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* Attachment 1

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Submittal Program

1. Introduction

The following provides a summary of our program for submitting

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

2, Scope

Requests for relief for limited preservice examinations of the RPV
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,

Requests for relief for limited preservice examinations of the
pressure retaining and support components of piping, vessels,
pumps, and valves are applicable to the requirements of the 1974
Edition of Section XI, as modified by the Addenda through the
Summer 1975, Appendix III of the Winter 1975 Addenda and paragraph
IWA-2232 of the Summer 1976 Addenda,.

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

3. References

Final Safety Analysis Report, "imerick Generating Station,
Units 1 & 2

Safety Evaluation Report, related to the operation of Limerick
Generating Station, Units 1 & °, August 1983

ASME Boller & Pressure Vessel Code, Section XI

3.3.1 1980 Edition as modified by the Addenda through the
Winter 1980,

3:3.2 1974 Edition as medified by the Addenda thr ugh the
Summer 1975, Appendix III of the Winter 1975 Addenda and
paragraph TWA-2232 of the Summer 1976 Addenda.

3‘9872385:«"03385%;:
o OR



4.2 Limited piping component examinations are documented in Relief
Requests 6 through 24, the Component Summary Table and the Safety
Impact Summary,

4.2.1 Relief Requests 6 through 24 include:

0% ) I Summary of the Code requirements for the
preservice examination of a particular group of
piping components. Generally, there is one
Relief Request per Code Item No. of Tables
IWB-2600 and IWC-2600. (More than one Relief
Request 1s possible 1if 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 TIdentificaticn 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 arz listed in NES document B80A1558
(Reference 3.5). The Table includes:

- Component identification number.

- Isometric drawing number.

- Code Item No. & Categorv.

- Description of the physical configuration,.

- Incomplete Examination Analysis Report
Number.

- Description of the obstruction limiting the
examination.

- Identification of the examinations that
were limited and to what extent,

- Safety Impact Category Number,

- Relief Request Number.

§.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.
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3.4 General Electric (GE) Document Liwn~PIP-1, Preservice Inspection

Program Plan for the Reactor Pressure Vessel, Limerick Unit No. |
kA | GE Dwg. i60-83B-18, Sheets 1-4, Weld ldentification (RPV)

Nuclear Energy Services (NES) Document 80AL558, Limerick Generating
Station, Unit 1, Preservice Inspection Program Plan for Nuclear
Piping Systems

4, Description

Limited RPV examinations are documented in Relief Requests 1
through 5 and Attachmenr #7 (TAR #8) of General Electric's "USNRC
Regulatory Guide 1,150 Report, Limerick Unit #i".

L O Relief Requests | 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 Ttem No. of Table IWB-2500-1.

4.1.1,2 The particular Code requirement from which
relief is requested.

[ 20 T Identification of the RPV component(s) included
in each Relief Kequest.

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

&.1.2.1 A list of the RPV welds that were examined
including a description of the limited
examinations and the obstruction causing the
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
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

5.1 Submittal of the request for relief is provided ior resolution of
SER confirmatory Item #12 as detailed in our response to NRC RAI
250.5. The submittal ‘s attached as follows:

Sedsl Attachment 2: Final Relief Requests with supporting
Technical Justification.
5.1.2 Attachment 3: General Electric's "USNRC Regulatory Cuide
1.150 Report, Limerick Unit #1",
3.1.3 Attachment 4: Component Summary Table.
5.1.4 Attachment 5: Safety Impact Summary.
07028401




Attachment 2

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 1 Pressure Retaining Welds in Reactor Vessel
Code Item No. Bl.11l, 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, ns 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 is requested from examining 100Z 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 Guide 1,150 Report, Limerick Unit #1", presented as
Attachment 3 of this report.
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Limerick Cenerating Station, Unit 1
‘ Preservice Inspection Relief Request
ASME B&PV Code, Section XI

- 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
shill 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%Z 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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3.

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME BAPV Code, Section XI

Class 1 Pressure Retaining Welds in Reactor Vessels

Code Item No. 11,22, 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. B1.22. The examinations shall include 100% of the welds and
shi .1 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 1002 of the required length of
six bottom head meridional welds identified as LA, DB, DC, DD, DE,
and DF. 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 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

4, Class | Pressure 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. B1.30. 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 1002 of the weld length.

Rel?_ f Taquest:

Relief is requested from examining 100X 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

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

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 1 Tull Penstration Yelds of Nozzles in Vc.oclo-lnogcction
Program B Code Item No. B3.90, ategory B-

Code Requirement:

Those Reactor Vessel nozzle-to~vessel welds shall be volumetrically
examined per Table IWB-2500~1, Category B-D, Ttem No. B3.90. 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 Figures

TWB~2500-7 (a) through (d) including the adjacen: areas of nozzle
and vessel base metal.

Relief Request:

Relief is requested from examining 100% of the required volume of
feedwater inlet nozzle N4D nozzle-to-vessel weld, A description of
the examination coverage, percent complete, and the obstruction(s)
for each nozzle-to-vessel weld is included under Tab #8 of the
General Electric "USNRC Regulatory Guide 1.150 Report, Limerick
Unit #1, presented es Attachment 3 of this report,
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

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

Code Requirement:

Those pipe longitudinal and cfrcumferential pressure retaining
welds included in Code Category B-J of Table IWB-2500 shall be
volumetrically examined per Item No. B4,5 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 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

for reasons noted in the Component Summary Table. Examinations

were performed perpendicular and parallel to the weld axis in

accordance with subarticles T11-4420 and 111-4430, respectively,

The percent complete of each examination is also noted in the
. Table, There are 57 welds 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 and liquid penctrant tested in accordance with
that edition of ASME Section ITl 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
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



Limerick Cenerating Station. Unit 1
Preservic- ' _.pection Relie® Request
A5k BEPV Code, Section XI

7. Class 1 Pressurec Retaining Welds in Piping
Code Item No., B4.6, 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 cxamined 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 met i 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 100X of the required volume
for reasons noted in the Component Summary Table. There are 0
welds included in this relief request.

Justification:

None listed. Code coverage has since been achieved.
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

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
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 wer 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 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 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.

Justification for Granting Relief:

15/16

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 werz 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 mirimal 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.




Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 1 Pump Casings
Code Item No. B5.7, Category B-L1-2

Code Requirement:

Those pump internal pressure boundary surfaces included in

Code Category B-1-2 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 preservice 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

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.



10,

Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 1 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 nreservice examination
requirement,

Relief Request:

Relief is requested from performing the required visual
examinations., These valves are identified in Part 2 of the
Component Summary Table. There are 69 valves comprising 17 groups
included in this relief request.

Justification for CGranting 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
tested in accordance with that edition of ASME Section III irn
effect at the time of procurement. Note that some valves were
fabricated and tested in accordance with the 1968 Draft ASME Code
for Pumpe and Valves for Nuclear Power and Addenda. GCenerally, all
cast valves and components were radiographed. Surface examninations
were performed on the internal, externscl, and component st faces 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.

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. 1In addition, field
inspections prior to installation as well as successful
pre-operational tests have provided reasonable assurance that wear
from mechanical misalignment is not a factor.
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Limerick Generating Station, Unit 1
Preservice Inspection Re.ief Request
ASME B&PV Code, Section XI

11. Class 2 Pressure Retaining Nozzle Welds in Vessels

————

Code Ttem 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
cover 100% of the welds and shall be performed completely,
once, as a preservice examination requirement. The examination
volume shall include 100% »f 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
welds included in this relief request.

Justification for Granting Relief:

The integrity of the heat exchanger pressure boundary has been
verified by construction code testing requirements. Examinations
were performed in accordance with the applicable material

. specifications and the 1968 Editions of ASME Section I1I,
Class C and Section VIII, Division 1, for the shell and tube
sides, respectively. Shell plates received ultrasonic and
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
1.5 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 testes, 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 Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 2 Integrally Welded Support Attachments to Vessels

Code Ttem 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. Cl.3 of Table IWC-2600. The
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. There are 15 attachment welds in 2
heat exchangers included in this relief request.

Justification for Granting Relief:

The integrity of the heat exchanger pressure boundary has been
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. The entire shell, including
nozzle-to-vessel and support atiachment welds was radiographed.
Magnetic particle examinations were repeated for final machined
surfaces and welds. All boiting 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
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.



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%Z 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 p'us 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 100Z 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 I11-4420 and
ITI-4430, respectively. The percent complete of each
examination is also noted in the Table. There are 49 welds
included in this relief request.

Justification for Granting Relief:

The integrity of the piping pressure boundary has been
verified by construction code tssting 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
pressur: tests, were performed in accordance with the 1974
Edition of Section ITI, as modi’ied by the Winter 1974 Addenda.

