5 Sketches of mechanized scanning equipment with necessary
reference points and dimensions will be furnished with the

9Section *7 report. These sketches will allow the Owner to
follow the mechanized scanning equipment's indication
location method.;

4.5.6 Alternative volumetric examination, if used, will be
documented, and the results of such examinations will be
included in the report of the examination.

5.0 PERSONNEL

All calculations and reporting required by Reg. Guide 1.150 will be
'

performed by a certified Level III individual. Data required to perform
these calculations and evaluations may be gathered by either a certified
Level II or a certified Level III individual.

O
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APPARATUS AND ENGINEERING sEIMCES OPERATONs

GENERAL ELECTRIC COMPANY e MAsCHELLMAC OmCE COMPLD;,1000 FIRsT AVENUE * KING CW Prussia, PENNS/LVANIA 19406,

May 24, 1984

. Serial Letter No. 246B-134
.

BECHTEL POWER CORPORATION
Limerick Generating Station
P. O. Box A - Sanatoga Branch
Pottstown, Pennsylvania 19464

Attention: T. M. Gwin
Project Construction Manager

Subject: PHILADELPHIA ELECTRIC COMPANY
. Limerick Generating Station = - - --- - - - - - - - - - - -

Units 1 & 2, Job No. 8031
PRESERVICE AND Inservice Inspection of RPV
Subcontract 8031-M-246B

{ Reference: Comp 1'

*

Gentlemen:

The attached report represents General Electric's undated response to the
PECo/Bechtel concerns regarding the referenced item.

If you have any questions, please contact Fred Plefka (215-962-6093).

Very truly yours,

hhA. F. Plefka / F
i !

,

'

Project Manager
Nuclear Plant Services

AFP/jas

cc: S. J. Kepler
J. J. Honer (2)

|

O

|
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SUMMARY REPORT COMPARISON OF SENSITIVITY BETWEEN THE REMOTE
AUTOMATIC AND THE MANUAL EXAMINATION SYSTEMS
USED DURING THE LIMERICK #1 PRESERVICE

t] EXAMINATION

REFERENCE: PHILADELPHIA ELECTRIC COMPANY
Limerick Nuclear Generating Station
Contract No. 8031-M-2462

N Unit #1 - Preservice Ult,esonic Examination

The data gathered during the Limerick Unit #'. Preservice Examination provides the
baseline against which future inservice exam data will be evaluated. Since the
Limerick examination was a composite that used two differing examination systems,
correlation between these systems must be established. The purpose of this report
is to establish the limits of this correlation.

T M re are several factors that, taken alone or in combination with the others,
affect the comparison of data gathered using differing examination systems. The
impact of each of these items affects the examination systems in different ways,
rendering exact correlation of data between systems an impossibility. What can be
done, however, is to establish an upper and lower bound factor that can be applied
as needed. The most likely- usr ui Gis -i.dur-wvvid im dur irty a marru& check on
an indication that was originally detected using the Remote Automatic System.
Such checks are often used by utilities to monitor indications, between scheduled
examinations, for information purposes.

O The factors affecting ultrasonic data can be grouped in three broad categories.
b The categories are: ,

1. The system operating characteristics

2. The equipment manufacturing tolerances for instruments.

3. Transducer characteristics.

The following pages contain a discussion of these items, a comparison of the item
between systems, and a discussion of the item's affect on the correlation factor.

'
.

SYSTEM OPERATING CHARACTERISTICS

The examination systems used for Limerick Unit.#1 vary in operating characteristics
due to their design. The major design variations between systems are the receiver
bandwidth and the RF/ video circuitry. The differences are:

Remote Automatic System Receiver Bandwidth is considered to be narrow.
The receiver is tuned to operate at its optimum
for a single selected frequency. This
frequency is 2.25 MHz. .

,
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RF/ Video Circuitry provides relatively narrow
band input to the receiver by conditioning
the broader band return signal from the

,() transducer.

Manual Examination System Receiver Bandwidth is considered to be broad.
The receiver is designed to operate
adequately over a range of frequencies from
1.0 - 10.0 MHz. Each receiver, however, has

-g.
' an optimum operating frequency within the

band. This optimum varies widely even between
instruments from the same manufacturer.

RF/ Video Circuitry for manual systems is
designed to provide adequate performance with
transducers in the instruments frequency
range. The circuit contains bandpass filter-
ing that conditions the return signal to the
bandwidth selected regardless of the true
frequency of the transducer.

As shown above, the systems used at Limerick differ in operating characteristics
by design. Presently, neither the ASME nor the NRC consider these differences.
This results in a lack of research data to quantify the effect: Research per-
formed at Pacific Northwest Laboratory (NUREG/CR2264) indicates that an instrument
tuned to operate within a narrow band of parameters offers more consistent results
than one designed to operate over a 'arcad band.

(~'; Receiver bandwidth and RF/ video circuitry are known to affect the results of ultra-
V sonic examinations. Presently, limited research data indicates that the effect

could be as much as 3 dB's. Until sufficient research is performed to quantify
the effects of these items, they will continue to affect correlation of ultrasonic
data, gathered by systems with differing operating characteristics, in an adverse

For purposes of this report, the 6 dB spread referenced above will bemanner.
assigned a value of 3 dB's to remain conservative.

MANUFACTURING TOLERANCES FOR INSTRUMENTS

The ultrasonic test instruments used in examination systems are built to operate
within a tolerance band specified by the manufacturer. The bands vary somewhat
between manufacturers but are consistent between instruments produced by a single
manufacturer. The acceptable tolerance is determined by the manufacturer
consistent with the end use intended for the instrument.

The Remote Automatic System used at Limerick contains a single multiplexed ultra-
sonic instrument. Therefore, the affect of tolerances on the Limerick data is
negligible.

The Manual Examination Systens used at Limerick contained several instruments pro-
duced by the same manufacturer. The affect of manufacturing tolerances on the *

manual data is present and must be accounted for.

iO
V
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It has been learned through experience that different ultrasonic instruments,
each operating within the manufacturers specifications, may offer widely varying
responses from the same reflector. One cose at an operating plant involved a

(3 reflector that was present, disappeared the following year, and reappeared the
U third year. The cause was found to-be the ultrasonic instruments used even

though all were operating within specs.

Research performed by General Electric concerning the differences between manual
instruments (see Attachment #1) shows that a spread of 5.5 dB's exists between
insthments from the same manufacturer. It is reasonable to expect the spread
betwtien instruments of different manufacturers to be even higher. The GE data
was generated using the same transo' cer and- reflectors with only the instrumentsu

as a variable. The data does not cover instruments from all manufacturers but
it is a reasonable assumption that the data provides sufficient comparison for
data correlation. For purposes of this report, the 11 dB spread referenced above
will be assigned a value of 5.5 dB's to remain conservative.

TRANSDUCER. CHARACTERISTICS

The transducers used in en examination system have been shown to be the most
variable component of the systen;. The variations within a single transducer
over a period of time'ere caused by mechanical damage, aging of the active
'ement, and wear. The variations between. transducers, especially those from __ _ ___ _

di#ferent manufacturers, result from desigh, assembly techniques, materials,
damping, and electromechanical efficiency. The range of performance between
transducers is wide. A 6 dB difference between two transducers of the same
nominal rating, when examining the~ same reflector, are not unusual. Another
factor that affects ultrasonic data is the shape of. the transducer itself. Of

g
V the items above, only electromechanical efficiency and transducer shape have been

thoroughly documented through research efforts. Their affects on the, correlation
of Limerick data is as follows.

Remote Automatic System ~Electromechanical Efficiency for the transducers
- used in the Remote Automatic System is deter-

- mined at the time of manufacture by a measure-
' ment of relative sensitivity. Relative

sensitivity is calculated by~ measuring the
attenuation required to reduce the amplitude

Iof a return signal to a predetermined value.
This measurement is made c'uring the transducer

,

certification process. Variations in test, '

results attributable to transducer efficiency
happen due to a wide mismatch in efficiency
between transducers. The six transducers
used in the automatic system have ratings in
the range of 31 - 38 dB's and arc considered
to be closely matched.

Transducer Shape for all transducers used in
the Remote Automatic System is round with a .

1" diameter element. The round element has

.

o .

.
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been shown to offer a uniform sound pattern
with a larger portion of the pattern in the
-1 to -6 dB range than either square orn

C rectangular elements. This means that a small
reflector is more likely to be interrogated
by the strongest portion of the beam when
using a round transducer.

Manuel Examination' System Electromechanical Effici ~ v for the trans-
4 ducers used in the Manual'Ex' amination Systems ;

is determined in the same manner as used for
the automatic system. The seven transducers ;

used in the manual systems have ratings in the '

range of 38 - 53 dB's which is more than twice
the range found in the automatic transducers.
This increase in the range of transducer
efficiency for the manual transducers can
affect the correlation factor.

Transducer Shape for transducers used in the
Manual Examination Systems ranged from round
1" diameter for the 0 longitudinal wave trans-
ducers to rectangular 1/2" x 1" elements. The

-- 1" diameter ewave transducers tompare7avoraDry ---
with the L wave used in the automatic system.
The 1/2" x 1" rectangular elements have been
shown in laboratory testing to have a non-
uniform sound pattern with a very narrow

O portion of the pattern falling in the -1 to
' '' -6 dB range. This means that a small reflector

is less likely to be interrogated by the
strongest portion of the sound beam when using
a rectangular transducer.

The data presented above shows that, while all transducers used at Limerick meet
the requirements of the ASME for examination, those used with the automatic system

; are more likely to detect small reflectors at recordable amplitudes. This also
indicates that direct comparison of data from small reflectors using both the
automatic and the manual systems does not yield meaningful results. The differences
between transducer shape becomes smaller with increasing reflector size.

.

!

| COMP-1

At the beginning of the Limerick preservice examination, General Electric, at the
request of PEco/Bechtel, developed a program designed to quantify the average
sensitivity difference between the GE remote examination system and the manual
systems used on the project. The data gathered for the L wave portion of the pro-
gram correlated well with a 6 dB difference. Unfortunately, the angle beam
indications proved to be too small for comparison purposes. The lack of directly
comparable data necessitated the development of a correlation factor based on -

i laboratory studies.

|
Page 4 of 6
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DISCUSSION

As presented in the preceeding paragraphs, equipment differences ranging from
O 3 dB's for operating characteristics, to 5.5 dB's for instrument manufacturing

tolerances, to 6 dB's for transducer characteristics affect correlation of data
between the GE Remote Automatic Examination System and Manual Examination Systems.
The effect of these differences is addative, yielding maximum theoretical spread
of 29 dB's between systems. It should be noted, however, that the theoretical
maximum and the actual observed performance seldom agree. The performance
diffpencesfortheequipmentusedatLimerickwasestimatedasfollows:

Theoretical Observed

Differences in Receiver and 3 dB's NegligibleRF/ Video Characteristics

Differences in Instrument Known Only to 5.5 dB's
Manufacturing Tolerances Manufacturers

Differences in Transducer 6 dB's 3 dB'sCharacteristics

Differences Due to Not Clearly
2 dB,s~Transdecar Jhepe-_ _ _ _ - _ Estir.;ted = _ _

The estimates above yield a maximum expected spread of 10.5 dB's for the system
differences. This compares favorably with measured differences between the GE
remote system and manual systems performed at other plants. The measured

O differences at these plants ranged frem 4 dB's through 11.1 dB's for an average
V of 7.55 dB's.

,

CONCLUSION

If manual examination of indications det cted by the Remote Automatic System
should ever be required at Limerick, several precautions should be exercised.
They are:

|
1. The manual instrument selected should operate with similar character-

| istics. An instrument from the same manufacturer should be sufficient.
The GE remote system used at Limerick is based on a Krautkramer-.,

Branson Pulser / Receiver.

2. The transducer selected for the examination should match the operating
characteristics of those used with the automatic equipment as closely
as possible. The transducer should be round 1" diameter with a
relative sensitivity (electromechanical efficiency) of ~ 34 dB's. The
transducers used with the automatic equipment were Aerotech, Gamma
Series,1" diameter, 2.25 MHz.

3. The examination personnel and Level III performing the exam should be .

aware that direct comparison may be impossible and a 10.5 dB
sensitivity difference could exist. -

;

Ov
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4. Due to system design and components, the Remote Automatic System is
much more likely to find return signals from very small reflectors
to be recordable. This is especially true at 20% DAC recording

O- ievels. ra the case or smaii. uaravorabis orieated reriectors.
comparison by manual techniques may be impossible.

5. As the state of the art in both automatic and manual equipment improves,
the changes should be evaluated for their affect on the correlation

.sp factor. The changes should then be applied during the comparisons.

Prepared by: M T9/2;Di - ,
Wade F. Miller /
GE DA&ESO ESD
NDE Specialist

WFM/jas
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NUCLEAR ENERGY SU$lNESS OPER ATIONS

gr4m4ENT TITLE Test Methode for Deterglination of Distance Amplitude Correction (DAC) Curve
D111erence Between Ultrasonic (UT) Instruments - Procedure 5
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LEGEND OR Of 9 Carts 0N OF ORDUPS FMF

88PL ITEM NQ,
a

REvislONS

. - . .
_ _ - _ _ _ -

.

.

_ _

!

|
*

I

h PRINTS TO
4ADE SY AlTROVA LS DEPT LOCATION
R.E. Lindemann

j
CHKO 8Y 155ULD

.

1B.R. Rajala 2egyyny ,,,,, ,, , n,

mensostarv von ), ._ . .

_ __ __ - _ _ _ - _



~

GENER AL O rtiernic - 2'

NUCtEAR ENERGY
SUSINESS OPERATIONS C:EV

O 2 e a the:i r r > cer 1 tion r nist nee Ameist de corr etion (nic)
Curve Difference Between Ultrasonic (UT) Instrument

Proc _edure B
. - .

*.

Purpose of the test is to determine whether differences occur between ultrasonic
instruments which produce varying results.

.

Test No. I
'

1.) Select ultrasonic instruments that have been electronically calibrated.

2.) Perform a linearity check on each instrument before performing the various
tests. Those instruments that do not meet the requirements of Steps 1 and

_ .. __

2 shall not be used.

3.) The saas transducar/ wedge / cable combination shall be used for all tests.

O -

i

| 4.) Using the test block shown in Sketch (1, calibrate the ultrasonic instrument

| by setting the peak amplitude response from the 2" deep, 1/4" diameter hole
'

to approximately 75 - 90% Full Screen Height (FSR).

5.) without changing the sein, sean and record the peak amplitude response fro:n
the 3, 4, 5, and 6 inch deep, 1/4" diameter holes. This will be the
reference gain.

,
.

6.) Go to the 1/8" diameter holes and record the peak amplitude responses from
corresponding holes (2, 3, 4, 5, and 6 inch depths).

7.) All data is to be reeerded in % FSH.