The ASME Section XI preservice ultrasonic examinations were
augmented by complete liquid penetrant teats (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 a%ove 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 Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Code Ttem 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. The examinations

shall include 100% of the C-F welds and "0% 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 11I-4420 and
I11-4430, respectively. The percent complete of each examination
is also noted in the Table. There are 5 welds included in

this relief request. K

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

JIT 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 mocified 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 expl'ained in the Safety Impact
Summary which postulates that a defact has propagated through-
wall, undetected. Sufficient syst:m redundancy, leak detection
capability, and alternative systems nave been included in the
plant design to assure plant safety,.

|
14, Class 2 Pressure Retaining Welds in Piping |
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 2 Pressure Retaining Welds in Piping

Code Ttem 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. The 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,

lelief Request:

Relief is requested from the area requirement of Table IWC-
2520. Using Radiography as the examination technique, the
examination volume shall include the weld plus the base metal
for a distance of 1/4 inch oeyond the edge of the weld. There
are 40 circumferential and 80 longitudinal welds associated
with 20 Main Steam elbows included in this reliet 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

IIT 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 I1II,
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 m~aningful Section XI volumetric ecxamination, Padicgraphs
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
complete liquid penetrant tests, which were performed in
accordance with the 1977 Edition of Section XI, as modified by
the Adderda through the Summer 1978,




Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

16, Class 2 Support Members for Pipin
Code Item No, C2.5, Category C-E—g

12/7

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 completaely, 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,
and piping pressure boundary has been verified by construction
code testing requirements., The attachment welds and base
metal were surface examined, after the hydrostatic pressure
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 1980
Edition of Section XI as modified by the Addenda through the
Winter 1981, Figure IWC-2500-5.
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section Xl

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

Code Requirement:

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 Summary
Table. Therc are 40 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. Illydrostatic pressure tests were performed
at 1.3 times the design pressure.

The ASME Section XI preservice ultrasonic examination of the
shell welds was augmented by complete 1liquid 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,




Limerick CGenerating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

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

17/8

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 »f
the pump anchor bolting encased in concrete. All bolting is
1 1/4 inch nominal diameter. This relief request includes:

10 bolts on each of 4 RHR Pumps
10 bolts on each of 4 Core Spray Pumps
8 Bolts on the HPCI Pump

| &) &

Justification for Cranting 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 with

the material specification and that edition of ASME Section

IIT 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. 1In addition, field inspections prior
to installation as well as successful pre-operational tests
have provided reasonable assurance of proper installation.

The inaccessible portion of the ancher bolting will be exempted
from inservice inspection per later editious of Section XI,
IWC-1230.
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

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.
Indications 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
lengitudinal welds, identified as RRA=027LD Max,/Min., RRA=028LU
Max./Mir., RRA-037LD Max., RRA-038LU Max., RHB-00SLD Max., and 1
circumferential weld identified as FWB-u28, 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
207 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
characterization was performed in accordance with Article IWA-3000.




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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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 2 Pressure Retaining Welds in Piping
Code Ttem 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
Ttem 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,

identified as RHB-194, HP-117, RDA-019, and RDB-011, using the acceptance
standards specified in NC-5330. These welds are included in the
Component Summary Table.

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-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
NC-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
characterization was performed in accordance with Article TWA-3000.




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 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




. 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. Cl.1, Category C-A

Code Requirement: ‘

Those shell and head circumferential welds included in Code

Category C-A of Tavle IWC-2520 shall be volumetrically examined per ‘
Item No. Cl.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 i
one plate thickness beyond the edge of the weld joint.

Relief Requeut:

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.

Justification for Granting Relief:

The integrity of the heat exchanger pressure boundary has been
verified by construction code cesting requirements. Examinations
were performed in accordance with the applicable material
specifications and the 1968 Editions of ASMY Section III, Ciass C
and Section VIIT, Division i, for the shell and tube sides,
respectively. Shell plates received ultrasonic and 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
1.5 times the design pressure.

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.

07028401
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 2 Pressure Retaining Welds in Pipin

Code Item No. C2.3, Categories C-F and C-G

Code Requirement:

Those pipe-to-pipe branch connections included in Code Categories
C-¥ and C-G of Table IWC-2520 shall be volumetrically examined
per Item No. C2.3 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 1)0% of the required volume
of *he C-F welds for reasons noted in the Component Summary
Table. Examinations were performed perpendicular and parallei

to the weld axis in accordance with subarticles I111-4420 and
I11-4430, respectively. The percent complete of each examination
is also noted in the Table. There is 1 weld included in this
relief request,

Justification for Granting Relief:

The integrity of the piping pressure boundary has been verified

hy construction code tcsting requirements., Shop welds were
radiographed in accordance with that edition of ASME Section

ITT 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 examina:ions 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 system redundancy, leak detection
capability, and alternative systems have been included in the
plant design to assure plant safety,




Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
. ASME B&PV Code, Section XI

23. C(Class 2 Pressure Retaining Bolting Exceeding l-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 twe bolts or studs per
Joint and shall cover 100% of the bolting per inspection
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:
Relief is requested from performing the visual examination ¢’
38, nominal diameter 1 3/4-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. Visua® 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
dlameter.

6/3
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Limerick Generating Station, Unit 1
Preservice Inspection Relief Request
ASME B&PV Code, Section XI

Class 2 Pressure Retaining Bolting Exceeding l-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
interval. The examinations shall include bolts, studs, nuts,
bushings, washers, and threads in the base material and flange
ligaments betwe2n 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:

Relief is requested from performing 100% of the required
surface examination when the Yolted 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,

Justification for Granting Relief:

The integrity of the valve 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 IIT 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 juet prior to threading.

Complete ASME Section XI visual examinations were performed

with the bolting either in place under load or disassembled.
When a holted connection was disassembled, studs reczeived both
ultrasonic and liquid penetrant tests while the nuts received

4 liquid penetrant examination. When a boited connection was
examined 1in place, studs received an ultrascnic examination
while the nuts were either liquid penetrant or magnetic patrticle
tested. All bolting included in this relief request is less
than 2 inches in diameter.
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USNRC REGULATORY GUIDE 1.150
REPORT OF EXAMINATION RESULTS

REFERENCE: Philadelphia Electric Company
Limerick Nuclear Generating Station
Contract No., 8031-M-2468B
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 Ultrascnic Examination meets the intent of Req. Guide 1.150.

The Lime. ick 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 it
affects both types of examination equipment. Data gathered supporting the
conclusions presented in this report is included. Attachments that include this
data ar~ referenced frequently tnroughout the report.

The results of the examination appear in tabular form with evaluations. The
examination data from which the tables were assembled appear in various sections
of the Final Report. The tabulation of examination results appears as
Attachment #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 Eaition, 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:




#

AUTOMATED EQUIPMENT

RF Wave Form and frequercy amplitude information for transducers used during the
automatic ultrasonic examinations is a photographic record. Th2 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
2 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 reference purposes.

MANUAL EQUIPMENT

RF Wave Form and frequency amplitude information for transducers used curing 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
transducer or transducer/wedge combination was obtained by manually manipulating
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 appzar in Attachment #2. This
attachment contains both the data sheets generated before the examination began
and those generated after ccipletion 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
require 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 per-formed 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

Calibrations for the Automatic Examination System were performed in accordance
with either Procedure LIM-UT-8 for Vessel Assembly Welds or Procedure LIM-UT-9
for Noczzle 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 examination 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.

A1l 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 Vessel 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 elecironic 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
examination.

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



The ID surface notches on bnth 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
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-I. 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
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
Timerick Unit #1 Preservice Examination to detect, record, and size the flaws
delineated by Section XI was demonstrated 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.



Geometric Indications were evaluated by a certified Level III individual.
Tvaluations were performed using vessel design drawings, finger dampening, and
other commonly-used techniques. Geometric indications detected during the
examination are listed in the detailed summary of the examination

(Attaciment #1).

Indications With Changing Metal Paths were recorded at 20% DAC. Indication
s1zing 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 ard these evaluations.

Indications Without Changing Metal Paths were recorded at 20% DAC. Indication
S1zing 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 Methoa. Attachment #1 details the
indications found and these evaluations.

Reporting of Results

A1l original records generated during the Limerick Unit #1 Preservice
Examinaticn have been transmiited 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 1s as follows:

Automatic Examination Equipment Error Band = 45° + 5.3% t
for inner 1/4 t. See Attachment #5 for 60" + 2.1% t
details.

Manual Examination Equioment Error Band = + 2.56%t

See Attachment #6 for details.

The Description of the Technigue used to qualify the effectiveness of Automatic
Fxamination Procedures LIM-UT-B and LIM-UT-9 is presented in Attachment #5. The
technigue 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
TolTows:

1} Unexamined volume due to near field effects.

Automatic Examination .500 beneath the transducer package
Manual Examination .500 beneath the wedge



2) Unexamined volume due to ciad to base metal interface.

Automatic Examination None
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
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 Examination None determinable
Manual Examination No electronic gating was used

Sketches of Automatic Examination Equipment for use by reviewers is included as
Attachment #8. No skefches of manual examination equipment are included since
the equipment consisted of standard catalogue items needing no such sketches to
allow review.

No alternate volumetric examinations were used during the Preservice
Examination of Limerick Unit #1 Reactor Pressure Vessel Assembly Welds.



USNRC REGULATORY GUJDE 1.150 REPORT
ATTACHMENT #1

The following pages contzin tables detailing the welds examined in accordance
with USNRC Regulatory Guide ).150 and the vesults of these examinations.

The Tables 1ist 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 cdetected.

A1l examination data used in preparation of the summary tables is contained in
the final examination report.



Summary Table of Reg Cuide 1,150
Indications for Limerick mic #]
Preservice lllrrasonic Fxamination

Tnner 257 of the RPV Wall Thickness ODuter 75T of the RPV Wall Thicknees
Weld Type | Weld 1D 1" and Greater Minimum Dimension REMARKS
[Traveling | Wontraveling | Fvaluation raveling | Nontraveling | Evaluation
“LL &4s"* SPOT
circuwerewtiaL | NRI 121 10 T SCAN| INDIcATIONS | NRI NRI N/A
i SPOT
AA 60° |1 P SCAN | 15 13 T SCAN| INDICATIONS NRI NRI N/A
2 P SCAN
=l INDICATION #50-31.57
AA O NR] NP1 N/A NR] 30 LAMINAR £ 18 N2 |INC MANUAL EXAM SHOWS
A 0"w{  NRI NRI N/A NRI 1 LAMINAR <18 N
SHELL 45*
CIRCUMFERENT IAL| "8 i NRI N/A NRI NRI N/A
. SPOT
AB 60 NRI 1 T SCAN| INDICATION NRI NRI N/A
rs 0°BM  NRI NR1 N/A NRI NRI N/A
Iﬁa n* NRI NR| N/A NR1 NR1 N/A
SPOT
SD(I.L & .
cmcwmmukc 5 NRI 3 P SCAN | INDICATIONS NRI NR[ N/A
1 SPOT
hc 60 NPl 1 P SCAN | INDICATION NRI NRI N/A
AC 04 NRI NR1 N/A WR1 NRI N/A
| c 0w NRI NR1 N/A NRT NR1 N/A
|

1# juswydoe3dy
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Summary Table of Reg Guide 1.150
Indications for Limerick Unit &
Preservice Ultrasonic Fxamination

Inner 25% of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld ID . vy 1" and Creater Minimum Dinension R¥FMARK S
Travelin Nontraveling | Fvaluation raveling | Nontraveiing | Fvaluation
SHELL AD 45° | NRI 1 i
CIRCUMFERENTIAL T SCAN | INDICATION NE1 NRI N/A
12 T SCAN | SPOT
AD 60° NRI 13 1 P SCAN | INDICATIONS NRI NRI nN/A
AD 0°BM NRI NR] N/A NRI NRI N/A
AD o0°wd NRI NRI N/A NRI NR| N/A
SPOT
SHELL AE 45* |1 T SCAN, 1 T SCAN
CIRCUMFERENTIAL SC INDICATION NRI NR] N/A
. . SPOT
AE 60 NRI 1 T SCAN | [NDICATION NR1 NR] N/A
AE 0° NRI NR1 N/A NRI 3 LAMINAR <18 IN2
AE 0°wM NRI NRI N/A NRI NR1 N/A
HELL TO .
FLANGE AF &S NRI NR1 N/A NRI NRI N/A
AF  60* NRI NR] N/A NR1 NR! N/A
AF  n*aM NRI NR] N/A NRI NRI N/A
INTERMITTANT GEOMETRI(
| AF 0w NRT NRI N/A NRI Geometric Acceptable ;fg: RPV-FLANGE TRANS |
|

1# Judwydelly
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Summary Table of Reg Guide 1.150
Indications for Limerick Unit #1
Preservice llltrasonic Examination

Inner 25% of the RPV Wall Thickness Outer 752 of the WPV Wall Thickness
Weld Type |Weld ID | et 1" and Greater Minimum Dimension RFMARK S
Traveling | Nontraveling | Fvaluation | Traveling | Nontraveling | Evaluation
SHELL
LONGI TUDINAL BA 45° NRI NRI N/A NR] NR] N/A
BA 60° NRI NR] r/A NR1 NRI N/A
BA  0"sM NRI NRI N/A NRI 1 LAMINAR Z18 IN
BA  o*wM NR1 NRI N/A NRI NRI N/A
SHELL 2 2 T SCAN {SPOT
LONGITUDINAL BB 45 NRI 15 13 P SCAN | INDICATIONS NRI NRI N/A
. SPOT
BB 60° |1 p SCAN 4 P SCAN INDICATIONS NRI NRI N/A
B8 0°PM  Ngj NRI N/A NR1 11 LAMINAR <15 N
BB 0°wM NRI NRI N/A NRI NR. N/A
SHELL 3 SPOT
LONGITUNINAL BC &5 NR] 2 P SCAN INDICATiONS NRI NRI N/A
BC 60° NRI NRI N/A NRI NR1 N/A
BC 0°RM NRI NR] N/A .Nﬁl 9 LAMINAR 218 IN2
BC 0" WM NR1 NR] N/A NRI NRI N/A
| -

1# juswydelly
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Summary Table of Reg Cuide |.150
Indications for Limerick IUnit #]
Preservice 'ltrasonic Fxamination

Tnner 257 of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld ID - L= " and Creater Minimum Dimension REMARK S
Traveling | Montraveling | Fvaluation | Traveling | Nontraveling | Fvaluation
SHELL 80 &5° | WRI NRI N/A NR1 NRI N/A
LONGI TUDINAL
BD en* NR1 NRI N/A NRI NR1 N/A
BD o'uﬂ NRT NR1 N/A NR1 3 LAMINAR 218 N
BD on*wM NRI NR{ N/A NRI NRI N/A
SHELL
L(;G”‘UD]ML BE .3* NR] NR1 N/A NRI NR] N/A
BE &n* NRI NR] N/A NRI NRI N/A
BE 0°*BM NRI NR1 N/A NRI NRI N/A
BE 0n°wM NRI NRI N/A NRI NR ] N/A
SHELL .
L%”wmﬂ BF &5 NRI NRI N/A NRI NR1 N/A
BF 60° NR1 NRI N/A NR1 NRI N/A
BF 0°nM NR] NRI N/A .NRI 3 LAMINAR <18 INZ
| BF 0°wM  NRI NR1 N/A NR1 NR1 N/A

TR s e L e e
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Summary Table of Reg Cuide |.150
Indications for Limerick Unit #]
Preservice Ultrasonic Examination

Inner 252 of the RPV Wall Thickness

Outer 75% of the RPV Wall Thickness

Weld Type | Weld ID 1" and Greater Minimum Dimension REMARK S
Traveling | Nontraveling | Fvaluation raveling | Nontraveling | Evaluation
EO'EGEII.TUDIML BG 45° NRI NPT N/A NR] NR1 N/A
BG 60° NRI NRI N/A NRI NRI N/A
BG 0°BM NRI NRI N/A NR1 NR1 N/A
BG 0'wM ARI NRI N/A NRI NRI N/A
[ SRELT
LONGITUDINAL BH 4&5° NRI NR1 N/A NRI NRI N/A
BH &0* NRI NRI N/A NRI NRI N/A
BH o0°sM NRI NRI N/A NRI NRI N/A
BH n*wq NRI NRI N/A NRI NRI N/A
- I [ S I NRI N/A NR1 NRI N/A
SPOT
BJ &0° NRI 1 P SCAN INDICATION NRI NRI N/A
BJ 0*sM NRI NRI N/A NRI NRI N/A
’ BJ 0°wM NRI NRI N/A NRI NRI N/A

[# jusawydoelly
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Summary Table of Reg Cuide 1.150
Indications for Limerick Uni: #]
Preservice Ulltrasonic Examination

Inner 25% of the RPV Wall Thickness

Outer 757 of the RPV Wall Thickness

Weld Type |W-id ID i 1" and Greater Minimum Dimension REMARK S
[Traveling | Nontraveline | Fvaluation | Travel ing | Nontraveling | Fvaluation
SHELL 45° NR N/A NRI NRI N/A
LONGITUPINAL | ¥ - ' / /
. SPOT
BK 60% )| 1 P SCAN| 2 P SCAN | \niCATIONS NRI NRI N/A
BK  0°8M ERI NRI N/A NR] NRI N/A
BK  0°wM NR1 NRI N/A NR1 NR1 N/A
SHELL =)
LONGITUDINAL BM 45° NRI NRI N/A NRI NR1 N/A
e . SPOT
8M 60 NRI 1 P SCAN | INDICATION NRI NRI N/A
BM 0* NRI NR1 N/A NR1 6 LAMINAR Z1BINC
BM 0" WM NRI NRI N/A NRI 1 LAMINAR < 181N
SHELL 3 SPOi
LONGITUDINAL  |BN 45 NRI 1 P SCAN | INDICATION NRI NRI N/A
BN 60° NRI NRI N/A NRI NRI N/A
BN n'n1 NRI NRI NA ' NRI NRI N/A
BN 0ound NR1 NRI N/A NRI NRI N/A