8.) Repest the above test far each instrument. '

_

O
-o..-....,

-_ _..__._...__.___..____._______M_*_~ ___ _._. _ _...... _ ____
* * ~
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QTestNo.2
1.) Use the same transducar/vodge/ cable, test block, and ultrasonic instruments

used in Test 1, Step 3.
-

, .

2.') starting with the 1/4" diameter hole at 2 inches in depth, set the peak
amplitude response to between 75 and 90% FSH. Go to the 1/8" diamatar hole

at the corresponding depth and record the peak amplitude response.

3.) Repeat Step 2 for the 3, 4, 5, and 6 inch deep holes.

- - . _ - _ _ . _ - _

O .

:
!
t

.

|

.

o

O
88E0 807 (REv to/st)

. . J .
*

.
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O
Procedure B

The objective of Procedure B was to determine the extent of response varia-
.

tions between individual ultrasonic instruments.

Test #1

A DAC curve was established using the 1/4" SDN at depths of 2, 3, 4, 5, and

6 inches on the test block shown in figure f2. The peak amplitude response

was noted from 1/8" SDH at corresponding depths. The results from eight

different ultrasonic instruments show a variation ranging from 1.4 to 5.6 db

-ewpendtfig on depth of reflector. -The results are shown in table #5 and figure
~~~

#3.

O
.

TEST #2

This test was a repeat,of test fl. except that all 1/4" SOH responses were

set to 801 FSH and then the ccrresponding 1/8" SDH responset were recorded.

The results of this test show that individual ultrasonic instrument dif-

ferences' are decrease' when the reference scale is increased. The ranged

of difference was .7 to 2.1 db for this test. The results are shown in

table #6 and figurt #4

__

O
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PROCEDURE 8 TEST f.1 -

TABLE #5

INSTRUMENT

USIP 11 USIP 11 USIP 11 NORTEC 131<

$/N 3299 $/N 3984 S/N 3402 _$/N 0103

2" bs% FSH 80% FSH 80% FSH 82% FSH

yy'4 ~
45% FSH 47% FSH 53% FSH3" 42% FSH

24 FSH 28% FSH 28% FSH 34% FSHSDH 5" 13% FSH 181 FSH 20% FSH 21% FSH
6" 6" FSH 10% FSH 13% FSH 14% FSH

W' 2"
49%FSH(61%DAC) 521FSH465%DAC 53%FSH(66%DAC) 54% FSH (56% DAC)

3" 24%FSH(57%DAC) 28% FSH I,62% DAC 27%FSH(57%DAC) 33% FSH (62% DAC)
SDH 4" 17% FSH (711 DAC) 19% FSH (68% DAC 20%FSH(71%DAC) 20% FSH (59% DAC)

5" 7%FSH(54%DAC) 11% FSH (61% DAC) 13% FSH (65% DAC) 14% FSH (67% DAC)
6" 3% FSH (50% DAC) 8% FSH (80% DAC) 9%FSH(69%DAC) 8% FSH (57% DAC)

USM-2 USM-2 USL-3A USL-38
S/N 69024 S/N 69084 S/N 1011 $/N 911176

2" 82% FSH 82% FSH 80% FSH 80% FSH
Fv" 3" 45% FSH 451 FSH 50% FSH 45% FSH

SDH 4" 22% FSH 25% FSH 32% FSH 29% FSH<

. 5" 13% FSH 13% FSH 20% FSH 17% FSH

| 6" 55 FSH 7% FSH 13% FSH 12% FSH

W *2"
50% FSH (615 DAC) 52%FSH(63%DAC) 50% FSH 63%DAC) 45%FSH(56%DAC)

3" 23% FSH (51% DAC) 23% FSH (51% DAC) 10% FSH 60% DAC 27% FSH (60% DAC)
SDH 4" 12% FSH (551 DAC) 15% FSH (60% DAC) 20% FSH 63% DAC 16%FSH(55%DAC)

5" 8% FSH (61% DAC) 8% FSH 61% DAC) 14%FSH(70%DAC 11% FSH (65% DAC)
6" 3% FSH (60% DAC) 31 FSH 42%DAC) 9% FSH (69% DAC) 7% FSH (58% DAC)

.

G

|

|
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SAFE TEAM PERFORPED ALL b.S O- -
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PROCEDURE B TEST #2

Depth 2' 3' 4" 5" 6" -

INSTRUMENT

SIP 11 1/4" SDH 80%FSH 80%FSH 80%FSH 80%FSH 80%FSH

/N 3402 1/8" SDH 521FSH 50%FSH 52%FSH 621FSH 65%FSH

(65% DAC) (63%DAC) (65%DAC) (78%DAC) (81%DAC)

USIP 11 1/4" SDH 80%FSH 80%FSH 801FSH $0%FSH B0%FSH

S/N 3299 1/8" SDH 44%FSH 48%FSH 50%FSH 60%FSH 56%FSH

c (55%DAC) (60%DAC) (631DAC) (75%DAC) (70%DAC)

USIP 11 1/4" SDH 80%FSH 80%FSH 80!FSH 80%FSH 80%FSH

S/N 3984 1/8" SDH 511FSH 48%FSH 49%FSH 60%FSH 59%FSH

-(64%DAC) (60%DAC) (61%DAC) (75%DAC) (74%DAC)

NORTEC 1/4" SDH 78%FSH 77%FSH 85%FSH 82%FSH 80%FSH

S/N D103 1/8" SDH 50%FSH 48%FSH 53%FSH 60%FSH 57%FSH

(64% DAC) (62% DAC) (621DAC) (73% DAC) (71%DAC)

USM-2 1/4" SDH 88%FSH 84%FSH 78%FSH 88%FSH 90%FSH

S/N 69024 1/8" SDH 55%FSH 50%FSH 43%FSH 65%FSH 70%FSH

(63% DAC) (60%DAC) (55%DAC) (74%DAC) (78%DAC)

~ ~ ~ ~ USM-2 1/4" SDH 77%FSH 82%FSH 79%FSH 90%FSH 85%FSH

S/N 69084 1/8" SDH 46%FSH 50%FSH 501FSH 68%FSH 68%FSH

(60%DAC) (61%DAC) (63% DAC) (761DAC) (80%DAC)

3 SL-38 1/4" SDH 80%FSH 80%FSH 80%FSH 801FSH 80%FSH1

sj/N911174 1/8" SDH 50%FSH 52% FSH 51%FSH 55%FSH 511FSH

(63%DAC) (65%DAC) (64%DAC) (69%DAC)' (64% DAC)

LSL-38 1/4" SDH BO%FSH 80%FSH 80%FSH 80%FSH 80%FSH

S/N 1011 1/8" SDH 50%FSH Sl%FSH 50%FSH 58%FSH 58%FSH

(63%DAC) (64%DAC) (63% DAC) (73%DAC) (73% DAC)

.

i

:

O
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O -8FIANUALINSTRUMENTSUSEDO O
:'- SAE TRANSDUCER FOR ALL TESTS

- 1/4" HOLE SET TO 75% FSH - 90% FSH AT EACH DEPTH
,

- SAME TEAM PERFORED ALL TESTS

. .
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zw Attachment 4
6

if! LIMERICK GENERATING STATION, UNIT 1
'?" ' COMPONENT SUMMARY TABLE, REV. 0

7
'i

.

|1
',

d The Component Summary Tabic is presented in two parts. Part 1 is'

an itemized listing of the pressure retaining components, welded attachments
.r. and supports for which complete preservice examinations in accordance

with ASME Section XI, Tables IWB-2600 and IWC-2600 were not concluded
due to various physical impediments. Part 2 is a listing of Class 1

: valves for which the manufacturer's internal surface visual examinations
under ASME Section III are considered adequate to meet the requirements
of Section XI Examination Category B-M-2, Item B6.7. Both parts of the3

table include components prev /.7usly identified for relief request.

The data provided in the omponent Summary Table is based on Incompletet

Examination Analysis Reports (1 EAR's) and Revision 7 of the Preservicey.

q Inspection Program Plan as submitted by NES.
,

3 It is recognized that this Component Summary Table, as presented in
this Revision.0, is subject to change, concingent upon the ~ conclusion of

'; current examination data anslyses and modifications on the plant designj and as-built configuration.
2
4, The following is an abbreviation index for use with the Componenti
-1 Summary Table:
I(j ,- ;g Ceneral

,

}
i .N/A Not Applicable.-

7,.

?' SIC Safety impact Catenary - The Category number identifled-

relates to a description in the Safety Impact Summary,.

p which follows the Component Summary Table.

Systems

I
( Residual lieat Removal RH-

$ High Pressure Coolant Injection lip-

; Main Steam ts-

* Core Spray CS-

Feedwater FW
-h

-

Reactor Core Isolation Cooling RC-
'

Keactor Recirculation RR-

[ Reactor Water Clean-up RW-

' Control Rod Drive RD-

+

-

'
-1-

v

: o -

.

Y
a

I

J

$1-
e
Tx |' _ _ _ - _ _ . _-____-_-_-__--_ _ _-- - - - --
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LIMERICK GENERATING STATION, UNIT 1
SAFETY IMPACT SUMMARY, REV. 0

,- \

kms/ Component Suffixes

A - New or additional weld
LD Longitudinal Seam (Downstream)-

LU Longitudinal Seam (Upstream)-

Min - Inner Radius of Elbow Seam
Max Outer Radius of Elbow Seam-

R Repair Weld-

Examination Code

MT Magnetic Particle Examination-

RT - Radiographic Examination
UT - Ultrasonic Examination

Long. - Longitudinal as defined in ASME Section XI,
Article 111-4430, " Longitudinal Reflectors".

Cire. - Circumferential as defined in ASME Section XI,
Article III-4420, "Circumferential Reficctors".

VT Visual Examination-

O-
%)

.

k
4

?
4

1

1 -

2

-2-

RSL/pd 2/2

-,

.
'% w

.

~
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] Addendum to Ccmponent Summary Table, Parr 1, Rev. 0

,r\
\ t

V Component Identification: HP-117
Isometric Drawing Number: 02-04
Component Description: 14" x 14" x 10" Tee to Valve

(HV-lF007)
Code Category / Item No.: C-F/C2.1
IEAR No.: N/A
Obstruction / Remarks: Indication Exceeded 20% DAC, Sized at

50% DAC
Percent Complete: N/A
Method of Examination: UT
SIC: 8
Relief Request Number: 20

Component Identification: 761E920-HAW
Isometric Drawing Number: 07-101
Component Description: Pump Support, Lug Weld
Code Category / Item No.: Il-K-1/li5.4
IEAR No.: N/A
Obstruction / Remarks: Forged Lug to Cast Base Metal
Percent Complete: 0% Long. & Circ,*

Method of Examination: UTp(/ SIC: 4
Relief Request Number: 8

,

i

,3 -

t

RSL/pdO7098403

Oz),.

.

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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LIMERICK GZNERATING STATION, UNIT 1

COMPONENT SUMMARY TABLE. PART 1. REV. 0

. Relief
Component Ident. No. Component Description Request

Tuometric Bua. No. code cateeorv/ Item No. TERN No. obstruction /ammarks X conolate Method sig Mo.

RNA-0014 Nozzle to 12* Fiye 2036 Joint Configuration 602 Long UT 4 6
01-01 3-J/84.5 Fitting to Pipe Weld 100% Circ.

2NA-013 12* Flued Need (n-454) 2212 Joint Configuration 602 Long. C UT 2 6
01-01 to Valve (NV-1F017A) Fitting to Fitting Wel' Cire.

B-J/34.5

RNA-092 12' Flued Mead (x-134) 2228 Joint Configuration 502 Long. UT 2 6
01-01 to Valve (NV-1F0154) Fitting to Fitting Weld 302 Circ.

3-J/B4.5

RNA-140&R 16' Flued Head (x-391) 2088 Joint Configuration 60% Long. UT 1 13
01-02 to Valve (NV-F021A) Fitting to Fitting Wsid 1002 Circ.

C-F/C2.1

ENA-152A 6* Flued Need (m-205A) 2047 Joint Configuration SOE Long C UT 1 13
01-02 to Valve (NY-1F0274) . Fitting to Fitting Weld Cire.

C-F/C2.1 8

RNA-9341 18' Pipe to 2257 Joint configuration 755 tong. UT 1 13
01-03 Flange (FE-IN054A) Fitting to Pipe Weld 1002 Circ.

C-F/C2.1

RNA-065A 30* x 24" Reducer to 2242 Joint Configuration 80% Long C UT 11 6
01-03 24* Fire Fitting to Pipe Wald Cire.

3-J/34.5

RNA-094A- 12" Fipe to 2208 Proximity of Adjacent 100X Long C UT 1 13
01-03 14" x 12* Reducer Brain Line to Scan Path On Circ.

C-F/c2.1 Pipe side and Columnar
Structure of Dendritic Weld

RH3-003 Valve (1F0658) to 2004 Insufficient Distance 100% Long C UT 4 6
01-04 12" Fire Between Welds RH3-003 and Circ.

B-J/54.5 RHB-004 for Full Scan Path

RHB-004 12" Pipe to Elbou 2009 Insufficient Distance 100% Long C UT 4 6
01-04 B-J/54.5 Betueen Welds RHB-003 and Cire.

RHB-004 for Full Scan Path

RMS-005LD- Elbou Sean Maw. Radius N/A Indication Exceeded 20% DAC, M/A UT 4 19
Max. B-J/84.5 sized at 50% DAC
01-04.

.

e $ -

f
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LIMERICK EEMERATING STATION. UNIT 1
COMFSMEMY SUMMARY TABLE. PART 1. REY. O

Relief
Component Ident. No. Component Description Request

Isometrie nue. Mo_ code cateeerv/ Item Mo_ Iran No. Obstruction /Femarks % Comolate Method 11C Mo.

Ins-313 12" Flued Head (x-453) 2212 Joint Configuration 602 Long C UT 2 6
01-04 to Valve (MT-1F0178) Fitting to Fitting Weld Circ.

3-J/34.5

Rus-082 12* Flued Nead (n-133) till Joint configuration Set Long UT 2 6
01-04 te valve (NV-1F0155) Titting to Fittimg Weld 502 Cire.

3-J/94.5

RRS-1321 16" Flued Nead (m-395) 2101 Joint Configuration SOE Long C UT 1 13
01-05 t~o Valve (NT-3F0215) Fitting to Fitting Weld Cire.

C-F/c2.1

3RS-149AR 6" T1ued Nehd (u-2055) 2103 Joint configuration SOE Long & UT 1 13
01-05 to Talve (NT-trat?S) Fitting to Fitting Weld Cire.

C-T/C2.1

ass-053R 30* Fire to Flange 2207 Joint configuration 40% Long C UT 11 13
01-06 C-F/C2.1 FiPe to Fitting Weld Cire.

ENS-0674 Valve (NT-1F0048) to 2040 Joint Configuration 75% Long C UT 5 13
01-06 24* Flued Nead (m-2033) Fitting to Fitting Weld Cire.

C-F/C2.1

RNC-013 12" Flued Head (m-45C) 2212 Joint Configuration 60% Long C UT 2 6
01-07 to Valve (MV-1T017C) Fitting to Fitting Weld Cire.

3-J/34.5

RNC-017R IS* x 12* Reducer 2060 Frosinita af Weld to 45% Long C UT 1 13
01-07 to 18' Fipe Penetration Limiting Cire.

C-F/C2.1 Scan Fath
e

BBC-053B 30* Fire to Flange 2094 Weld Configuration 902 Long C UT 11 13
01-03 C-F/C2.1 Loss of X-Ducer contact Cire.

in Weld Toe

RNC-054LU to Longitudinal Elbou seam 2019 *Fernanent" Welded support 80% Long C UT 11 14
RNC-055LD C-F/c2.2 Brace on Weld seam Cire.
01-03

RMC-056tu to Longatudinal Elbou seam 2020 *Fernanent* Welded Support J0% Long. E UT 11 14
BHC-057LD C-F/C2.2 Brace on Weld sean Cire.
01-04

-

ENC-965a Valve (NY-1F004C) to 2041 Joint Configuratton 75T Long C UT 5 13
01-04 24' Flued Head (m-203Cl Fattang to Fittang Weld Circ.

C-F/C2.1 I-Beam Obstructson

-

6
6 6
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LINERICE GEMEBATING 52ATIO.4. UNIT 1
ceMPOMru? SBNRART TABLE. PART 1. REV. O

Relief

Component Ident. No. Component Description Retuest
Tnometrie Due_ uo_ Code cateeorwiftem Mo. YEAR No. Ohstruction/ Remarks E Conniete ggligg 31g wo_

353-894 11' Fire to Elbou 2007 Insufficient Distance 1005 Long UT 4 6

01-09 3-J/34.5 setueen ueles aus-083 601 circ.
and SND-Set for Tull Scan
Path

CCD-813 12* Flued Need (s-453) 2212 Joint Configuration 60X Long C UT 2 6

01-09 to Valve (NV-1T4173) Titting to Titting Meld Cire
3-J/34.5

CC3-8142 valve (NT-1TS173) to 2006 Joint Configuration 901 Long F. UT 1 13

01-89 12* Fiye Fitting to Pipe Meld Cire.
C-T/C2.1

Sup-8152 12' Fiye to Elbou 2248 6" Sueep-e-Let in Fiye 1001 Long UT 1 13

01-09 C-T/C2.1 1/2* from meld Limiting 982 Cire.
Scan Fath

CCF-059 Tlange to 30' Fire 2243 Tue Nozzles Partially 1005 Long UT 11 13

31-10 C-T/C2.1 Blocking Scan Path 952 circ.

3C3-86115 to Leagitudinal Elbou Se'an 2044 *Feraament* Melded Support 100X Long UT 11 14

CCD-062LS C-T/c2.2 Brace on Held seam 70% Cire.

01-10

RC3-063L5 to Longitudinal Elbou seam 2014 "Pernament* Helded Support SOE Long & CT 11 14

CCD-064L3 C-T/C2.2 Brace on Held Sean Circ.

01-10

GC3-0721 Valve (RV-1T0043) to 2217 Joint Configuration 75E Long C UT 5 13

01-10 45" Flued Nead (x-2033) Titting to Titting Held Cire.

C-T/C2.1

CD-015 20* Flued Mead (m-12) 2196 Joint Configuration SOE Long C UT 3 6

01-11 to Valve (NT-1T008) Titting to Titting Weld Circ.
3-J/34.5 ,

CD-016ALB- Longitudinal Elbou Seam 2054 Nozzle Welded on Seam 92% Long C UT 3 14

Msu. C-T/c2.2 Centerline 3.S* from Cire.

01-11 Weld RN-0163

D2-023 24* Tee to 2089 Joint configuration 981 Long C UT 3 13

_,
01-13 24* x 24* a 20* Tee Fitting to Titting Weld Circ.

C-T/C2.1

7 - 1 .
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LIMERICE GENERATING STATION. UNIT 1
ConPONENT SUMMARY TABLE. PART 1. REV. 0

Belief

Component Ident. No. Comporent Description Re ;ues t

Tsometric Due_ Me. Code catevorv/ Item Wo. IERE No. Obstruction / Remarks T Complete Method gig Mo.

51-170673-3 28* Gate valve solting 2253 Valve Body Blocking 805 Surface MT 3.11 24

01-13 16 Studs and Nuts Access to One End of
C-3/C4.2 Studs and Nuts

51-1T0673-3 28' Gate Valve Bolting 2253 valve Body Blocking 802 surface MT 3.11 24

01-13 16 Studs and Nuts Access to One End of
C-3/C4.2 Studs and Nuts

51-RV-1T006A-3 29' Motorized Gate Valve 2253 valve Body Blocking 802 surface MT 3.11 24

01-13 Bolting. 16 Studs C Muts Access to One End of
C-3/C4.2 Studs and Nuts

51-HV-1T0063-3 20* Motorised Gate valve 2253 Valve Body Blocking SOE surface MT 3.11 24

11-13 Bolting. 16 Studs E Muts Access to One End of
C-3/C4.2 Studs and Nuts

CD-103 Valve (PV-C-1F051A) 2247 Joint Configuration SOE Long UT 1 13

01-14 to 14* x 6* Reducer Fitting to Fitting Weld 70% Circ.
C-T/C2.1

13-146 10" x 6* Reducer to 2059 1" Brain Line Weld 100E Long UT 1 11

01-14 valve (PV-C-tr05133 Partial obstruction of 982 Circ.
C-F/C2.1 Scan Fath

D3-160 Valve (RV-C-1544) to 2074 Joint Configuration 75X Long UT 1 13

01-14 10" x 6* Reducer Titting to Titting Weld 60% Circ.
C-F/C2.1

RCA-1901 6* Fire to Flange 2235 Joint Configuration 30% Long C UT 2 6

01-15 3-J/34.5 Fitting to Pipe Weld Circ.
Columnaz Structure of
Dendritic Weld

REA-218 6* Flued Head (x-17) 2077 Joint Configuration 60% Long.C UT 7 6

01-16 to Valve (HV-1T023) ritting to Fitting Weld Cire.
3-J/B4.5

RH-177 8" x 6" Reducer to 2256 Joint Configuration 75% Long. UT 6 13

01-20 Valve (HV-130) Fitting to Fitting Weld 100% Cire.
C-F/C2.1

RM-1904 6* Pape to Pipe 2230 " Permanent * Hanger 0% Long C UT 16 13

,,
01-20 C-T/C2.1 Complete Obstruction Cire.

(Refer to Section III Surface
and R.T. Exam. Results)

7: -n -
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LIMERICK GENER1 TING STATION. UNIT 1
COMPOMENT SUMMARY TABLE. PART 1. REY _ O

Relief
Component Ident. No. Component Description Request

Tuometric Rue. Mo. Code Catesery/ Item No. IERR Mo. Obstruction / Remarks X complegg Method gig No.

RM-1944 6" Fipe to FiPe 2231 " Permanent * Manger 0% Long. C UT 16 13
01-20 C-F/C2.1 Complete obstruction Cire.

(Refer to Section III Surface
and R.T. Exam. Results)

51-PSV-1F097-5 4" x 6* Relief valve 2253 valve todF alocking 40% Surface NT 24
01-21 Solting. S Studs & Muts Access to One End of

C-D/C4.2 Studs and Muts

RNA-244 valve (RV-125A) 2066 Joint Configuration 60% tong. C UT 7 13

01-22 to 18" Fiye Fitting to Pipe Meld Circ.
C-F/C2.1

RNa-185 valve (NT-1258) 2064 Joint Configuration 60% Long. 1 UT 1 13

01-23 to 18' FiPe Fitting to Pipe Weld Circ.
C-F/C2.1

RNR-MIA-M3 Neat Exchanger Mozzle 2224 Sock-O-Let Melded 98% Long C UT 1 11

01-24 to Nead Held in Scan Fath Cire.
C-9/C1.2

RNR-MIR-M3 Neat Exchanger Mozzle 2224 Sock-O-Let Helded 98% Long. C UT 1 11

01-24 to Head Weld in Scan Fath Cire.
C-5/C1.2

RNR-MIA-M4 Heat Exchanger Mozzle 2042 Joint Configuration 80% Long. C UT i 11

01-24 to Shell 1 Wald (Refer to Section III cire.
C-3/C1.2 R.T. Results)

RHR-HIB-M4 Heat Exchanger Mozzle 2057 Joint Configuration 90% Long. C UT 1 11

01-24 to Shell 1 Wald (Refer to Section III Cire.
C-3/C1.2 R.T. Results)

RHR-HIA-3 Heat Exchanger Shell 3 2056 Joint Configuratien 90% Long. E UT 1 21

01-24 to Shell 2 Weld (Refer to Section III Cir .
C-A/C1.1 R.T. Results)

SHR-HZB-3 Heat Exchanger Shell 3 2061 Joint Configuration 90% Long. C UT 1 21

01-24 To Shell 2 Weld (Refer to Section III Circ.
C-A/C1.1 R.T. Results)

RHR-MIA-4 Heat Exchanger Shell 1 2233 Studs and Nuts on 50% Long. UT 1 21

01-24 to Flange Weld Flange Side 100% Cire.
C-A/C1.5

= -5-
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LIMERICK GENERATING STATION, UNIT 1

COMPONENT SUMMRRY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Isometrie Due. No. code catesory/fteo No. Tran No. Obstruction / Remarks X connlete Method 11g Me.

ENR-HIE-4 Heat Exchanger Shell 2234 Studs and Nuts on 50% Long. UT 1 21
01-24 to Flange Weld Flange Side 1002 Cire.

C-A/C1.1

RNR-HIB-1 Neat Exchanger Need 2227 Post-7 mind Wald SOE Long. UT 1 21
01-24 to Shell 4 Weld Contour. 1002 Cire.

C-A/C1.1

RHR-NXB-1-A Top Mounting Support A 2178 Inside Fillet Weld 1002 Outside MT 1 12
01-25 Heat Exchanger Not Accessible to Exam 02 Inside

C-C/C1.3 Fillet

RNR-NIB-1-3 Top Mounting Support 3 2177 Inside Tillet Weld 90X Outside MT 1 12
01-25 Neat Exchanger Not Accessible to Exam 02 Inside

C-C/C1.3 Lifting Lug on outside Fillet

CNR-HXB-1-C Top Mounting Support C 2176 Inside Fillet Weld 1902 Outside MT 1 12
01-25 Heat Exchanger Not Accessible to Exam 04 Inside

C-C/C1.3 Fillet

RNR-NIB-1-D Top Mounting Support D 2186 Inside Fillet Weld 100% Outside NT 1 12
01-25 Heat Exchanger Not Accessible to Exam 01 Inside

C-C/C1.3 Fillet

RHR-HXB-2-1 Botton Mounting 2186 1-Beam obstructing Botton 75%0utside MT 1 12
01-25 Support A outside Fillet Weld 1002 Inside

West Exchanger Tillet
C-C/C1.3

RNR-HIE-2-C Botton Mount 1Lg 2203 I-Beam Obstructing 75% Outside MT 1 12
01-25 Support C Bottos outside Fillet 1002 Inside

Heat Exchanger Wald Fillet
C-C/C1.3

RNE-HIB-2-D Botton Mounting 2199 I-Beam obstructing 75% outside NT 1 12
01-25 Support D Bottom outside Fillet 100% Inside

Heat Exchanger Weld Fillet
C-C/C1.3

RHR-HIA-1-A Top Mounting Support A 2255 Inside Fillet Weld 100% outside MT 1 12
01-25 Heat Exchanger Not Accessible to Exam 0% Inside

C-C/C1.3 Fillet

RHR-HXA-1-8 Top Mounting Surport B 2185 Inside Fillet Weld 100% outside MT 1 12
01-25 Heat Exchanger Not Accessible to Exam 0% Inside

C-C/C1.3 Fillet

I 4 -
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LIMERICK GENERATING STATION. UNIT 1
COMPOMENT SUMMART TRRLE. PERT 1. REY. O

Relief
Component Ident. No. Comycnent Description Request

Isometric mue. Mo_ Code cateeorv/ Item Mo_ IERR Mo_ obstruction / Remarks 2 commlete Method XIg Mo-

RNR-MIA-t-C Top Mounting Support C - 2188 Inside Tillet Wald 100% outside MT I 12
91-25 Neat Exchangar Not Accessible to Exam OE Inside

C-C/C1.3 Tillet

CNR-NIA-1-3 Top Mounting Support D 2149 Inside Tillet Welds 1002 Outside NT 1 12
01-25 Neat Exchanger Not Accessible to Exam 02 Inside

C-C/C1.3 Fillet

CNR-HXA-2A Botton Mounting 2204 Inside tillet Weld 751 outside MT 1 12
01-25 Support 1 I-Seam obstructing outside 02 Inside

Meat Exchanger Mot Accessible to Exam Tillet
C-C/C1.3

CNR-NI2-23 Botton Mounting 2173 Inside Fillet Weld 754 Outside MT 1 12
41-25 Support 3 I-team obstructing outside 02 Inside ,

Neat Exchanger - Met Accessible to Exam Fillet
C-C/C1.3 :

RNR-NXA-2C Botton Mounting 2195 Inside Fillet Weld 752 Cutside MT 1 12

01-25 Support C I-team Obstructing outsida 0% Inside
Heat Exchanger Not Accessible to Exam Tillet
C-C/C1.3

RNR-MIA-2D Botton Mounting 2183 Inside Tillet Wald 75% outside MT 1 12

01-25 Support D I-Beam obstructing outside 0% Inside
Heat Exchanger Not Accessible to Exam rillet
C-C/C1.3

ENA-258 22* Elbou to Valve 2062 Joint configuration 75% Long. C UT 1 13
01-26 (NY-0182A) Fitting to pipe Weld Circ.

C-T/C2.1

RNA-259 valve (HV-182A1 to 2250 Joint Configuration 80% Long. C UT 1 13

01-26 18* x 22" Reducer Fitting to Titting Weld Cire.
C-F/C2.1

RHB-193 18* x 22" Reducer to 2091 Sock-O-Let in Weld 95% Long. & UT 1 13

03-26 Valve (HV-1825) Scan path Circ.
C-T/C2.1

RMS-19% valve (NY-18281 to 2091 Sock-O-Let in Held 100% Long. UT 1 13.20

__ 01-26 16" x 22* Reducer Scan Area. Indication 95% cire.
C-F/c2.1 Exceeded 20% DAC. Stred

at 50% DAC

7 -7 .
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LIMERICK GENERATING STATION. UNIT 1
COnPONENT SWRMERY TRRLE. PRET 1. RET. O

Relief
Component Ident. No. Component tescriytton Regdest

Isenetric Due. Mo_ code catenerv/ Item No. IERR he. Obstruction / Remarks % commle tt Method XIS Mo.

RNA-P-E Elbow to Outlet Need 2097 Joint Configuration 90% Long. C UT 11 17
01-27 Weld. Fury a ' Circ.

C-F/C3.1

RNA-P-F Flanye to Outlet Elbou 2097 Joint Configuration 905 Long. E UT 11 17
41-27 Meld. Fuer A Circ.

C-F/C3.1

RNA-F-G Stuffing Box to Outlet 2097 Joint Configuration 90% Long. C UT 11 17
01-27 Elbow Weld. Fuey A Circ.

C-F/C3.1

RNA-P-11 Fump A Support Anchor N/A Incesed in Cement 1982 of VT 11 18
01-27 1-1/4* Bia. Bolted Accessible

C-E-2/C3.4 Bolting

Run-P-E Elbow to Outlet Nead 2097 Joint Configuration 905 Long. C UT 11 17
01-27 Meld. Fuay B Cire.

C-F/C3.1

CH3-F-F Flange to Outlet Elbou 2097 Joint configuration 905 Long C UT 11 17
01-27 Weld. Pump B Cire.

C-F/C3.1

RMB-F-G Stuffing Box to Outlet 2097 Joint Configuration 902 Long. C UT 11 17
01-27 Elbou Weld. Pump B Cire.

C-F/C3.1

RMS-P-Al Fump 3 Support Anchor N/A Incased in Cement 100% of VT 11 10
01-27 1-1/4" Dia. Bolted Accessible

C-E-2/C3.4 Solting

RNC-P-E Elbou to Outlet Mead 2963 Joint Configuration 50% Long. E UT 11 17
01-27 Weld. Pump C Circ.

C-F/C3.1

RMC-P-F Flange to Outlet Elbou 2063 Joint configuration 50% Long. C UT 11 17
01-27 Wald Pupp, C Circ.

C-F/C3.1
.

RNC-P-G Stuffing Rom to Outlet 2063 Joant Configuration 50% Long. C UT 11 17
01-27 Elbou Weld. Pump C Cire.

_, C-F/C3.1

I -a-

1
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LIMERICK SEMEDATING STATION. UNIT 1
COMPONENT SWNH4RY TRRLE. FRET 1. Erv. O

Relief
Component Ident. No. Component Bescription Request