1# juswydelly
0ST°1
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Summary Table of Rez Cuide 1,150
Indications for Limerick Unit #]
Preservice Ultrasonic Examination

Tnner 25% of the RPV Wall Thickness

Outer 757 of the RPV Wall Thickness

Weld Type | Weld ID . 1" and Creater Minimum Dimension RFMARKS
>Trnre!iug Nontraveling | Fvaluation | Traveling | Nontraveling | Fvaluation
SHELL .
LONGI TUDINAL BP 45 NR1 NRI N/A NRT NRI N/A
BP 60° NR1I NRT N/A NRI NRT N/A
8P o* NR1 NR] N/A NRI NR1 N/A
BP o'wd  NRI NR1 N/A NRI NRI N/A
[BOTTON HEAD
CIRCUMFERENTIAL | A) 45° NRI NRI N/A NR1 NR1 N/A
AC 60° NR| NRI N/A NRI NRI N/A
A o’uﬁ NR1 NR1 N/A NRI 2 LAMINAR £ 181N
AJ o°wd  NRI NR] N/A NRI NR] N/A
BOTTOM HEAD DA 4s5* NRI NRI N/A NRI NRI N/A
MERINIONAL
DA g0° NR1 NRT N/A NRI NRT N/A
DA o°sq  NRI NRI N/A *NRI NR N/A
| DA 0°wM  NRI NR1 N/A NR1 NR1 N/A
|

[# juawydeldy
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Summary Table of Reg CGuide 1.150
Indications for Limerick Unit #]
Preservice ltrasonic Examination

Weld Type

Weld 1D

Inner 25% of the RPV Wall Thickness

Outer 757 of the RPV Wall Thickness
1" and Greater Minimum

Dimension

[Traveling | Nontraveling | Fvaluation | Traveling | Nontraveling | Evaluation
m&” 4s* NRI NRI N/A NRI NRI N/A
60° NR1 NR1 N/A NRI NRI N/A
o°u1 NR1 NR N/A NRI NRI N/A
o'a] NR1 NR1 N/A NRT NR1 N/A
LS
m&“ 4s° Nl NRI N/A NR1 NR1 N/A
60° NR1 NRI N/A NR1 NR1 N/A
o'sd  NRI NR1 N/A NR1 NR1 N/A
o'wﬂ NRI NR1 N/A NR1 NR1 N/A
moa” o | WRI NRI N/A NRI NRI N/A
60° |  WRI NRI N/A NRI NR1 N/A
o*sd  NRI NRI N/A NR1 NRI N/A
0'wq  NRI NR1 N/A NR1 NR1 N/A

T# Jusuwyodelly
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #]
Preservice Ultrasonic Examination

Inner 25% of the RPV Wall Thickness

Outer 757 of the RPV Wall Thickness
1" and Greater Minimum Dimension

hftneﬂnp Wontraveling | Fvaluation

aveling Nontravel fr! Fvaluation

NRI NRI N/A

NR1 NRI N/A

NRI NRI N/A

NRI NRI N/A

NRI N/A

NRI NRI N/A

NR1 N/A

NR1 N/A

N/A

NRI N/A

N/A

NR1 N/A

N/A

NRI N/A

N/A

NRI N/A

BOTTOM HEAD
MERIDIONAL

N/A

GEOMETRIC ACCEPTABLE

GEOMETRIC CAUSED BY
STUB TUBE INSTALLATI
O0VE

N/A

GEOMETRIC ACCEPTABLE

SEE 45°

N/A

* NRI N/A

N/A

NR1

1# Judwyde3y
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Summary Table of Reg Cuide |.150
Indications for Limerick Unit #]
Preservice lltrasonic Fxamination

Tnner 257 of the APV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type | Weld ID . 1" and Grester Minimum Dimension REMARK S
aveling | Nontraveling | Fvaluation raveling | Nontraveling | ®valuation
CLOSURE HEAD
CIRCUMFERENTIAL] AH 45°* NRI NR] N/A NR] NRI N/A
AH &0° NR™ NR1 N/A NR1 NRI N/A
AH 0'1 NRI NR1 N/A NR1 NR1 N/A
AH 0w NRI NRI N/A NRI |1 LAMINAR <18 W
CLOSURE HEAD .
MER [DIONAL DH 45 NR1 NRI N/A NRI NRI N/A
DH 60° NRI NR: N/A NR1 NRI N/A
DH 0'1 NRI NR1 N/A NRI NRI N/A
DH ﬂ"] NR1 NR1 N/A NRI NR1 N/A
CLOSURE HEAD - A
MER 1DIONAL DJ 45 NRI NRI N/ NRI NRI N/A
DJ en* NRI NR] N/A NR1 NRI N/A
DJ o°aq NRI NRI N/A " NRI NRI N/A
DJ otwd  MRI NRI N/A NRI NR1 N/A

I> s
o - —
cr -
o 0o
O O h
3
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #1
Preservice Vltrasonic Examination

Inner 25% of the APV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld 1D 1" and Greater Minimum Dimension RFMARK S
Travell Wontraveling | Fvaluation | Traveling | Nontraveling | Evaluation
e |= »| m WR 1 N/A NRI NR I N/A
DK s0* | NRI NRT N/A NR1 NK ] N/A
[ o'-1 NRI NRI N/A NRI 1 LAMINAR < 18 IV
DK 0'“J NR] NRI N/A NRI NR1 N/A
2,“?;‘,',‘,.:“ DM 45" | NRI NR{ N/A NR1 NR1 N/A
DM 60° | NRI NR] N/A NR] NR1 N/A
DM 0"Bd Rl NR1 N/A NR1 NR1 N2
DM 0*wM NRI NR! N/A NR] NRT N/A
2:;:,.,5““ DN 45% | NRI NRI N/A NRI NRI N/A
DN 60° | NRI NR] N/A NR1 NR] N/A
DN 0°RM  NR] NR] N/A " NRI NRI N/A
DN qo°wq NRI NRT N/A NR] NR1 N/A

+Y
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Summary Table of Reg Guide 1.150
Indications for Limerick Unit #]
Preservice llltrasonic Fxamination

Tnner 25% of the RPV Wall Thickness | Outer 757 of the RPV Wall Thickness
Weld Type | Weld 1D L. 1" and Greater Minimum Dimension RFMARK S
Travel in!t Wontraveling | Fvaluation | Travel 1ng Nontraveling | Evaluation
CLOSURE HEAD | pp 45+ | WNRI NRI N/A NR1 NR1 N/A
MER 1D1ONAL ’ y
DP 60" NRI NRI N/A NRI NR1 N/A
DP o* NRI NRI N/A NRI NRI N/A
P 0'91 NRI NRI N/A NR1 NRI N/A
CLOSURE HEAD
TO FLANGE AG 45° NRI NRI N/A NRI NRI N/A
AG 60° NRI NR1 N/A NR1 NR1 N/A
AG 0°mM  NRI NR1 N/A NRI NRI N/A
AG n*wM NRI NRI N/A NR1 NRI N/A
NOZZLE TO
VESSEL N1A 45° NRI NRI N/A NRI NRI N/A
. SPOT
NI1A 60 NRI 12 T SCAN INDICATTONS NRI NRI N/A
NIA O'nf NR [ NR1 N/A " NRI NR1 N/A
NIA goud  NRI NRI N/A NR1 NRI N/A
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #]
Preservice llltrasonic Examination

Inner 257 of the RPV Wall Thickness Outer 75% of the RPV Wall Thickness
Weld Type | Weld 1D 1" and Greater Minimum Dimension REMARK S
avelis WNontraveling | Fvaluation | Traveling | Nontraveling | Evaluation
NOZILE TO
YESSEL NIB4s® | 1 T SCAN | 3T scaw otcations | ™I R1 N/A
. SPOT
NIB 60" | 1 T SCAN | 23 T SCAN INDICATIONS NR] NRI N/A
g >  |INDICATION m-zs.se#
NI1B 0 1 NRI NRI N/A NR1 6 LAMINAR <18 IN UAL EXAMINATION
N1B 0"4 NRI NRI N/A NR1 NRI N/A
NOZZLE TO
VESSEL N2A 45° | NRI NR I N/A NR1 NRI N/A
N2A &n* NRI NRI N/A NRI NR1 N/A
N2A 0'.1 NR1 NR] N/A NR1 NR1 N/A
N2A n'J NRI NRI N/A NRI NRI N/A
NOZZLE TO
VESSEL N2B 45° NRI NRI N/A NRI NR1 N/A
N2B 60* NRI NRI N/A NRI NRI N/A
N2B 0°mM  NRI NRI N/A " NRI 2 LAMINAR <18 INZ
SPOT
NR1 NRI N/A 1 PLANAR NR1 INDICATION

o
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #
Preservice llltrasonic Examination