Inometric mue. me. Code cateuerw/ Item me. IEAR No. Obstruction /Benarks % Conslate Method Elg Me.

SNC-y-A1 Fump C Support anchor N/A Incesed in Cement 100% of VT 11 14
01-27 1-1/4" Dia. Bolted Accessible

C-E-2/C3.9 Bolting

SND-y-E Elbeu to Outlet Read 2070 Joint Configuration 902 Long. C UT 11 17
C1-27 peld, puay 3 circ.

C-F/C3.1

RED-y-p Flange to Outlet Elbou 2070 Joint Configuration 902 Long. C UT 11 17
01-27 Meld, pump D Cire.

C-F/C3.1

BRD-y-6 Stuffing Bou to Outlet 2878 Joint Configuration 903 Long. C UT 11 17
41-27 Elbeu Weld. pump 9 Cire.

C-F/C3.1

EN3-y-11 peep 3 Support Ancher N/A Incased in Cement 100% of VT 11 18
91-27 1-1/4* Sim. Bolted Accessible .

C-E-2/C3.4 Bolting

C33-118-NS pipe Support. 4 Lugs N/A N/A 1002 Surface MT 1 16
01-102 C-E-1/C2.5

C33-118-R901 pipe Support. M/A N/A 1005 Surface MT 1 16
01-102 Anchor Sleeve

C-E-1/C2.5

C33-118-R73 pipe Support. 16 Lugs 2135 Adjoining Clamp 30% Surface MT 1 16
91-102 C-E-1/C2.5 Refer to ASME Section III

Inspection Besults

C33-113-M1 pipe Support. 8 Lugs 2118 Adjoining Clamp 904 Surface MT 1 16
01-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Besults

CBS-118-R902 pipe Support. 3 addle N/A N/A 100% Surface MT 1 16
01-103 C-E-1/C2.5

C33-101-N21 pape Support. 8 Lugs 2139 Adjoining clamp 70% Surface MT 1 16
01-103 C-E-1/C2.5 Refer to ASnt Section III

Inspection Results

_, G33-101-M18 pipe Support. 4 Lugs 2142 Edioining Clamp 90% Surface MT 1 16
01-103 C-E-1/C2.5 Refer to ASME section III

Inspection Results

! _ o.
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LIMERICK GENERATING STATION. UNIT 4
COMPONENT SERMART TRELE. PART 1. RET. O

Relief
Component Ident. No. Component Description Request

Tsenetrie Due. No. code cateserv/ Item Mo_ IEAR No. Obstruction / Remarks % Conslate Method Elg Mo.

Cat-117-N18 Faye Support. 4 Lugs 2142 Adjoining Clamp 901 Surface MT 11 16
01-103 C-E-1/c2.5 Refer to ASME Section III

Inspection Results

N33-117-M1 Pipe Support. 4 Lugs C N/A N/A 1002 surface MT 11 16
01-103 C-E-1/C2.5

CBB-117-I-203A Penetration Support. N/A Refer to ASME Section III OS Surface MT 11 16
01-103 suppression Pool Liner Inspection Results

Insert plate Meld
C-E-1/C2.5

C33-118-N17 Fire Support. 4 Lugs 2127 Adjoining clamp 90% surface MT 1 16
01-103 C-E-1/c2.5 Refer to ASME Section III

Inspection Results

C35-117-N20 Pipe Support. 8 Lugs 2116 Adjoining Clamp 902 surface MT 1 16
01-103 C-E-1/C2.5 Refer to ASME Oection III

Inspection Results

CBS-117-N6 Fire support. 8 Lugs 2147 Adjoining Clamp 90% Surface MT 1 16
01-103 C-E-1/C2.5 Refer to A5ME Section III

Inspection Results

CBS-117-N14 Pipe Support. 8 Lugs N/A N/A 100% Surface MT 1 16
01-103 C-E-1/C2.5

C33-102-M34 Pipe Support. 4 Lugs N/A N/A 1002 surface MT 1 16
01-103 C-E-1/C2.5

C35-113-N903 Fire Support. Sleeve 2144 Adjacent Ranger 90% Surface MT 1 16
01-105 C-E-1/C2.5 Refer to ASME section III

Inspection Results

GSB-118-N904 Pipe Support. 33eeve 2191 Adjacent Manger and 202 surface MT 1 16
01-105 C-E-1/C2.5 Nouse Steel. Refer to

ASME Sect 1on III Inspection
Results

CBS-187-N19 P1Pe Support. 4 Lugs 218% Adjoining Clamp 90% Surface MT 1 16
01-105 C-E-1/C2.5 Refer to ASME section III

Inspection Results

csr-113-n49 Pare support. 8 Lugs 2167 Ad3oining Clasp 90% Surface MT I 16
01-106 C-E-1/c2.5 Refer to AsnE section III

Inspectaen Results

7 - en -
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LIMERICK GENERATING STATION. UNIT 1
g2Rff4ENT SWIWBARY TABLE. PART 1. RET. O

Relief
Component Ident. No. Component Description Request

Tsometrie mus. Me. code cateserweitee Me. IEAR No. Obstruction / Remarks X Complete P.ethod gig Me.

CBS-114-M16 Pipe Support. 4 Lugs N/A N/A 100% surface MT 1 16
81-106 C-E-1/C2.5.

SSS-114-N995 Fire Support. 4 Lugs N/A N/A 1984 Surface NT 1 16
01-1e6 C-E-1/Ct.5

CBS-118-N62 Fire Support. 8 Lugs N/A N/A 1902 Surface MT 1 16
81-106 C-E-1/C2.5

ses-181-K7 Pipe Support. 4 Legs N/A N/A 1905 Surface MT 1 16
St-tes C-E-1/C2.5

C33-101-st Pipe Support. 4 lugs N/A N/A 1002 Serface MT 1 16
01-186 C-E-1/C2.5

Cas-181-526 Fire Support. Stanchien N/A N/A 1902 Surface MT 11 16
31-106 C-E-1/c2.5

CSS-tit-NSS Fire Support. Stanchien M/A N/A 1002 Surface MT 11 16
01-185 C-E-1/C2.5

C33-117-519 PiPa Support N/A N#1 100% surface MT 11 16
01-106 C-E-1/C2.5

CBS-117-56 Pipe Support N/A N/A 1002 Surface MT 11 16
01-106 r C-E-1/C2.5

CBB-117-N' Pipe Support N/A N/A 100% Surface MT 11 16
01-196 C-E-1/C2.5

Cas-117-I-2033 Fenetration Support. N/A Refer to ASME Section III 02 Surface MT 11 16
01-106 Suppression Pool Liner Inspection Results

Insert Plate Meld
C-E-1/c2.5

C35-120-N7 Pape support. 11 Lugs 2166 Adjoining Clamy 90% Surface MT 1 16
01-106 C-E-1/C2.5 Refer to ASME Section III

Inspection Besults

$35-118-M11 Faye Support. 4 Lugs 2172 Adjoining Clamy 90% Surface MT 1 16
I 01-106 C-E-1/C2.5 Refer to ASME Section III
| Inspectmen Results
!

7 - 11 .

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



- - _ . - - - - . .

f Ch (
V O

LIMERICK GENERATING STRTION. UNIT 1
COMPONENT SWMRARY TABLE. y&RT 1. REV. O

Relief
Component Ident. No. Com pone n t DescrAytion Request

Isometrie Due. Ng._ Code Catesery/ Item Mo. TERE Me. Chatraction# Remarks % Censlete Nethod IIg Ne_

C33-117-um pipe support. 4 Lugs 2175 adjoining Clamy SOE surface MT 1 16
04-106 C-E-1/C2.5 Refer to AsME section III

Inspecties Results

CBS-117-53 plye Support. 8 Legs 2214 Adjoining Clamy SSE Surface MT 1 16
01-106 C-E-1/ C2. 5 Refer to ASME section III

Inspectien Results

CSS-119-u15 Fire support. 4 Lugs N/A N/A 1002 Surface MT 1 16
01-107 C-E-1/C2.5

C33-119-B12 pipe support. 4 Legs N/A N/A 1992 Surface MT 1 16
01-187 C-E-1/c2.5

CSS-119-5982 pipe Sayyert. Sleeve 215% Namger Configuration. SSE surface NT 1 16
01-187 C-E-1/c2.5 Lengitudinal ueld

,

Inaccessible. Refer to
ASME Sectica III
Inspection Results.

CBS-189-52 pipe Support. 4 Legs 2189 Adjacent Nanger, yiye 50% Surface MT 1 16
01-107 C-E-1/C2.5 and Wall. Refer to

ASME Section III
Inspection Results.

C33-119-N41 pipe Support. 8 Lugs 2124 Adjoining Clemy 90X Surface MT 1 16
01-107 C-E-1/c2.5 Refer to ASME section III

Inspection Results

G53-119-544 pipe Support. 8 Lugs 2180 Adjoining Claer 90% Surface NT 1 1G
01-107 C-E-1/C2.5 Refer to a5ME section III

Inspections Results

CBB-119-R901 pipe Support. Sleeve N/A N/A 100% Surface MT 1 16
01-107 C-E-1/C2.5

CSS-119-R23 Fiye Support. 4 Lugs N/A N/A 1001 Surface MT 1 16
01-107 C-E-1/C2.5

i C33-199-592 pipe Suryott. 4 Lugs N/A N/A 100% Surface MT 1 16

| 01-107 C-E-1/C2.5

|
_ CBS-119-R*5 pase support. Stanchien N/A N#R 100% Surface MT 1 16

01-107 C-E-1#C2.5

I . ss .
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LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REY. O

i

Relief
Component Ident. No. Component Description Request

Isometrie Due. No. Code Cateserv/ften Me. TERR No. Obstruction / Remarks X Complete Method 31g Mo.

GBB-119-H11 Pipe support. 8 Lugs 2122 Adjoining. Clamp -90% Surface MT 1 16

01-108 O-E-1/c2.5 s Refer to ASME Section III i

Inspection Results
, s

HBB-118-H81 Pipe Support, Stanchion: N/A N/A 100% Surface MT 1 16

01-108 C-E-1/C2.5
_

HBB-118-H80 Fipe Support, Stanchion N/A N/A 1002 Surface MT 1 16

01-108 C-E-1/C2.5

HBS-117-H22 Pipe Support", 8 Lugs 212k djoininy Clamp 902 Surface MT 1 16

01-108 C-E-1/c2.5 Refer to ASME Section III,
Inspection Resialts'' s

s 3 <,

HBB-117-X-203C Penetration Support, N/A - Refer.to ASME,Section III 03 Surface MT 11- 16
~

01-108 .
Suppressio3 Pool Liner Inspections Results

_

Insert' Plate Wald'
'

C-E-1/C2.3

GBB-119-H27 Pipe Support, 4 Lugs N/A N/A 100% Surface MT 1 16,

01-109 C-E-1/C2.5
t

GBB-119-H32 Pipe Support. 4 Lugs N/A N/A 100*4 Surface MT
'

1 , 16'
3

01-109 C-E-1/C2.5
'

GBB-119-MSO4 Pipe Support, Sleeve N/A N/A 1002 Surface MT 1 16

01-109 C-E-1/c2.5r
'

G35-119-H68 Pipe Support, 4 Lugs 2126 Adjoining Clamp 90% Surface MT 1 16

01-109 C-E-1/C2.5 Aefer to ASME Section III
Inspections Results

GBB-119-H903 Pipe Support, Sleeve, M/A N/A 100% Sut isce MT 1 16

01-109 C-E-1/C2.5

GBB-119-H18 Pipe Support. 4 Lugs N/A N/A 100% Surface NT 1 16

01-109 C-E-1/C2.5,

GBB-119-H60 Pipe' Support, 4 Lugs 2120 Adjoining Clamp 90% Surface MT 1 16

01-109 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

~

GBB-119-H17 Pipe Support, 12 Lugs 2155 Adjoining Clamp 90% Surface MT 1 16
_.

01-110 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

7 . 13 -
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LIMERICK GEMERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Tuometric Due. No. Code Categorv/ Item No. IEAR No. Obstruction / Remarks % Comulgig Meth2d 11E 'No-

HBB-118-H84 Pipe Support. Stanchion N/A N/A 100% Surface MT 1 16

01-110 C-E-1/C2.5

HSB-118-H83 Pipe Support. Stauchion N/A N/A 100% Surface NT 1 16

01-110 C-E-1/C2.5

HBB-117-H21 Pipe Support. 8 Lugs N/A N/A 100% Surface MT 1 16

01-110 C-E-1/c2.5

HBB-117-X-203D Penetration support. N/A Refer to ASME Section III 0% Surface MT 11 16

01-110 Suppression Pool Liner Inspection Results
Insert Plate Wald
C-E-1/c2.5

NBB-118-H1 Pipe support. 4 Lugs N/A N/A 100% surface MT 3 16

01-112 C-E-1/C2.5

HBB-118-H3 Pipe Support, 12 Lugs 2148 Adjoining Clamp 90% surface MT 3 16

01-112 C-E-1/C2.5 RefeE to AShE section III
Inspection Results

A*;e - 119-H 2 Pipe Support. 12 Lugs 2132 HBB-119-H8 Hanger 95% Surface NT 3 16

04-e12 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

HBB-119-H901 Pipe Support. Sleeve N/A N/A 100% Surface MT 3 16

01-112 C-E-1/C2.5

HBB-119-H902 Pipe Support. Sleeve 2117 Attachment Plate on Sleeve 984 MT 3 16

01-112 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

_

HBB-118-H35 Pipe Support. 12 Lugs 2202 Aujoining Clamp 90% Surface NT 3 16

01-113 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

HBB-118-H2 Pipe Support. 8 Lugs N/A N/A 100% Surface MT 3 16

01-113 C-E-1/c2.5

HBB-118-H13 Pipe Support. Saddle N/A N/A 100% Surface MT 3 16

01-113 C-E-1/C2.5

., HBB-118-H42 Pape Support. 8 Lugs 2164 Adjoining Clamp 90% Surface NT 3 16

01-113 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

I _ ,= _

___ .
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LIMERICK GEMERATING STATION. UNIT 1
COMPONENT SUMMARY TABEE. P A RT' 1. REV. O

Relief
Component Ident. No. Component Description Request

Isometric Bue. No. Code Cateeorv/ Item No. IEAR Mo. Obstruction / Remarks % Comolete Methqi XIg Mo.

EBB-121-H902 pipe Support. Sle e'. e 2104 Ploor Elevation 217 65% Surface MT 1 16
01-114 C-E-1/c2.5 Blocking Access

Refer to ASME Section III
Inspection Results

E53-103-M1 pipe Support. Stanchion M/A . M/ A 100% Surface MT 1 16
01-114 C-E-1/C2.5

ECB-111-M1 pipe Support. 4 Lugs N/A. M/A 100% Surface MT 18 16,

01-116 C-E-1/c2.5

GBS-111-H4 pipe Support, 8 Lugs 2123 Adjoining Clamp 904 Surface MT 1 16
01-117 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

HBB ,40-M10 pipe Support. 4 Lugs N/A N/A 100% Surface MT 17 16
01-118 C-E-1/C2.5

HBB-140-M1 pipe Support. 4 Lugs N/A N/A 100% Surface MT 17 16
01-119 C-E-1/C2.5

H88-160-X-225 penetration Support. M/A Refer to ASME Section III 0% Surface MT 6 16
01-120 Suppression pool Liner Inspection Results

Insert plate Weld

C-E-1/C2.5

HB8-160-H1 pipe Support. 8 Lugs 2136 Adjoining Clamp and 60% Surface MT 6 16
01-120 C-E-1/C2.5 Hanger. Refer to ASME

Section III Inspection Results

HEB-160-H2 pipe Support. 8 Lugs N/A N/A 100% Surface MT 6 16
01-120 C-E-1/C2.5

H85-s60-H16 Pipe Support. 8 Lugs N/A N/A 100% Surface MT 6 16
01-120 C-E-1/C2.5

GBB-108-H11 Pipe Support. 8 Lugs 2174 Refer to ASME Section III 904 Surface MT 1 16
01-122 C-E-1/c2.5 Inspection Results

GBB-108-H4 pipe Support. 12 Lugs 2152 Adjoining Clamp and Hanger 90% Surface MT 1 16
01-123 C-E-l/C2.5 Refer to ASnE Section III

Inspection Results

GBB-119-H100 Pipe Support N/A N/A 100% surface MT 1 16
01-126 C-E-1/c2.5

Y - 15 -
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LIMERICK GENERATING STATION. UNIT 1

COMPONENT SUMMART TABLE. PART 1. REV. O

Relief

CaaPonent Ident. No. CoaPonent Description Request

_li2Egirie Dua. No. Code cateeorv/ Item No. TERR No. Obstruction / Remarks % Complete Method XIS No.

HP-013A 10" Tee to Blind Flange 2192 Joint Configuration 70% Long. E UT 4 6

02-01 B-J/B4.5 Fitting to Fitting Weld Circ.'

} HP-021 10" Flued Head (X-11) 2141 Joint Configuration 90% Long. C UT 2 6

02-01 to Valve (HV-1F003) Fitting to Fitting Weld Circ.
B-J/B4.5i

HP-022 Valve (HV-1F003) 2246 Proximity of Adjacent 100% Long. UT 2 13

02-01 to 10" x 12" Reducer Sock-O-Let to Weld 90% Cire.
C-F/C2.1

1 55-HV-1F001-B 10" Motorized Globe 2254 Valve Cover Blocking 92% Surface MT 2 24
02-02 valve Bolting Access to 1 Flat on'

8 Studs and Nuts 4 Nutr
C-D/C4.2

HP-085 12" Pipe to Elbou 2157 Proximity of Adjacent 80% Long. E UT 8 13
02-03 C-F/C2.1 Welded Drain Line in Circ.

Pipe to Scan Path
,

HP-087 Valve (HV-1F072) 2206 Joint Configuration 70% Long. C UT 7 134

1 02-03 to Flued Head (X-210) Fitting to Fitting Weld Circ.
i C-F/C2.1

55-HV-1F006-3 12" Motorized Gate 2254 Valve Cover Blocking 92% Eurface MT 4 24
02-04 Valve Bolting Access to 1 Flat on

8 Studs and Nuts 4 Nuts
C-D/C4.2

i

HP-102 14" Pipe to Elbou 2106 Penetration blocking 50% 50% Long. UT 8 13

J 02-04 C-F/C1.1 of Scan Path 75% Circ.

HP-113 14" x 14" x 10" Tee 2098 Joint Configuration 100% Long. UT 8 13
.

02-04 to Flange (FO-1D010A) Fitting to Fitting Weld 40% circ.
C-F/C2.1

r

55-HV-1F007-B 14" Motorized Gate 2254 Valve Cover Blocking 92% Surface MT 8 24
02-04 Valve Bolting Access to 1 Flat on

8 Studs and Huts 4 Nuts
C-D/C4.2

HP-122 Elbou to 14" Pipe 2002 Proximity of Weld to 50% Long. & UT 8 13

_
02-05 C-F/C2.1 Floor Penetration Circ.

I - 16 -
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LIMERICK GENERATING STATIONr UNIT 1
COMPCHENT SUMMARY TABLE. PART 1. REY _ 0

Relief
Component Ident. No. Component Description Request

Isometrie Due. No. Code Cateeorv/ Item No. IEAR Mo. Obstruction / Remarks % Complete Method 11g No.

HP-137R 14" x 10" Reducer to 2053 Joint Configuration 80% Long. UT S 13
02-05 pump (10p2043 Discharge pitting to Fitting Weld 100% Cire.

C-r/C2.1

EBB-108-H22 pipe Support. 4 Lugs 2138 Adjoining Clamp 90% surface MT 4 16
02-101 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

E88-108-H901 pipe Support. Sleeve M/A N/A 100% Surface NT 8 16

02-102 C-E-1/C2.5

EBB-108-H8 pipe Suppnrt. 8 Lugs 2218 Adjoining Clamp 90% surface MT 8 16

02-102 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

*

EBB-108-H4 pipe support. 8 Lugs 2143 Adjoining Clamp 90% Surface MT 4 16
02-102 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

EBB-108-H38 pipe support. 4 Lugs 2131 Adjoining clamp 90% Surface NT 8 IS
O2-102 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

HBB-108-H4 pipe Support. 12 Lugs 2223 Adjoining Clamp 80% surface MT 8 16
02-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

HBB-108-H3A pipe Support. 8 Lugs N/A N/A 100% Surface MT 8 16

02-103 C-E-1/C2.5
1

HBB-108-H6 pipe Support. 8 Lugs 2134 Adjoining Clamp 90% Surface MT 8 16
02-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

i

HBB-108-H5 Pipe Support. 8 Lugs 2133 Adjoining Clarp 90% Surface MT 8 16

02-103 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

EBB-129-H43 pipe Support. 8 Lugs 2173 Adjoining Clamp 90% Surface MT 8 16

02-104 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

_. EBB-129-H902 pipe Support. Stanchion 2108 Hanger. Floor and Wall 75% Surface MT 8 16

1 02-104 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

1

I - 17 -
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. p137 1. REV. O

Relief

Component Ident. No. Component Description Request

Isometric Due. No. Code Catesory/ Item No. IERR No. Obstruction / Remarks % Comolett Method 11g No.

EBB-129-H11 Pipe Support. Saddle M/A N/A 100% surface MT 8 16

02-104 C-E-1/C2.5

EBB-129-H901 Pipe Support, Saddle 2110 Hanger and Wall 50% Surface NT 4 15

02-105 C-E-1/C2.5 Refer to A5ME Section III
Inspection Results

EBB-129-H5 Pipe Support, Saddle 2114 Hanger Clamp EBB-129-H4 50% surface NT 8 16

02-105 C-E-1/c2.5 Refer to ASME Section III
Inspection Results

EBB-129-H4 Pipe Support. 8 Lugs 2115 Adjoining Clamp 90% Surface NT 8 16

02-105 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

HP-P-B Pump Casing Stud Bolting 2232 Pump Manufacturer's 100% UT VT S 23
02-106 38 1-3/4" Dia. Studs Visual Inspection 0% visual

C-D/C3.2 Considered Adequate i

HP-P-A Pump Support. Anchor N/A Incased in Cement 100% of VT 4 18

02-106 8 1-1/4" Dia. Studs Accessible
C-E-2/C3.4 Bolting

EBB-129-H903 Pipe Support. Sleeve N/A N/A 100% surface MT 8 16

02-107 C-E-1/c2.5

MSA-023 26" Flued Head (x-7A) 2037 Joint Configuration 95% Long. UT 2 6

03-01 to Valve (HV-Ir028A) Titting to Fitting Weld 70% Circ.
3-J/B4.5

MSB-025 26" Flued Head (x-75) 2050 Joint Configuration 60% Long. UT 2 6

03-01 to Valve (HV-tr0285) Fitting to Fitting Weld 85% Circ.
B-J/84.5

MSA-025 26" pipe to Elbou 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1

MSA-025LD- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-T/C2.2
03-03

MSA-025LD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15

_, Max. C-r/C2.2
03-03

- 18 -
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LIMERICK GENEPATING STATION. UNIT 1
COMPfMENT SUMMARY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

faometrie Due. No. Code rategorv/ften No. IEAR Mo. g)ptruction/ Remarks % complete Method Elg No.

J

MSA-026 26" Elbou to pipe 2237 Base Metal 100% RT 13 15
03-03 C-r/C2.1

MSA-026LU- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-T/C2.2
03-03

MSA-026LU- Elbow Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-03;

1

bSA-027 26" pipe to Elbou 2237 Base Metal 100% RT 13 15I

03-03 C-F/C2.1

MSA-027LD- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSA-0271D- Elbow Seam Man. Radius 2237 Base Metal 100% RT 13 15
: Max. C-F/C2.2

03-03

MSA-028 26" Elbow to pipe 2237 Base Metal 100% RT 13 15
03-03 C-T/C2.1

MSA-028LU- Elbou Sean Min. Radius 2237 Base detal 100% RT 13 15
Min. C-T/c2.2

- 03-03

! MSA-028LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
i Max. C-T/C2.2

03-03

MSA-029 26" pipe to Elbou 2237 Base Metal 100% RT 13 15
' 03-03 C-F/C2.1
1

El'ou Seam Min. Radius 2337 Base Metal 100% RT 13 15MSA-029LD- u
Min. C-T/C2.2
03-03

MSA-029LD- Elbow Seam Max. Radius 2237 Base Metal 100% RT 13 15
! Max. C-F/C2.2

_. 03-03

MSA-030 26" Elbou to Pape 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1

-
- - 19 -

4

_ _



4

an ] Q) Q

LIMERICK GENERATING STATIOM, UNIT 1

COMPONENT SUMMARY TABLE. PART 1. REV. O

Relief
RequestComponent Ident. No. Component Description

.

Obstruction / Remarks X Complete Method IIg Mo.Isometric Due. No. Code cateeorv/ Item No. IEAR Mo.

MSA-030LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-T/C3.2
03-03

MSA-030LU- Elbou Sean Max. Radius 2237 Base Metal 100X RT 13 15
Max. C-r/C2.2
03-03

MSA-031 26" Pipe to Elbou 2337 Sase Metal 100X RT 13 15
03-03 C-r/C2.1

MSA-031LD- Elbou Sean Min. Radius 2237 Base Metal 1002 RT 13 15
Min. C-T/C2.2
03-03

MSA-031LD- Elbow Sean Man. Radius 2237 Base Metal 100X RT 13 15
Max. C-F/C2.2
03-03

MSA-032 26* Elbow to Pipe 2237 Base Metal 100X RT 13 15
03-03 C-F/C2.1

MSA-032LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSA-032LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-r/c2.2
03-03

MSA-034 26" x 26" x 14* Tee- 2237 Base Metal 100% RT 13 15
03-03 to 26" Elbow

C-r/C2.1

MSA-034LD- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSA-034LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2
03-03

-

MSA-035 26" Elbou to Pipe 2237 Base Metal 100% RT 13 15
03-03 C-r/c2.1

= . to .

.
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REV. 0

,

Relief
Component Ident. No. Component Description Request

Isometric Dua. No. Code Categorv/ Item No. IEAR Mo. Obstruction /Remarkt X comolete Method 11E Mo-
,

MSA-035LU- Elbou seam Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-T/C2.2
03-03

I
'

MSA-035LU- Elbou seam. Max. Radius 2237 Base Metal 100% RT 13 15
4 Max. C-T/C2.2

03 03

M55-027 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-03 C-r/C2.1

M58-0271D- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-T/C2.2
03-03

MSB-027LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2

| 03-03

MsB-028 26" Elbou to Pipe 2237 Base detal 100% RT 13 15

03-03 C-r/C2.1

M5B-028LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-T/C2.2
03-03

M58-028LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
.

Max. C-F/C2.2
03-03

MSB-029 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15

03-03 C-T/C2.1

MSB-029tD- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-T/C2.2
03-03

MSB-029LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15

Max. C-T/C2.2
! 03-03

MSB-030 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15

_, 03-03 C-r/C2.1

- 21 -
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COMPOMENT SUMMARY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Isemetric Due. No. pode cateeorv/ Item No. .IERR Mo. Obstruction / Remarks % Complete Method Elg Mo.

MSB-030LU- Elbow Seam Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSB-030LU- Elbou seam Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-03

MSB-031 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1

M58-031LD- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/Ct.2
03-03

M55-031LD- Elbow Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-03 ' '

MSB-032 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1 *

MSB-032LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSB-032LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-03

MSB-034 26" pipe to Elbou 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1

MSB-034LD- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-03

MSB-034LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/c2.2
03-03

' MSB-035 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15
03-03 C-F/C2.1

' T _ ,, _
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LIMERICK GENERATING STATIOM, UNIT 1
COMPONENT SUMMARY TABLE. PART 1. EEV. O

Relief

Component Ident. No. Component Description Request

Isometric Due. No. Code cateaorv/ Item No. IEAK No. Obstruction / Remarks % Complete Method Elg No.

MSB-035LU- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-F/C2.2
03-03

MSB-035LU- Elbow Seam Max. Radius 2237 Base Metal 100% RT 13 15

nau. C-T/C2.2
03-03

MSB-038 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15

03-03 C-r/C2.1

MSB-038LD- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-T/C2.2
03-03'

$ MSB-038LD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15

Max. C-T/C2.2
03-03

MSB-039 26" Elbow to Pipe 2237 Babe Metal 100% RT 13 15

03-03 C-T/C2.1

MSB-039LU- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-F/C2.2
'

03-03

MSB-039LU- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15

Max. C-F/C2.2
03-03

MSD-023 26" Flued Head (x-7D) 2039 Joint Configuration 75% Long. UT 2 6

03-04 to Valve (HV-1T028D) Fitting to Titting Wald 90% Circ.
B-J/C4.5

MSC-025 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15

03-05 C-F/C2.1

MSC-025LD- Elbow Seam Min. Radius 2237 Base Metal 100% RT 13 15

Min. C-F/c2.2
03-05