Tnner 25% of the RPV Wall Thickness

Outer 757 of the RPV Wall Thickness

1" and

Greater Minimum Dimension

Travel ing

Nontraveling

Fvaluat ion

Nontraveling

valuat ion

N2C 45° | MR

NR]

N/A

N/A

N2C 60° NR1

SPOT
INDICATION

NRI

N/A

N2c o'-1 NR ]

N/A

N/A

e g

N/A

N/A

NOZZLE T
VESSEL

N2D 45° NRI

N/A

N/A

N2D s0* NR1

SPOT
INDICATION

N/A

nzotrl1 N& 1

N/A

N/A

N2D o° NR]

N/A

N/A

NOZZLE TO
VESSEL

N2E 45° | NRI

N/A

N/A

N2E 60° NR[

N/A

N/A

letfvu1 NRI

N/A

N/A

N/A

N/A
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Summary Table of Reg Guide |.150
Indications for Limerick Unit #1
Preservice Ultrasonic Examination

Inner 25% of the RPV Wall Thickneas Outer 757 of the RPV Wall Thickness
Weld Type | Weld ID 1" and Greater Minimum Dimension RFEMARK S
Tr-vo[mg Nontraveling ‘valuat ton ravel ing atraveling valuation
NOZZLE TO .
VESSEL N2F 45 Ne ] NR | N/A NR | NR | N/A
3 SPOT
N2F 60 NR] 1 T SCAN INDICAT 108 NR] NRI N/A
N2F o--i NR 1 NRI N/A NR1 16 LAMINAR <18 IN | MANUAL EXAMINATION $
3 SMALL LAMINARS
NZF o--{ NR1 NRI N/A NR] 4 LAMINAR < 18 1N
NOZZLE TO "
VESSEL N2G 45 NR] NRI N/A NRI KRI N/A
N2G 6n* | NRI NRT N/A NR1 NR1 N/A
N2G o°-1 NR1 NRI N/A NR1 8 LAMINAR <18 N
0.4 " 4 <18 IN° |2 PLANAR INDICATIONS
N2G NR] NR N/A 2 PLANAR | 4 LAMINAR MANUALLY EVALUATED 8
2 ACCEPTABLE | ACCEPTABLE
NOZZLE TO L
VESSEL N2H 45 NRT NR] N/A NRI NRI N/A
NZ2H 60° | NR] NR] N/A NR] NR | N/A
NZH 0" NR NR] N/A " NR1 NR] N/A
| NR1 NR] N/A NR] NRI N/A

NZH n-,l
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #]
Preservice !'ltrasonic Examination

Tnner 25% of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld ID 1" and Greater Minimum Dimension RFMARK S
mnefing Wontraveling | Fvaluation | Traveling | Nontraveling | Evaluation
NOZZLE TO
VESSEL N2J a5 | WRI NR1 N/A NR1 NI N/A
N2J s0° NR] NRI N/A NR T NR] N/A
N2J 0"8M NRI NRI N/A NRI NRI N/A
N2J o*wM  NRI NRI N/A NR1 NR1 N/A
NOZZLE TO .
VESSEL NZ2K 45 NRI NRI N/A NRI NRI N/A
N2K &n* NR1 NRI N/A NRI NR1 N/A
N2K 0..1 NR1 NR] N/A NR1 NRI N/A
N2K O'J NRI NR1 N/A NRI NR] N/A
NOZZLE TO = SPOT
VESSEL N3A &5 T SCAN 3 T SCAN INDICATIONS NR1 NRI N/A
. 1 T SCAN SPOT
N3A &0 NRI 2 1 P SCAN INDICATIONS NR] NR1 N/A
N3A 0"rd  NRI NR1 N/A " NRI NR1 N/A
NRI NR1 N/A NR1 NRI N/A

[# juswydoelly
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Summary Table of Reg Guide 1.150
Indications for Limerick Unit #)
Preservice Ultrasonic Examination

Tnner 257 of the RPV Wall Thickness Outer 752 of the RPV Wall Thickness
Weld Type | Weld ID 1" and Greater Minimum Dimension REMARK S
Travel ing | Nontraveling | Fvaluation raveling traveling | Fvaluation
cgggtf n N3B 45t | WRI NR1 N/A NRT NRI N/A
N3B g0 | MRI 4 T SCAN ?ug}cmons NR1 NR1 N/A
N3B o-.1 NR1 NRI N/A NR1! NR1 N/A
N38 o-..{ NR NRI N/A NR1 NRI N/A
I'NOZZLE 10
VESSEL N3C 45° |  NRI NR | N/A NR1 NR1 N/A
NIC s0° | MBI 2 T SCAN f:g;cnrxous NR1 NRI N/A
N3C o'-1 NR ] NR1 N/A NR ] N1 N/A
N3C n'tuJ N NR 1 N/A NR1 NRI N/A
NOZZLE T0 ) SPOT
VESSEL N3D4S* | 3 T scAN | 5T scan s S NR! NR 1 N/A
. SPOT
N3D 60" | 1 T SCAN | 1 T SCAN IRDICATIONS NR] NR! N/A
NID 0°8M  NR] NR 1 N/A © ORI NE | “/A
| NID oo NRI NR1 N/A NR 1 NR1 N/A
L
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #1
Preservice llltrasonic Examination

Inner 25° of the RPV Wall Thickness Duter 752 of the RPV Wall Thickness
Weld Type | Weld 1D . 1" and Greater Minimum Dimension REMARK S
Traveling | Wontraveling | Fvaluation ﬂueiio! Nontraveling | Evaluation
NOZZLE TO . SPOT
ey MA 45t | NRI 2 T SCAN s MR 1 NR1 N/A
NA ot | WRI 2 T SCAN oo S R NRI N/A
NaA o'-’ NR] NRI N/A NR1 NR1 N/A
NA e NR1 NRI N/A NR1 NRI N/A
NOZZLE T0
VESSEL N4B 4s* | & T SCAN | 2 T scaw e | ™ NR1 N/A
NGB s0° | WRI 1 T SCAN ?:g}cmous NR1 NRI N/A
N4E 0-1 NR ., NRI N/A NR1 NRI N/A
N4B n-.q[ NR 1 NR1 N/A NR1 NR1 N/A
SERE W NAC 45 | WNRI NRI N/A NRI NRI N/A g
VESSEL ”» -
0O O 4
SPOT T
NIC 60° | NRI 6 T SCAN o S NR1 NR N/A =N
-t
2 (g
NaC n-.1 NR 1 NRI N/A * NR1 1 LAMINAR < 18 IN -
|
| NaC o.‘i NR1 NRI N/A NR1 NP1 N/A |
| |




Summary Table of Reg Guide 1.150
Indications for Limerick lnit #|
Preservice Ultrasonic Examination

Inner 25% of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type |Weld ID o 1" and Greater Minimum Dimension RFMARK S
[Traveling | Wontraveling | Fvaluation Traveling | Nontraveling | Fvaluation
NOZZLE TO
VESSEL N4D 45° | WNRI NR1 N/A NR] NR1 N/A
- SPOT
N4D 0° |1 T SCAN 1 T SCAN SRSCAT IS NRI NR1 N/A
N4D o’-1 NRI NRI N/A NR] NR] N/A
N4D o'n{ NR1 NRI N/A NR1 NR] N/A
NOZZLE TO - p——
VESSEL N4E NRI 2 T SCAN a J— NR1 NR1 M/A
N4E 60° | NR] NRI N/A NR1 NRI N/A
NAE 0"'1 NRI NR1 N/A NR1 NRT N/A
N4E 0° NRI] NRI N/A NRI NR[ N/A
NOZZLE TO s 6 T SCAN SPOT > e N
VESSEL NAF 457 14 T SCAN 17 1 p ScaN | INDICATIONS - - s g G:
5 T SCAN | SPOT R
wr et lrvsem l6 3o oo | inotcarions NRI NRI N/A RN
b=
~ ot
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—
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Summary Table of Reg Guide 1.150
Indications for Limerick I'nit #]
Preservice ltrasonic Examinat ion

Taner 25% of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld ID 2 1" and Greacer Minimum Dimension RFMARKS
[Travell Nontravel ing aluation | Traveling | WNontravel ing | Evaluation
SERE ™ NSA 45t | WRI NR1 N/A NRI NRI N/A
VESSEL .
N5A s0°* NR1 NR] N/A NR] NR] N/A
N5A o‘-‘ NR 1 NR1 N/A NRI NRT N/A
N5A o'.{ NRI NR1 N/A NRI NRI N/A
ZLE T
¥ NSB 45° | NRI 2 P SCAN S ssns | ™ NRI N/A
N5B s0* NRI NRI N/A NR1 NR1 N/A
NSB o'-1 NRI NR] N/A NRI NRT N/A
NSB n’J NR1 NRI N/A NR] NRI N/A
NOZZLE TO
CLOSURE HEAD N6A 45° NR1 NRI N/A NR1 NR] N/A
REFLECTION F FINGER DAMPENED
N6A 60° |  NRI NR ] N/A 1 GEOMETRIE  NRI INSIDE RADIUS|  AND PLOTTED
OF NDZZLE
NEA o‘-1 NR1 NRI N/A " NRT NRI N/A
N6A o-{ NR1 NR1 N/A NRI NRI N/A
L
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Summary Table of Reg Cuide 1.150
Indications for Limerick Unit #1
Preservice lltrasonic Examination

Inner 25% of the RPV Wall Thickness Outer 752 of the RPV Wall Thickness
Weld Type | Weld ID . 1" snd Greater Minimum Dimension REMARKS
Travel ing | Wontraveling | Fvaluation | Traveling raveling | Evaluation
NOZZLE TO .
CLOSURE HEAD N6B 45 NRI NRI N/A NR1 NRI N/A
REFLECTION F FINGER DAMPENED
N6B 60° | NRI NR1] N/A 1 GEOMETRIE  NRI INSIDE RADIUS AND PLOTTED
QF NOZZLE
N6B 0°BM NRI NR1 N/A NRI NR1T N/A
N6B 0° NRI NRI N/A NR1I NR T N/A
NOZZLE T0 .
CLOSURE HEAD N7 &5 NRI NR] N/A NR] NR] N/A
Rmtcﬂﬁ‘ﬁ#‘?ﬁn'mo_
N7 &0° NRI NRI N/A 1 GEOMETRIL NR | INSIDE RADIUS AND PLOTTED
{ OF NOZZLE
N7 o'-i NR1 NR | N/A NRI NR I N/A
N7 0'4 NRI NR1 N/A NR1 NRI N/A
R T NSA 45° | RI NRI N/A NRI NRI N/A
REFLECTION F
NBA &n* NR1 NR] N/A 1 GEOMETRIE NR1 INSIDE RADIUS PLOTTED
OF NOZZLE
NBA O°BM NI NR[ N/A " NR1 NRT N/A
N3A NR] N/A NRI NR1 N/A

..-..1 NRI
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Summary Table of Reg Cuide 1.150
Indications for Limerick linit #!
Preservice Ultrasonic Examinat ion

Tnner 25T of the PP Wall Thickness Duter 75% of the RPV Wall Thickness
Weld Type | Weld ID 1" and Creater Minimum Dimension RFMARKS
(Traveling | Nontraveling | Fvaluation [Traveling | Wontraveling | Fvaluation
T N8B 45° | WRI NR N/A R R N/A
F
NBB go* | WNRI NRI N/A 1 GEOMETRI§  NRI ',‘,‘,;555’,’,2’,;,“5 PLOTTED
G, NOZZLE
N8B 0‘1 NRI NR1 N/A NRI NRT N/A
N8B 0'4 NRI NRI N/A NR1 NRI N/A
NOZZLE TO
vess{f NG &5° NRI NRI N/A NRI NRI N/A
REFLECTION F*
NS 60° NRI NRI N/A 1 GEOMETRIE NR1 INSIDE KADIUS PLOTTED
OF NOZZLE
Ng 0'-1 NRT NRI N/A NR1 NRI N/A
N9 n'4 NR1 NRI N/A NRI NR] N/A
WOZZLE 10 ) a8
VESSEL N17A&S NR I NR| N/A NR ] NRI N/A o
% o
o) A=A
N17a60° NR] NR] N/A NR | NR1 N/A 2 N
-
N17AO*BM  NRI NR1 N/A " NR1 NRT N/A -
| ll7l00'1 NR] NRI N/A NR1 NR1 N/A
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Summary Table of Reg Cuide 1.150
Indications for Limerick Umit #]
Preservice ltrasonic Examination

Inner 25% of the RPV Wall Thickness Outer 757 of the RPV Wall Thickness
Weld Type | Weld 1D L 1" and Greater Minimum Dimension RFMARKS
muolii Nontraveling | Fvaluation mrﬁurne”u “Evaluation

NOZZLE TO . SPOT

VESSEL N17B4S* |1 P SCAN NRI INDICATION NRI NRI N/A
N17860° NRI NR1 N/A NRI NRI N/A
nmo'-1 NR1 NRI N/A NR1 NR] N/A
nmo‘u{ NRI NRI N/A NRI NRI N/A

T

vﬂ{)glslif ’ N17C4s* NRI NRI N/A NRI NRI N/A
N17Cen* NRI NRI N/A -NRI NRI N/A
l|7Cn’1 NRI NR] N/A NRI NRI N/A

_] 2

N17Co* NRI NRI N/A NR1 1 LAMINAR < 18 IN

NOZZLE TO

VESSEL N17D4s* NR] NRI N/B NR1 NRI N/A
N17Dgq* NR] NRI N/A NR] NRI N/A
NUDO-.« NRI NRI N/A * NRI NRI N/A
N17D NR1 NRI N/A NR1 NR1 N/A

0" WM

1# Juswydelly

0ST°1
vZ 30 ¥2



1 of 51

USNRC REGULATORY GUIDE 1.!50 REPORT

ATTACHMENT 2

This attachment contains the Regulatory Guide 1.15C required RF Waveform

Date for both automatic and manual examination search units.



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.

10/21/83 - 11/15/83 *C 16828 4 45°
11/15/83 - 12/29/83 K 23978 4 45°
10/21/83 - 12/29/83 C 16829 “ 6C°

* 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. 1In the cases above, data gathered
with the referenced equipment is considered to be valid., The last day of use for
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
calibracion, has no effect on data gathered previously,.
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'Stylc - Connector type
mp

“_I_gnsducer Description A |13

Series ___ QAMMA
Freguency RS Nz

Element dimensions . ___In.

MSWs - _MD_

Focal Type: &) Noafocused

[ Spherical
C=i Cylindrical

—r—a i"Pgy rh
Serial Nurber K23988

Relative sensitivity rating

3 &

Inspector _ ‘W =

Date /oA Y 80 c > 2 ’

Testing Frocedure

The :eal time wave fo.& shown 1= the photo above is the first return echo
from a reflector selected with respect to transducer type. All contact transducers
are tested on a une-inch thick steel plate, except for epoxy-faced shear wave
transducers which ere tested ca # one-inch thick polymer block. Nonfocused immersion
transduciers are tested in wat®r oves a flat steel plate using a water path as
specified above. Focused {mmersicn transducers are tested the same as nonfocused
transducers except that the water ~ath used is equal to the actual focal leag*h.
Using a KB~-AFROTECH Ultrasoric {vensducer Analyzer, Model UTA-3, and a
Toktronix 7L12 {requency spectru’ analyzer in a 7704A Mainframe, the real time
wave form, UlA-3 gate s‘gnal, an? the frequency spectrum of the gated signal are
simulteneously display=? end phc sraphed. Using the linear attenuator in the UTA-3
receiver. the amplitude of ‘he real time wave form is adjusted to a six centimeter
amplitude (+ 1 ¢o) on the CRT With the vertical calibration of trace Il fixed at
50 millivolts per division. the amount of attenuation used provides a relative
sensitivity rating for all transducers certified by KB~AEROTECH.

Real Time Waveform — Trace I

Screen writing figures A and F provid: the vertical and horizontal screen
celibrat ion respectively for trace II.

Gate Marker - Trace |

Screei writing figure C provides the vertical amplitude of the ga.e marker
and 1is an inconsequential figure. The horizon*al calibration for trace I is the
same as that for trace II. The portion of trace 11 that falls withan the gate time
period is the signal fed to the frequency spectrum analyzer.

Freguency Spectrum — Trace I11

Screen writing fipure E provides the horizontal calibration for tiace 1II.
Figures B and D show the spectrum analyzer's attenuator and resolution settings

respectively.

KB~AERJTECH

Tra.siucer Technclogy Center
P.C. Box 350

Leviztowvn, PA 17644



Series _ GCAMMA
Frequency 225
Element dimensions ,-Lg

Style - Connector type

Secial Sws -_Mp

Focal type: O Nonfocused
Spherical
(1 cylindrical

“ater Path l"fD/C,( o

Serial Number & 2392 4

Relative sensitivity rating

32 db

Inspector WA
Date 10 Jas /7
/ ¥ 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
{mmersion transduczrs 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 “B-AEROTECH Ultrasonic Transducer Analyzer, Model UTA-3, and a

Tektronix 7112 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 db) on the CRT. With the vertical calibration of
trace 11 fixed at 50 millivolis per division, the amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-AEROTECH.