MSC-025LD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15

__ Max. C-F/c2.2
03-05

_.
- - 23 -
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LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMART TABLE. PART 1. REV. O

Relief a

Component Ident. No. Component Description Request
Tsometric Due. No. _C__e d e cateaory/ Item No. IEAR No. Obstruction / Remarks % Comolete Method XIg Mo'.

I

! MSC-026 26" Elbou to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-F/C2.1

MSC-026LU- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-15

- MSC-0261U- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
! Max. C-F/C2.2

03-05

MSC-027 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-05 C-F/C2.1

MSC-027LD- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15
'

Min. C-F/C2.3
03-05

MSC-027LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-05

MSC-028 26" Elbou to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-F/C2.1

: MSC-028LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15

} Min. C-F/C2.2
' 03-05

MSC-028LU- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2

| 03-05

MSC-029 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-05 C-F/c2.1

| MSC-029RLD- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
| Min. C-F/c2.2
A 03-05

MSC-029RLD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-05

MSC-030 26" Elbou to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-F/c2.1

i

!

!
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COMPONENT SUMMARY TABLE. PRRT 1. P"V. O

Relief
Component Ident. No. Component Description Request

Isometric Due. No. Code Cateeory/ Item No. IERR No. Oostruction/ Remarks % Complete Method 31g No.

MSC-030LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-05

MSC-0301U- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2 3
03-05

MSC-031 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-05 C-r/C2.1

MSC-031LD- Elbou Sean Min. Radius 2237 Base Metal ~ 100% RT 13 15
Min. C-F/C2.2
03-05

MSC-031LD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2
03-05

MSC-032 26" Elbou to Pipe 2237 Base Metal 100% RT 13 15 .

l03-05 C-r/C2.1

MSC-032LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-r/C2.2
03-05

MSC-032LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-r/C2.2
03-05

MSC-034 24" z 26" x 14" Tee 2237 Base Metal 100% RT 13 15
03-05 to Elbou

C-F/C2.1

MSC-034LD- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-05

!

MSC-034LD- Elbou Seam Max. Radius 2237 Base Metal 100% RT 13 15
| Max. C-T/C2.2 i'

03-05
: _.

MSC-035 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15 (!

03-05 C-r/c2.1
,

!

;
i
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LIMERICX GENERATING STATION, UM2T 1
COMPONENT SUMMART TABLE. PART 1. REY. O

Relief
Cocyonent Ident. No. Component Description Request

Isometric Due. No. Code cateserv/ Item No. IEAR Mo. Obstruction / Remarks % Comolete Methqd XIS Mo.

MSC-035LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-05

'
MSC-035LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-05

MSC-036 26" Pipe to 2003 Adjacent Nozzle Blocking 1002 Long. UT 13 22
03-05 8" Suesp-O-Let Scan Path 90% Cire.

C-F/C2.3

41-HV-111-B 4" Motorized Gate 2252 Valve cover Blocking 75% Surface MT 13 24,

1 03-05 Valve Bolting Access to 1/2 of
4 Studs and Muts 4 Muts
C-D/C4.2

i
^ MSD-025 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15 7

03-05 C-F/C2.1
i

MSD-025LD- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15 '

Min. C-F/C2.2
03-02

,
MSD-025LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15

! Max. C-F/C2.2
03-05

MSD-026 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15

]
03-05 C-F/c2.1

, MSD-026LU- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
i Min. C-F/C2.2

03-05
t

MSD-026LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-F/C2.2
03-05

MSD-027 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-05 C-F/c2.1

i
MSD-027LD- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15;

Min. C-F/C2.2

_
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TRELE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Isometric Due. No. Code Cateeorv/ Item Mo. IEAP_No. Obstruction / Remarks % Complete Method glg No. !

MSD-027LD- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15>

Max. C-T/C2.2
03-05 ,

MSD-028 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-T/C2.1

,

i
MSD-028LU- Elbow Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-r/C2.2
03-05 -

MSD-028-LU- Elbou Sean Max.' Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2
03-05

MSD-029 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
j 03-05 C-T/C2.1

MSD-029LD- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-F/C2.2
03-05

i
MSD-029LD- Elbou Seam Max. Radius 2237 Jase Metal 100% RT 13 15

| Max. C-T/C2.2
03-05

MSD-030 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-F/C2.1

MSD-030LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
j Min. C-F/C2.2
.

03-05
1
1 MSD-030LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15*

| Max. C-r/C2.2
' 03-05

MSD-031 26" Pipe to Elbou 2237 Base Metal 100% RT 13 15
03-05 C-r/c2.1

i MSD-031LD- Elbou Seam Min. Radius 2237 Base Metal 100% RT 13 15
I Min. C-T/C2.2
i _. 03-05

_ - 27 -
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REY. O

Relief
Component Ident. No. Component Description Requast

Isometric Due. No. Code cateoorv/ften No. IEAR No. Obstruction / Remarks X Comolete Method 21g No.

MSD-031LD- Elbow Sean Max. Radius 2237 Base Metal 100% RT 13 15
Man. C-T/C2.2
03-05

MSD-032 26" Elbou to Pipe 2237 Base Metal 1002 RT 13 15
03-05 C-T/C2.1

MSD-032LU- Elbow Seam Min. Radius 2237 Base Metal 1002 RT 13 15
Min. C-T/C2.2
03-05

MSD-032LU- Elbow Sean Max. Radius 2237 Base Metal 100X RT 13 15
Max. C-T/C2.2
03-05

'

MSD-034 26" x 26" x 14" Tee 2237 Base Metal 1002 RT 13 15
03-05 to 26" Elbow

C-T/C2.1 s

MSD-034LD- Elbow Sean Min. Radius 2237 Base Metal 1002 RT 13 15
Min. C-T/C2.2
03-05

MSD-034LD- Elbow Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2
03-05

MSD-035 26" Elbow to Pipe 2237 Base Metal 100% RT 13 15
03-05 C-T/C2.1

MSD-035LU- Elbou Sean Min. Radius 2237 Base Metal 100% RT 13 15
Min. C-T/C2.2
03-05

MSD-035LU- Elbou Sean Max. Radius 2237 Base Metal 100% RT 13 15
Max. C-T/C2.2
03-05

MS-034 18" Elbou to Turbine 2001 Proximity of Welded 100% Long. UT 15 13
03-06 By-Pass Valves Hanger to Weld Scan 65% cire.

C-T/C2.1 Area

_. EBB-104-H13 Pipe Support, Sleeve N/A N/A 100% Surface NT 13 16
03-103 C-E-1/C2.5

- 24 -
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LIMERICK GENERATING STATION, UNIT 1
COMPONEM? SUMMARY TABLE. PART 1. REV. 6-
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Relief
Component Ident. No. Component Description Request

Isometric Due. No. Code Cateeory/ Item No. IEAR No. Obstruction / Remarks X complete Method Elg Mo.

EBB-103-H13 Pipe Support. Sleeve M/A N/A 100% Surface NT 13 16

03-103 C-E-1/c2.5

EBB-102-H3 Pipe support, Sleeve N/A N/A 100% Surface MT 13 16

03-105 C-E-1/C2.5

EBB-101-H13 Pipe Support. Sleeve N/A N/A 100% Surface NT 13 16
03-105 C-E-1/c2.5

EBB-106-H6 Pipe Support, Stanchion N/A N/A 1002 Surface NT 13 16

03-106 C-E-1/C2.5

CSA-015 Flued Head (x-16A) 2067 Joint Configuration 60% Long. C UT 2 6

04-01 to Valve (HV-1F005) Fitting to Fitting Weld circ.
B-J/B4.5

' CSA-043 12" Elbou to 2238 Joint Configuration 90% Long. C UT 14 13

| 04-03 Valva (1F003A) Fitting to Titting Weld Circ.
C-F/C2.1

CSA-069 12" Elbou to 2238 Joint Configuration 95% Long. C UT 14 13
04-03 Valve (1F003C) Fitting to Fitting Weld Circ.

C-F/C2.1 Weld-0-Let in Scan Path

i CSB-010 Valve (HV-1F0068) 2105 Joint Configuration 95% Long. UT 2 6

04-04 to 12" Pipe Fitting to Pipe Wald 90% circ.
B-J/B4.5

CSB-015 Flued Head (x-168) 2085 Joint Configuration 40% Long. C UT 2 6

04-04 to Valve (HV-108) Fitting to Fitting Weld Circ.
B-J/B4.5

CSB-049 12" Llbou to 2238 Joint Configuration 90% Long. E UT 14 13
04-06 valve (1F0038) Fitting to Fitting Weld Cire.

C-F/c2.1 Weld-0-Le t in Scan Path
,

1

CSB-075 12" Elbou to 2238 Joint Configuration 95% Long. C ST 14 13

| 04-06 Valve (1F003D) Fitting to Fitting Weld Cire.
C-F/C2.1 Weld-0-Let in Scan Path

CSB-071A Valve (HV-1F0018) 2071 Joint Configuration 70% Long. C UT 5 13

04-07 to Flued Head (x-2068) Fitting to Fitting Weld Circ.
C-F/C2.1

1

'. - 20 .'
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REV. 3

delief
Component Ident. No. Component Description Request

Isometrie DJa. No. Code Cateaory/ Item No. IERR No. Obstruction / Remarks % Complete Method 31g No.

CSA-P-A Pump A Inlet Flange 2225 Incased in Cement OX Long. C UT 14 17

04-09 to Nozzle Weld Circ.
C-T/C3.1

I CSA-P-B Pump A Inlet Nozzle 2225 Incased in Cement 0% Long. C UT 14 17
04-09 to Casing Weld Ciro.

C-F/C3.1

CSA-P-C Pump A Casing Wald 2225 Incased in Cement 0% Long. C UT 14 17
,

04-09 C-T/C3.1 Circ.
j

CSA-P-D Pump A Outlet Head 2225 Incased in Cement 0% Long. C UT 14 17
I 04-09 to Casing Wald Circ.
i C-T/C3.1

CSA-P-E Pump A Elbow to 2095 Joint Configuration 90% Long. E UT 14 17
04-09 Outlet Need Weld Circ.

C-T/C3.1

CSA-P-T Pump A riange to 2095 Joint Configuration 90% Long. C UT 14 17
04-09 Outlet Elbow Weld Cire,

t C-f/C3.1
i

CSA-P-G Pump A Stuffing Box 2095 Joint configuration 90% Long. C UT 14 17*

04-09 to Outlet Elbow Weld Circ.
C-T/C3.1

CSA-P-Al Pump A Support Anchor N/A Incased in Cement 100% of VT 14 18
4 04-09 1-1/4" Dia. Bolted Accessible

C-E-2/C3.4 Bolting

i CSB-P-A Pump B Inlet Flange 2225 Incased in Cement 0% Long. C UT 14 17
04-09 to Nozzle Weld Circ. ,

C-F/C3.1

CSB-P-B Pump B Inlet Nozzle 2225 Incesed in Cement 0% Long. t UT 14 17

,
04-09 to Casing Wald ~ Circ.

| C-T/C3.1

CSB-P-C Pump B Casing Wald 2225 Incased in Cement 0% Long. t UT 14 17
04-09 C-r/C3.1 Cire.

_. CSB-P-D Pump B Outlet Head 2225 Incased in Cement 0% Long. C UT 14 17
04-09 to Casing Weld Cire.

C-F/C3.1

5 - 30 -
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LIMERICK GENERATING STATION. UNIT 1
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Relief
Component Ident. No. Component Description Request

Isometric Due. No. Code Cateacrv/ Item No. IEAR No. Obstruction / Remarks % Complete Method IIg No-
1

CSB-P-E Pump B Elbou to 2093 Joint Configuration 90% Long. C UT 14 17

04-09 Outlet Head Weld Circ.
C-T/C3.1

I CSB-P-T Pump B Flange to 2093 Joint Configuration 90% Long. C UT 14 17
i 04-09 Outlet Elbou Meld Cire.
| C-F/C3.1
1

CSB-P-G Pump B Stuffing Box 2093 Joint configuration 75% Long. t UT 14 17
,

04-09 to Outlet Elbou Weld Circ.

! CSB-P-A1 Pump B Support Anchor N/A Incased in Cement 100% of VT 14 18
04-09 1-1/4" Dia. Bolted Accessible

C-E-2/C3.4 Bolting

CSC-P-A Pump C Inlet Flange 2225 Incased in Cement 0% Long. t UT 14 17
04-09 to Nozzle Weld Circ.

C-T/C3.1

J CSC-P-B Pump C Inlet Moz=le 2225 Incased in Cement 0% Long. E UT 14 17

04-09 to casing Wald Cire.
4

C-F/C3.1

CSC-P-C Pump C Casing Weld 2225 Incased in Cement 0% Long.E UT 14 17

04-09 C-F/C3.1 Circ.

CSC-P-D Pump C Outlet Head 2225 Incased in Cement 0% Long. t UT 14 17
04-09 to Casing Weld Circ.

C-T/C3.1

CSC-P-E Pump C Elbow to 2095 Joint Configuration 90% Long. C UT 14 ti

04-09 Outlet Head Weld Circ.
C-r/C3.1

CSC-P-F Pump C Flange to 2095 Joint Configuration 90% Long. C UT 14 1/

04-09 Outlet Elbou Weld Cire.
C-T/C3.1

CSC-P-G Pump C Stuffing Box 2095 Joint Configuration '90% Long. C UT 14 17
04-09 to Outlet Elbow Weld Circ.

C-T/C3.1

CSC-P-Al Pump C SurPort Anchor N/A Incased in Cement 100% of VT 14 18
04-09 1-1/4" Dia. Bolted Accessible4

C-E-2/C3.4 Bolting

, -.
- - 31 -
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LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMARY TABLE. PART_1. REV_ 0

Relief
Component Ident. No. Component Description Request

Isometrie Dua. No. Code Cateaorv/ften No. TERR No. .0bstruction/ Remarks % Comolete Method glg No.

1 CSD-P-A Pump D Inlet Flange 2225 Incased in Weld 0% Long. C UT 14 17

04-09 to Nozzle Weld Circ.
C-F/C3.1

CSD-P-B Pump D Inlet Nozzle 2225 Incased in Wald 0% Long. C UT 14 17

04-09 to casing Weld Cire.
C-T/C3.1

CSD-P-C Pump D Casing Weld 2225 Incased in Weld 0% Long. C UT 14 17

04-09 C-F/C3.1 cire.

'
CSD-P-D Pump D Outlet Head 2225 Incased in Weld 0% Long. C UT 14 17

04-09 to Casing Wald Cire.
C- f /C 3.1

;

CSD-P-E Pump D Elbow to 2093 Joint configuration 90% Long. C UT 14 17
.,

) 04-09 Outlet Head Wald Circ.
C-F/C3.1

CSD-P-F Pump D Flange to 2093 Joint Configuration 90% Long. C UT 14 17

04-09 Outlet Elbou Weld Cire.

} C-r/C3.1

CSD-P-G Pump D Stuffing Box 2093 Joint Configuration 90% Long. C UT 14 17

04-09 to outlet Elbow Weld Cire.
C-F/C3.1

1

CSD-P-Al Pump D Support Anchor N/A Incased in Cement 100% of VT 14 18

04-09 1-1/4" Dia. Bolted Accessible
C-E-2/C3.4 Bolting

GBB-113-H9 Pipe Support. 4 Lugs N/A N/A 100% Surface NT 14 16

04-102 C-E-1/C2.5

t GBB-113-H8 Pipe Support. 4 Lugs N/A N/A 100% Surface NT 14 16
' 04-102 C-E-1/c2.5

GBB-113-H7 Pipe Support. 4 Lugs 2181 Rdjoining Clamp 90% Surface NT 14 16

04-102 C-E-1/C2.5 Refer to ASME Section III
Inspection Results

GBB-113-H901 Pipe Support. Sleeve N/A N/A 100% Surface MT 14 16

__ 04-102 C-E-1/c2.5

?

I

, _.
.
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COMPONENT SUMMART TABLE. PART 1. REV. O
<

Relief
Component Ident. No. Component Description Request

Isometric Dus. No. Code catesory/ Item No. IEAR No. Obstruction / Remarks % Complete Method Elg No.

GBB-115-X-207A Penetration Support, M/A Refer to ASME Section III 0% Surface MT 14 16
04-102 Suppression Pool Liner Inspection Results

Insert Plate Wald
C-E-1/C2.5

8BB-113-M1 Pipe Support, Stanchion N/A N/A 100% Surface MT 14 16
04-103 C-E-1/C2.5

HBB-120-H30 Pipe Support, Stanchion N/A N/A 100% Surface NT 11 16
04-103 C-E-1/C2.5

HBB-120*H19 Pipe Support. 4 Lugs N/A N/A 100% Surface MT 14 16
04-103 C-E-1/C2.5

HBB-120-X-206A Penetration Support, N/A Refer to ASME Section III OX Surface MT 5 16
04-103 Suppression Pool Liner Inspection Results

Insert Plate Wald
,

SBB-113-H6 Pipe Support, Stanchion F/A N/A 100% Surface NT 14 16
04-103 C-E-1/C2.5

t

HBB-120-H35 Pipe Support, Stanchion N/A N/A 100% Surface MT 11 16
04-103 C-E-1/C2.5

HSB-120-X-206C Penetration Support, M/A Refer to ASME Section III OX Surface N/A 5 16
04-103 Suppression Pool Liner Inspection Results

Insert Plate Weld
C-E-1/C2.5

'
EBB-131-H8 Pire Support, 8 Lugs 2209 Adjoining Hanger 95% Surface NT $ 16
04-105 C-E-1/c2.5 Refer to ASME Section III

Inspection Results

GBB-112-H50 Pipe Support, 16 Lugs N/A N/A 100% Surface MT 14 16
i 04-105 C-E-1/C2.5
!

GBB-112-H37 Pipe Support, 4 Lugs N/A N/A 100% Surface MT 14 16
04-105 C-E-1/c2.5

GBB-112-H901 Pipe Support, Anchor N/A N/A 100% Surface MT 14 16
04-105 C-E-1/C2.5

GBB-114-X-2078 Penetration Support, M/A Refer to 4SME Section III 0% Surface NT 14 16
04-105 Suppression Pool Liner Inspection Results

Insert Plate Weld
C-E-1/C2.5

5 - 33
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COMPONENT SUMMARY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Isometric Dua. No. Code Catesory/ Item No. IEAR No. Obstruction / Remarks % Complete Method Elg No.

1
'

GBB-112-H1 Pipe Support. Stanchion N/A N/A 100% Surface NT 14 16
1 04-106 C-E-1/C2.5

GBB-112-H10 Pipe Support,Stanchien M/A N/A 100% Surface MT 14 16
04-106 C-E-1/C2.5

HBB-120-H32 Pipe Support, Stanchion N/A N/A 100% Surface MT 14 16
04-107 C-E-1/C2.5

HBB-120-X-2065 Penetration support. M/A Refer to ASME Section III 0% surface NT 5 16
04-107 Suppression Pool Liner Inspection Results'

Insert Plate Weld
C-E-1/C2.5

HBB-120-M13 Pipe Support. Stanchion M/A N/A 100% Surface MT 14 16
04-107 C-E-1/C2.5

{ HBB-120-X-206D Penetration Support. N/A Refer to ASME Section III 0% Surface MT 5 16
04-107 Suppression Pool Liner Inspection Results

i Insert Plate Weld
C-E-1/C2.5

l
| FWA-028 24" x 24" x 12" Tee 2241 Joint Configuration 60% Long. C UT 4 6

| 05-01 to 24" Elbou Fitting to Fitting Weld Circ.
; B-J/B4.5
I
; FWA-032 24" Elbou to 2052 Joint configuration 75%Long. C UT 4,9 6
1 05-01 Valve (1F010A) Fitting to Fitting Weld Circ.
j B-J/84.5

! FWA-034 24" Flued Head (x-9A) 2055 Joint Configuration 40% Long. E UT 2 6
'

05-01 to Valve (HV-1F074A) Fitting to Fitting Weld Circ.
B-J/B4.5

FWA-037 24" x 24" x 16" Tee 2058 Joint Configuration 60% Long. C UT 12 13
05-02 to Valve (HV-1F0324) Fitting to Fitting Weld Circ.

C-F/C2.1

FWA-038 24" x 24" x 16" Tee 2244 Joint Configuration 60% Long. C UT 12 13
05-02 to 16" Elbou Fitting to Fitting Weld Carc.

C-F/C2.1
-

FWB-007 12" x 20" Reducer to 2193 Joint Configuration 60% Long. C UT 4 6
05-03 20" x 20" x 12" Tee Fitting to Fitting Weld Circ.

B-J/P4.5

-
- - 34 -
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i

Re1 Lei
Csuponent Ident. No. Component Description Request

Isometric Due. Mo. Code Cateaorv/ Item No. IERR No. Shgtruction/ Remarks % Complete Method SIg No.

TWB-025 24" x 24" x 12"' Tee 2078 Joint Configuration 60% Lang. C UT 4 6

05-03 to 24" Elbou Fitting to Titting Wald Circ.
-B-J/B4.5

TWB-028 24" Valve (HV-170115) 2236 Joint Configuration 90% Long. C UT 4.9 6. 19

05-03 to 24" Elbou Titting to Titting Weld Circ.
B-J/B4.5 Indication Exceeded 20% DAC.

Sized at 50% DAC
i

TWB-029 24" Elbow to 2051 Joint Configuration 100% Long. UT 4.9 6'

05-03 Valve (170103) Titting to Titting Weld 75% Cire.
B-J/B4.5

.

TW3-030 Valve (1T0103) to 2205 Joint Configuration 90% Long. C UT 2 6

| 05-03 24" Flued Head (x-95) Fitting to Titting Weld Cire.
B-JeB4.5

,

4

TWB-031 24" Tlued Head (x-95) 2043 Joint Configuration 55% Long. UT 2 6'

05-03 to Valve (IT0745) Titting to Titting Weld 90% Cire.
B-J/B4.5

TWB-032 Valve (HV-1T0743) 2040 Joint Configuration 75% Long. UT 12 13
05-04 to 24" Pipe Titting to Pipe Weld 90% Circ.

C-T/C2.1
}

TWB-035 24" x 24" x 16" Tee 2022 Joint configuration 80% Long. C UT 12 13

) 05-04 to Valve (HV-1T0325) Fitting to Titting Weld Circ.
i C-T/C2.1

- TWB-036 16" x 24" x 24" Tee 2245 Joint Configuration 100% Long. UT 12 13
,

05-04 to 16" Elbou Titting to Titting Weld 60% cire.'

C-T/c2.1

RC-058R 6" Pipe to 2006 Hanger and 4" Leg of 10CX Long. UT S 13

j 06-03 6" x 6" x 4" Tee Tee Blocking Scan Paths 85% Circ.
! C-T/C2.1

, RC-059R 6" x 6" x 4" Tee 2031 4" Leg of Tee Blocking 100% Long. UT 8 13
! 06-03 to Valve (HV-17013) Scan Path 85% Cire.

C-T/C2.1

! _, RC-101 10" Pipe to Cap 2005 Sock-O-Let Blocking 854 Long. C UT 8 13

C6-04 C-T/C2.1 Scan Path Cire.

!

: _u_
Z
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART 1. REV. O

Relief
Component Ident. No. Component Description . Request

Isometric Dus. No. Code catesorw/ Item No. IEAR No. Obstruction / Remarks % comelete Method 11C Mo.

RC-123 Valve (M0-Ir060) 2068 Joint Configuration 50% Long. C UT 7 13
06-04 to riued Head (x-215) ritting to ritting Weld circ.

EBB-109-H9 pipe Support. 8 Lugs 2163 Adjoining Clamp 90% Surface MT 8 16
06-102 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

EBB-109-H4 pipe Support, 4 Lugs 2160 Adjoining Clamp 90% Surface NT 8 16
06-102 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

EBB-135-H25 pipe Support. 8 Lugs 2162 Adjoining Clamp 90% Suface MT S 16
06-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

EBB-135-H28 pipe Support, 4 Lugs 2161 Adjoining Clamp 90% Surface MT $ 16
06-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

EBB-H135-H902 pipe Support. Saddle N/A N/A 100% Surface MT S 16
06-103 C-E-1/C2.5

EBB-135-H2 pipe Support. 4 Lugs 2140 Adjoining Clamp 90% Surface MT 8 16
06-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

j EBB-135-H901 pipe Support, Sleeve 2171 Gusset to Sleeve Welds 95% Surface NT 8 16
06-103 C-E-1/C2.5 Blocking partial Base Metal

Examination. Refer to
ASME Section III Inspection
Results

EBB-126-H2 pipe Support, 4 Lugs 2158 Adjacent Hanger Clamps 80% Surface NT 8 16
1 06-103 C-E-1/C2.5 Refer to ASME Section III

Inspection Results
!

EBB-126-H5 Pipe Support. 4 Lugs 2170 Adjoining Clamp 90% Surface MT 8 16.

06-103 C-E-1/C2.5 Refer to ASME Section III
Inspection Results +

f
'

HBB-101-H1 Pipe Support. 4 Lugs 2169 Adjoining Clamp 90% Surface NT 8 16
06-104 C-E-1/C2.5 Refer to ASME Section III

Inspection Results

l,
A

6
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Relief
Camponent Ident. No. Component Description Reguest

Isometric Due. Mo. Code Cateaorv/Itan No. TERE Mo. Obstruction / Remarks X Complete Method Elg No.
J

HBB-101-H11 Pipe Support, 4 Lugs 2159 Adjoining Clamp 90% Surface MT 8 16
06-104 C-E-1/C2.5 Re- f o r to ASME Section III,

Inspection REsults j

HBB-101-H6 Pipe Support, 4 Lugs 2165 Adjoining Claap 90% Surface MT 8 16

06-104 C-E-1/C2.5 Refer to ASME Section III'
'

Inspection Results

; RRA-006LD- Elbou Sean Min. Radius 2014 Sock-0-Let Blocking 100% Long. UT 4 6
- Min. B-J/B4.5 Scan Path 95% Circ.
! 07-01 07-01
!

RRA-006LD- Elbow Sean Max. Radius 2013 Sock-O-Let Blocking 100X Long. UT 4 6
,

| Max. B-J/34.5 Scan Path 95% circ.
'

07-01

| RRA-007LU- Elbou Sean Min. Radius 2014 Sock-O-Let Blocking 1002 Long. UT 4 6

Min. B-J/B4.5 Scan Path 95% Cire.
07-01 ;

RRA-007LU- Elbou Sean Max. Radius 2013 Sock-O-Let Blocking 100% Long. UT 4 6

] Max. B-J/B4.5 Scan Path 95% cire.
07-01

i
= RRA-008 Valve (HV-1F0234) 2239 Sock-O-Let Blocking 1002 Long. UT 4,10 6

07-01 to 28" Pipe scan Path 97% Circ.

j B-J/54.5

RRA-022 28" Pipe to 2197 Joint Configuration 80% Long. C UT 4 6

07-01 28" x 28" x 12" Tee Fitting to Pipe Weld Circ.
B-J/B4.5'

I RRA-023 28" x 28" x 12" Tee 2080 Joint Configuration 40% Long. & UT 4 6

i 07-01 to 28" x 22" Cross Fitting to Fitting Wald Circ.
i B-J/B4.5
I

! RRA-027LD- Elbou Sean Min. Radius N/A Indication Exceeded 20% DAC. M/A UT 4 19

: Min. B-J/84.5 Sized at 50% DAC

j;
,07-01
I

RRA-027LD- Elbou Sean Max. Radius N/A Indication Exceeded 20% DAC. M/A UT 4 19'

i Max. B-J/B4.5 Si=ed at 50% DAC

_
07-01

i

I ": _ iv _



es \~,- u./

LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMART ThBLE. PART 1. REV. O

Relief
Component Ident. No. Component Description Request

Isometric Due. No. Code Cateeorw/ftem ho. TEAR Mo. Obstruction / Remarks % Comolete Method 21g Mo.

ARA-028LU- Elbow Sean Min. Radius N/A Indication Exceeded 20% DAC, M/A UT - 4 19
Min. B-J/54.5 Sized at 50% DAC
07-01

RRA-028LU- Elbow Sean Max. Radius M/A Indication Exceeded 20% DAC, M/A UT 4 19
Max. B-J/54.5 Sized at 50t DAC
07-01

REA-035 28" x 22" Cross to 2030 Joint Configuration 70% Long. UT 4 6
07-01 28" x 12" Reducer Fitting to Fitting Wald 40% Cire.

B-J/B4.5

RRA-037LD- Elbou Sean Max. Radius N/A Indication Exceeded 20% DAC, M/A UT 4 19
st a n . B-J/B4.5 Sized at 50% DAC
07-01

RRA-038LU- Elbou Sean Max. Radius N/A Indication Exceeded 20% DAC, M/A UT 4 19
Max. B-J/34.5 Si=ed at 50% DAC

|
07-01

2RA-P-C001A Pump A Internal Casing M/A Pump Manufacturer's 0% VT 4 9
07-01 3-L-2/85.7 visual Inspection

Considered Adequate

RRB-005LD- Elbou Sean Min. Radius 2029 Sock-0-Let Blocking 85% Long. C UT 4 6
Min. B-J/B4.5 Scan Path Circ.
07-02

RRB-005LD- Elbou Sean Max. Radius 2240 Sock-0-Let Blocking 97% Long. C UT 4 6
Max. B-J/34.5 Scan Path Circ.
07-02

RRB-006LU- Elbou Sean Min. Radius 2033 Sock-O-Let Blocking 85% Long. E UT 4 6
Min. B-J/B4.5 Scan Path Circ.
07-02

RRB-0C6LU- Elbow Sean Max. Radius 2033 Sock-O-Let Blocking 854 Long. E UT 4 6
Max. B-J/84.5 Scan Path Circ.