Real Time Waveform — Trace II
Screen writing figures A and F provide the vertical and horizontal screen
calibration respectively for trace II.

GCate Marker — Trace 1

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 1I. 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 resclution settings

respectively.
Ki-AEROTECH
Transducer Technology Center

P. 0. Box 350
Lewistown, Pa. 17044
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slansyucer vescraption A B
Series (=A774

Frequency oy 2. S >

Element dimensions Z;CD

Style - Connector type TRACE

L83 - 22 gy !

Focal type: % Nonfocused
Spherical

[:] Cylindrical TS:SE
Water Path 1{4&?
Serial Number (C//(>§>Y
Relative sensitivity rating T??gE

BT o S

Inspector 4;19(<:‘é4‘
Date =678

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, 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 db) on the CRT. With the vertical calibration of
trace II fixed at 50 millivolts per division, the amount of attenuation used
2rovides a relative sensitivity rating for all transducers certified by KB-AEROTECH.

Real Time Waveform = Trace I1

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

Gate Marker ,~ Trace 1

Screen writing figure C provides the vertical amplitude of the gate marker
and 1s an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace 1I. 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 11I.
Figures B and D show the spectrum analyzer's atteguator and resolution settings
respectively.

~KB-AEROTECH

" Transducer Technology Center
P. 0. Box 350
Lewistown, Pa. 17044
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Series GAMMA e |
Frequency =LY ;

9

Element dimensions /-gg

Style - Connector type TRACE

1 |

Siecial Sws -_Mp
focal type: [0 Nonfocused

Spherical -

. Cylindrical .RIAICE‘

Water Path ["f/e,( i
Serial Number __mg_lg_
Relative sensitivity rating TT?SE

32 @
Inspector WA
Date /0 /;5/%

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 iransducers 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, 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 db) on the CRT. With the vertical calibration of
trace Il fixed at SO millivolts per division, th: amount of attenuation used
provides a relative sensitivity raring for all transducers certified by KB-AEROTECH.

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 1

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 I1I. 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.
Ki-AEROTECH
Transducer Technology Center

P. 0. Box 350
Lewistown, Pa. 17044
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Series (=779 e
Frequency _ecy 2 S 2N
Element dimensions /. O
Style - Connector type TR?CE
’ ) 3 |
LS - 2L Y4 |

Focal type: % Nonfocused

Spherical

Cylindrical TRIAICE
Water Path 4£///7
Serial Number (/(- 5709
Relative sensitivity rating T:??E

1 ™
Inspector L)( (. v%
Date = ~/6 ~78

Testing Procedure

The real time wave form shown in the photo above is the first return echo
fron a reilector 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, 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 2
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-AEROTECH.

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 1

Screen writing figure C provides the vertical amplitude of the gate marker
and i1s an inconsequential figure. The horizontal calibration for trace I is
the same as that for trace I1. The portion of trace II that falls within the
8ate time period is the signal fed to the frequency spectrum analyzer.

Frequency Spectrum — Trace 111

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

~.KB-AEROTECH

" Transducer Technology Center
P. 0. Box 350
Lewistowr, Pa. 17044
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Lrditsduc2r bescription

Series (~ AMMA s~ k
Frequency 2‘:!5 mdz
Element dimensions l-Q |

Style -~ Connector type TRACE
1 |
SPecial s _ - _MO
Focal type: = Nonfocused
Spherical
[ Cylindrical TP‘;\ICE
Water Path {"Pley
Jerial Number 5839 7 Z
Relative sensitivity rating '”;’::E
i

,3;3 db !
|
Inspector !&//‘/

Date ZQZI‘;7
y j C D E F

Testing Prccedure

The real time wave form 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 w'ich 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 immersicn 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, 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 db) on the CRT. With the vertical calibration of
trace 11 fixed at 50 millivolts per division, the amount of attenuation used
orovides a relative sensitivity rating for all transducers certified by KB-AERCTECH.

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 1

Screen writing figure C provides the vertical amplitude of the gate marker
and is an inconsequential figure. The horizontal calibration for trace Iis
the same as that for trace I1. 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 resclution settings

respectively.
KB-AEROTECH
Transducer Technology Center

P. 0. Box 350
Lewistown, Pa. 17044
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arsducer Description

heries Gﬂp?mﬂ SP
¥requency -2 745 MHz
tlement dimensions [ Q in.
'Scyle - Connector type TRACE
Sws_-mop . !

focal Type: [ Nonfocused

[ Spherical
3 Cylindrfcal T?‘;CE

WoitorPeth | "£Z¢
A16124

Serial Number
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4
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.
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Testing Procedure

The real time wave form shown in the photo above is the first return echo
from a reflecror 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 immersio:
ransducers are tested in-water over.a flat steel plate using a water path as
pecified above. Focused immersion transducers are tested the same as nonfocused
Lransducers except that the water path used is equal to the actual focal length.

Using a KB-AEROTECH Ultrasonic Transducer Analyzer, Model UTA-3, and a
Tektronix 7L12 frequency.spectrum analyzer in a 7704A Mainframe, the real time
vave form, UTA-3 gate sigral, and the frequency spectrum of the gated signal are
*imultaneously displayed and photographed. Using the linear attenuator in the UTA-
receiver, the amplitude of the real time wave form is adjusted to a six centimeter
arvplitude (+ 1°db) on the CRT. With the vertical calibration of trace II fixed at
S0 millivolts per division, the amount of atlenuation used provides a relative
tensitivity rating for all transduceis certified by KB-AEROTECH.

Screen witing figuies A and F provide tne vertical and horizontal screen
calibration respectively for trace I,
Care Marker — Trace 1

Screen writing figure C provides the vertical amplitude of the gate marker
#nd is an inconsequential figure. The horizontal calibration for trace I is the
some 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 II1I

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.

KB-AEROTLCCH
Transducer Technology Center

P.0. Box 350
Lewistown, PA 17044
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Series __.SPjAmmA r—

Frequency . SS Mz
‘lement dimensions ).O in.

£

tyle - Connector type
PFCS - mp

Focal Type: D™ Nonfocused

[ Spherical
C Cylindrical

T )"PLE X
Serial Number Miq083

Relative sensitivity rating

33
Inspector (j!?

Date l2;22- 80

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
ransducars are tested in water over a flat steel plate using a water path as
‘pe:ified 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, Model UTA-3, and a
Tektronix 7L12 frequency spz2ctrum analyzer in a 7704A Mainframe, the real time
wave form, UTA-3 pate 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
senuitivity rating for all transducers certified by KB-AEROTECH.

Real Time Waveform — Trace 11

Screen writing figures A and F provide the vertical and horizontal screen
calitration respectively for trace 1I.

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 1 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

spectively.

KB-AEROTECH

Transducer Technology Center
P.0. Box 350

Lewistown, PA 17044
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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 #] 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 th2re 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 Uedge SN Beaming Angle
11/16/83 - 03/26/84 JO8325 SSI1-10 45°
SSI-4 60°
10/25/83 - 03/26/84 JO8326 SS1-9 45°
SSI-1 60°
SS1-2 60°
03/01/84 - 03/27/84 JO8327 SS1-2 60°
10/24/83 - 03/27/84 JO8328 SSI1-3 45°
SSI1-2 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°
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TRANSDUCE EVALUATION 11/16/82
=
EN: 28325 ATTEN:SS.# FPWDTH: 200 sme _LimeRIcK UNIT s
SME R Il TR® (7) SAMFL: 2@, )
DAMFG: @ FILTR: ' d . Evaluation Performed By m&@:&u
RELATIVE SENSITIVITY CO-AXIAL CABLE INFORMATION
FEAK AMFLITUDE = B9% ,
Type &L? /_Length /2 S/N_€-F
T1I DOMAIN EVALUATION
SIGNAL/NOISE RATIO = 65.85 ANGLE BEAM WEDGE INFORMATION
el o ool i S oo - 73
FULSE _.E“;r"l. (CYCLES) = j\'"ﬁ S/N _S3I /O Type LvC /7€
ENVELOFE MIDALITY = 0.8
CALIBRATION STANDARD DESCRIPTION
FRED OMAIN E'.wH,L ATION SA S0F Cizm Py
CENTER FREQUENCY = 2.19 0 M_ﬂﬂ'_ﬁim:cumss Ll
FEL FRECUENCY = 1.88
OWER H F POWER FT " 1.5¢ REFLECTOR USED
v P g i . 5 za FOR EVALUATION _.Z D No7c # -
: HIOTH (%) ) “‘1"- . ANALYSIS SYSTEM INFORMATION
i Vv . ML In FRE = . )
w RATIO @.59 Type Adaptronics ALN 4060 S/N [/ &
£ Ty = (.04

I {7 LOMER DELA7: MICFOSECS

- SAMPLE FATE
- 20 . 00MKH,
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TRANSDUCER EVALUATION 11/16/83