07-02

RRB-021 28" Pipe to 2194 Joint Configuration 90% Long. UT 4 6
07-02 28" x 28' x 12" Tee Pitting to Pipe Weld 100% Cire.

B-J/84.5

-
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Relief
Component Ident. No. Component Description

.
Request

Tsometric Due. No. Code Catesorv/ftem No. IEAR Mo. Obstruction / Remarks % Comolete Method Elg No.

RRB-022 28" x 28" x 12" Tee 2031 Joint Configuration 40% Long. C UT 4 6
07-02 to 28" x 22" Cross Titting to Titting Weld Circ.

B-J/54.5

CRB-033 28" x 22" Cross to' 2079 Jojat Configuration 40% Long. C UT 4 6
07-02 28" x 22" Reducer Titting to Titting Wald Cire.

B-J/B4.5

RR8-P-C0013 Pump B Internal Casing N/A Pump Manufacturer's 0% VT 4 9
07-02 3-L-2/B5.7 Visual Inspection

Considered Adequate

RRA-050 Beducer to 2" Elbou 2082 Joint Configuration 70% Long. C UT 4,10 6
07-03 5-J/54.5 Titting to Titting Weld Cire.

Pronimity of Wald to
Min. Elbow Radius

RRB-048 Reducer to 2" Elbou 2083 Joint Configuration 85% Long. C UT 4,10 6
07-04 B-J/34.5 Titting to Titting Wald Circ. .

Froximity of Weld to
Min. Elbow Radius

761E92'0-SS12 Pump Support, Lug Weld N/A Forged Lug to Cast 0% Long. C UT 4 8
07-101 3-K-1/B5.4 Base Metal circ.

7612920-SSA3 Pump Support, Lug Weld N/A Torged Lug to Cast OX Long. C UT 4 3
07-101 3-K-1/B5.4 Base Metal Cire.

761E920-H9W Pump Support, Lug Weld N/A Torged Lug to Cast 0% Long. E UT 4 8
07-102 B-K-1/B5.4 Base Metal Cire.

761E920-SSB2 Pump Support, Lug Weld N/A Torged Lug to Cast 0% Long. C UT 4 8

07-102 B-K-1/B5.4 Base Metal Circ.

761E920-SSB3 Pump Support. Lug Weld N/A Torged Lug to Cast 0% Long.- E UT 4 8
07-102 B-K-1/55.4 Base Metal Cir=.

RW-019 6" Flued Head (x-14) 2099 Joint Configuration 70% Long. C UT 2 6
08-02 to Valve (HV-1T004) Titting to Titting Weld Cire.

B-J/B4.5

RW-087 2-1/2" Pipe to 2015 Penetration (x-38) Support 100% Lor.g. UT 4 6
08-03 2-1/2" Tee Blocking Scan Path 66% Cire.

B-J/B4.5

- tg -
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Relief
Camponent Ident. No. Component Description Request

,
' Isometric Due_ Mo. Code Cateserv/ Item No. IERp Mo. Obstruction / Remarks 2 Comslate Method gig Mo.

3W-091 2" Pipe to Elbou 2046 Proximity to Min. Radius 60% Long. & UT 4 6

08-03 3-J/84.5 of Elbow and to Reducer Cire.
4 on Either side of Weld

RW-092 2" Elbow to Pipe 2045 Proximity to Min. Radius 502 Long. E UT 4 6

08-03 3-J/B4.5 of Elbou and to Valve Cire. !

(1F029) on Either Side
of Weld

RW-099 4" Tee to Cap 2021 Sock-O-Let Blocking 100X Long. UT 4 6

00-04 3-J/B4.5 Scan path 70X Cire.
1

RW-110 6" valve (MV-1F100) 2025 Joint Configuration 100% Long. UT 4 6

08-04 to 4" x 6" Reducer Titting to Titting Weld 40% Circ.
j B-J/34.5

RW-113 2" Weld-0-Let to 2032 Joint Configuration SOE Long. UT 4 6

08-04 2" Pipe Fitting to Pipe Weld. 100X Cire.
B-J/34.5 overprey in Wald Toe

I
'

RW-123 4" Pipe to Flou 2076 Joint Configuration 902 Long. E UT 4 6

I 08-04 Element (TE-1M038) Fitting to Pipe Weld Circ.

] 3-J/54.5
:|
1 RW-133 4" Pipe to Elbou 2047 Joint Configuration 75X Long. C UT 4 6

08-04 R-J/B4.5 Fitting to Pipe Wald Circ.

| RDA-019 4" Elbow to Pipe M/A Indication Exceeded 20X DAC. MA UT M/A 20
09-01 C-G/C2.1 Sized at SOE DAC

| RDB-011 8" Pipe to Elbou M/A Indication Exceeded 20% DAC. M/A UT M/A 20 i

!
! 09-02 C-G/C2.1 Sized at 50% DAC
l

! psi /isi table
|

+

1

k
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COMPONENT SUMMART TABLE. PART 3. REV. O
CLASS 1 VALVES. ERAMINATION CATEGORT B-M-2. B6.7

Relief-
Size And Mfg. . Request

System Valve Musigg- Manufacturer construction Irma Method No.

.

MS 41-HV-1T028A.B.C.D Atwood & Morrill 26" Globe Valve- Cast 10

MS 41-HV-17022A.B.C.D Atwood 4 Morrill 26" Globe Valve Cast 10

MS 41-PSV-1F013A thru H. Target Rock 8' Relief Valve Cast 10

J thru M.S 3

Anchor Darling 14* Gate Valve Cast 10
FW 41-HV-17011A.3 .

FW 41-Ir010A.B -;Atwood E Morrill 24" Check valve 'c a s't 10i '

!
|

;- <

< ,
_

FW 41-HV-1F074A.5 Atwood & Morrill 24" Check Valve Cast 10

RR 43-HV-tr023A.3 Lunkenheimer 24" Gate Valve Cast 10

Cast ~10
RR 43-HV-1T0315 Lunkenheimer 24" Gate Valve a'

t

RW 44-HV-1F001 ' Anchor Darling 6" Globa Valve Cast 10

't .I

RW -44-HV-1T004 Anchor' Darling 6" Globe Valve Cast 10'

FW 4 "" C-J f 10 5. . Anchor Darling 6" Gate Valve Cas t- 10

RW 40 ~t' 4' Anchor Darling 6" Gata Valve Cast to

RW t. 'r*40 velan 6" Gate Valve Forged 10

RH Sf*1F077 Anchor Darling 20" Gate Valve Cast 10

RH S1-HV-tr017A.B.C.D Anchor Darling 12" Gate Valve Cast 10

RH 51-1F060R.B Anchor Darling 12" Gate Valve Cast 10

RH 51-1T065A.B;C.D Velan 12" Gate valve Forged 10

RH 51-HV-1F0154.P ncher Darling 12" Globe Valve . cast to

RH Si-HV-1F023 Anchor Darling 6" Globe Valve Cast 10

RH 51-17019 Anchor Darling 6" Check Valve Cast 10

-
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LIMERICK GENERATING STATION. UNIT 1
COMPONENT SUMMARY TABLE. PART-2. REY. O

CLASS 1 VALVES. EYAMIMRTION CATEGORY B-M-2. B6.7 ,

Size And . Mfg. Request-

System valve Mumber Manufacturer construction Tese Method No.

RH 51-HV-1T050A,3 Atuood & Morrill 12" Check Valve Cast 10

RH 51-HV-1T041A.B C.D Atwood & Morrill 12" Check Valve Cast 10

RH 51-HV-1T008 Velan 20" Gate Valve Forged 10

RH 51-HV-17009 Velan 20" Gate Valve Forged 10

RH 51-HV-1T022 Valan 6" Gate Valve Forged 10

CS 52-HV-108 Anchor Darling 12" Check Valve Cast 10 ,

| CS 52-HV-1T005 Anchor Darling 12" cate Valve Cast to
'

|
|

CS 52-HV-1T006A,3 Atuood & Morrill 12" Check Valve Cast 10

CS 52-1T007A,3 Velan 12" Gate Valve Torged 10

HP 55-HV-1T002 Anchor Darling 10" Globe Valve Cast 10

HP 55-HV-1T003 Anchor Darling 10" Globe Valve Cast 10

psi /isi table 2
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Limerick Generating Station, Unit 1
Safety Impact Summary, Rev. 0

1.
RHR system weld outside containment, downstream of pump discharge checkvalves: During normal plant power operation, weld is slightly
pressurized by keep-full systems. Significant leakage may affect

--

pressure boundary of one RHR loop. Significant leakage is detected
.by leak detection systems or loss of system function. If leak is
within the shutdown cooling loop the plant can be safely shut down
using the main condenser and the unaffected RHR loop.

t 2.
Reactor coolant pressure boundary weld (RCPB): Weld is normally
pressurized during power operation. Inboard containment isolation
valve performs RCPB isolation function. Significant RCPB leakage
is detected by leak detection systems. The plant can be safely

. shut down using unaffected systems.

3. RHR shutdown cooling suction line weld between normally closed valves:
During normal plant operation, significant leakage is detected byleak detection systems. TF plant can be safely shut down using
the main condenser and-the alternate shutdown cooling method.

4.
RCPB weld between the nozzle and the inboard isointion
valve: Weld cannot be isolated. RCPB leak detection systems
detect significant leakage. Plant technical specifications require
plant shutdown when significant unidentified leakage occurs.() The plant
can be safely shut down using the normal shutdown methods.

5. Suppression pool boundary weld: During normal plant and system' *

operation, weld is pressurized with less than 30 feet of hydrostatichead. Weld.cannot be isolated. Significant leakage is detected by
leak detection systems.- Several means of providing makeup water to
the suppression pool are available. Pump compartments adjacent to
the suppression pool are watertight. If Icak affects one loop of
RHR, the plant can be safely shut down using the main condenser and
the. unaffected RHR loop.

6. ' Containment atmosphere boundary weld: Weld is noc pressurized'

during normal plant operation. Normal plant operation is not
affected by leakage. . Leakage will be detected during containmentlocal or integrated leak rate tests. The plant can be safely shutdown using the normal shutdown methods.

7. System boundary weld: Weld is not normally pressurized during plant
power operation. During normal plant operation significant.

leakage is detected by leak detection systems. The plant can be
safely shut down using the normal shutdown methods.

"
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f Limerick Generating Station, Unit 1
!

-~3 Safety Impact Summary, Rev. O
s/

j

. 8. HPCI, RCIC and RWCU system welds outside containment: During plant) power operation, significant leakage from. lines which are
-.

pressurized with steam or hot water is detected and automatically
isolated by leak detection systems. None of there systems are required
for normal plant shutdown. Plant can be safely shut down using
normal shutdown methods.

9. Feedwater system weld inside containment: Significant Icakage is
detected by leak detection systems. Leak can be isolated by remote
actuation of valve HV41-F011A or B. Plant can be safely shut down
using normal shutdown methods.

-10. Reactor Recirculation weld: Significant leakage is detected by
leak detection systems. Leak can be isolated by remote actuation
of valve HV43-F023 & HV43-F031. Plant can be safely shut down
using normal shutdown methods.

11. RHR and Core Spray system welds between pump suction and pump discharge
check valve: During plant power operation, weld is pressurized
with less than 30 feet of hydrostatic head. Significant leakage is
detected by leak detection systems. If the leak is within an RHR
shutdown cooling loop the plant can be safely shutdown using the
main condenser and the unaffected RHR loop.,_

('')
12. Feedwater system weld outside containment: Weld is pressurized during

plant power operation. Leak detection systems detect significant'

leakage. Containment isolation occurs automatically upon loss of
feedwater flow. Other systems are available to provide makeup water to
the RPV during plant shutdown.

13. Main steam system weld outside containment: Weld is pressurized duringplant power operation. Significant leakage is detected by leak detection
systems and automatically isolated. The plant can be safely
shut down by depressurizing via the suppression pool and removing heat
via the RHR system.

14. Core spray system weld outside containment: During plant power
operation, weld is slightly pressurized by hydrostatic head or
keep-full systems. Leak detection systems detect significant
leakage. The plant can be safely shut down using normal shut down
methods.

.
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. Limerick Generating Station, Unit I l{ y. Safety Impact Summary, Rev. O 1

!

15. Main steam system wald inside the turbine enclosure: Weld is pressurized
iduring plant power operation. If leak is not large enough to be detected ,,

and automatically isolated as per Category 13, leakage would be
detected by other methods (e.g. area and stack radiation monitors)and manually isolated. The plant can be safely shut down by
depressurizing via the suppression pool and removing heat via theRHR system.

16. RHR system, vacuum relief line weld outside containment: Weld is notpressurized during normal plant or RHR system operation. Plant canbe safely shut down using normal shutdown methods.
17. RHR system, pressure relief line % eld outside containment: Weld is notpressurized during normal plant or RHR system operation.

'can be safely shut down using the normal shutdown methods.The plant
'18.

RHR system, RPV head spray weld inside containment between normallyclosed valves: Weld is not pressurized during plant poweroperation. Significant leakage is detected by leak detection
The plant can be safely shut down using the normalsystems.

shutdown methods.
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