SN: #8325 ATTEN:Z5.®  FWDTH: 2¢@ ste _LimeRIcK  yumir *1
DAMFG: © FILTR: @ SAMFL: 24, 0 )
Evaluation Performed By 2% ola K%M”"
RELATIVE SENSITIVITY
PEAK AMPL ITUDE = 9% CO-AXIAL CABLE INFORMATION

Type BLLM_ Length Ji.'__ SINEC 3

TIME DOMAIN EVALUATION

SIGNAL/NOISE RATIO = 13.47 ANGLE BEAM WEDGEINFORMATION

FULSE WIDTH (CYCLES) = 4.59 ¢o

ENVELOFE MODALITY 1.63 SN.&I_—LTVDQ ‘VC[ré—

R e AT CALIBRATION STANDARD DESCRIPTION
FRECD DOMAIN EVALUATION 7 ‘ SA So8 CLzua

CENTER FREQUENCY = <.k ID N1 SAFE END Thickness _ZL_M-%__

FEAK FREQJUENC = 2.03

LOWER HALF FOWER FT 1.72 REFLECTOR USED

JEPER HALF FOWER FT = 2.%@ FOR EVALUATION LO AoTc X4

E WIL ( = 37.04

: WL CTR ERE = ~2.11 ANALYSIS SYSTEM INFORMATION

o - = 1.17

H1/L0 10 : Type Adaptronics ALN 4060 S/N /1 &

i1t

X
<

L' WIEF [-ELH._ MICFOZEC:S I
- Ay T . TN .
SAIWFLE F~~
cO . Q-
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e e Evaluation Performed By .M,Z?‘;&L’ -
CO-AXIAL CABLE |NFORMATIO’N
Type K& 5® Length j2 " sNC- 5
ANGLE BEAM WEDGE INFORMATION
S/N SSI /0  Type _ﬁfvo._(_iﬁ_'f:'_

CALIBRATION STANDARD DESCRIPTION
SASo8 Ci I i
ID N2 _SAfE En2Thickness e 0 I —

1.54 REFLECTOR USED
= 2.74 FOR EVALUATION _F2 AaTc e

44, 1
1 S ANALYSIS SYSTEM INFORMATION
Type Adaptronics ALN 4060 S/N __j[ e

e

2 LOMER LENGTH MICFOSECS

PNt B -
- | ; ‘ 20 00O
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sie _L1meRICK v T ¥ 2
Evaluation Performed By M%z L.

CO-AXIAL CABLE INFORMATION

Type Xiii_ Length _J_._____ S/N. C- 5
ANGLE BEAM WEDGE INFOR MATION

s/N SSL & _ Type 60° Lue, TE

CALIBRATION STANDARD DESCRIPTION
sA 508 CL I
ID M2 _SAFE €D Thickness 212

REFLECTOR USED

FOR EVALUATION ITp NeT<H

ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN 4060 S/N e
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ﬂ

*nnFLE Fr<

LETWSTH MICFO €C<



“Transducer Description
Series (SG4mm4 r
equency . J9 MHz Stze suw/p’ 1
‘erlai No. TnRIIS

[3 Contact [} Immersion Nonfocused
] Water Path—1 Spherical

' fF/ex. 1 Cylirdrical

TRACE

Style Sw/§  Connector LA/ C 11

Relative Sensitivity 7 DB
- \

E'nergy Setting_ O Impedance 50 1 i
' c
Inspector _ /77K Date ‘Z-;!:z-tr 111 IJ
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Testing Procedure

C E
The real time waveform shown in the photo above is the first return echos
from a reflector selected with respect to transducer type. A1l 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 immersion

2ansducers are tested the same as nonfocused trancducers except that the
’ter path used is equal to the actual focal length.

Using an AEROTECH 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 (+ ) db) on the CRT, With the vertical calibration
of trace Il fixed at 100 m711ivolts per divisfon, the amount of attenutaticn
used provides a relative sensitivity rating for all transducers certified by
Krautkramer Branson.

Real Tilme Waveform - Trace II .

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

Gate Marker - Trace |

Screen writing figure C provides the vertical amplitude of the gate marker
and s 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 perfod is the signal feu to the frequency spectrum analyzer,

uency Spectrum - Trace III

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

KRAUTKRAMER BRANSON
P. 0. Box 350
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DAMFG: © FILTR @ SAMFL:20.0

RELATIVE SENSITIVITY
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TIME DOMAI EVALUATION
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SITE _bemeric K Ty el S
Evaluation Performed By Z{&Z:?}’&J
CO-AXIAL CABLE INFORMATION

Type K& 124 Length 12 sN_C-«
ANGLE BEAM WEDGE INFORMATION
“o
SN _SST -1  Type_ LtuciTE

CALIBRATION STANDARD DESCRIPTION
SA S8 CLOx

iD AL SAFE END Thickness sle

REFLECTOR USED

FOREVALUATION _ I D MNo7TcH
ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN 4060 S/N 116
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EVALUATION 19/25/8%

EN: @BI24 ATTEN: 4B.0 FWDTH: 201
MFG: @ FILTR: 7 SAMFL: 2@, @0

5 E SENSITIVITY L -
RELATIVE SENSITIVITY SITE E/MERICK UNILT 1

FEAK AMFLITUDE = 99%

TIME DOMAIN

FRED DOMAIN
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AN INTW
E"‘L"\AAA

BAND W1
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SFECTRAL

EVALUATION
S1GNAL /NOISE RATIO

PULSE WIDTH
ENVELOFE M2

Evaluation Performed By M%‘LM

CO-AXIAL CABLE INFORMATION

n
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v \ o~ ,
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DALITY = 0, 7o

ANGLE BEAM WEDGE INFORMATION
EVALUATION &0°
B o . 3. 08 SN SSI-&2 Type _LuciTE
NCY . S CALIBRATION STANDARD DESCRIPTION
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FOWER FT = 2,56 ID Nl SAFE END Thickness _ 2ol &
%) = 46.1°F
I CTR FREQ = 2.3 REFLECTOR USED
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Evaluation Performed By M%
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CALIBRATION STANDARD DESCRIPTION
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ip _NL SAF€ END Thickness Y [ A
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Evaluation Performed By W

CO-AXIAL CABLE INFORMATION

Type fé__i?_ Length 12’ e C5
ANGLE BEAM WEDGE INFORMATION

/N SSI -2  Type 60° Lvaite

CALIBRATION STANDARD DESCRIPTION
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CO-AXIAL CABLE INFORMATION
Tyoe K& 58 Length 12 s/N €5~
ANGLE BEAM WEDGE INFORMATION

3/N _551_—.-_9____. Type _‘z’_if.égtw'ﬂfﬁi

CALIBRATION STANDARD DESCRIPTION

$A Sos ST o
ID N1 .Sare _£&a2 Thickness R R oo

REFLECTOR USED
FOR EVALUATION 2 D AdoreH

ANALYSIS SYSTEM INFORMATION
Type Adaptronics ALN 4060 S/N _/ PV




Transducer Description
Series _(GAMMmA F
Bggauency -0 MHz Siz2,<x/g” 1
th No. _JOFiR @

[ Contact () Immersfon [ Nonfocused
A Water Pathp-] Spherical

/' Flex. [ Cylindrical
Style Sw§ Connector A/ C 11
Rela._tive Sensitiv\ity 3 CZ 2]
Energy Setting o Impedance 5O

Inspector __ /?7/C  Date G -20-~g; Il

Testing Procedure /
Cc 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. A1l 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 immersion

nsducers are tested the same as nonfocused transducers except that the
'er path used is equal to the actual focal length.

Using an AEKOTECH Ultrasonic Transducer Analyzer, Mode! 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
tix centimeter amplitude (+ 1 db) on the CRT. Wit» the vertical ~alibration
of trace II fixed at 100 mil1ivolts per division, .he amou..t of attenutation
used provides a relative sersitivity 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 1s an inconsequential figure. The horizontal calibration for trace I s
the same as that for trace II. The portion of trace 1l that falls within the |

gate time perfod is the signal fed to the frequency spectrum analyzer,

‘uenc,y Spectrum - Trace III

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

KRAUTKRAMER BRANSON
P. 0. Box 350
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TRANSDUCEFR EVALUATION @3/01/84
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DAMFG: @ FILTRK: %) SAMFL : 2, @0 .
Evaluation Performed By 2t 77 2

RELATIVE SENSITIVITY
FEAK AMFLITUDE = 7@&%

CO-AXIAL CABLE INFORMATION
Type _R____.&G' 2 Length lZ’ _S/N _CL_S_

TIME DOMAIN EVALUATION

.;;IGN»}_ 'NOISE RATIO = 12.4@ ANGLE BEAM WEDGE INFORMATION
ULSE WIDTH (CYCLES) = 3,68 ° =
ENVELOFE MODALITY = 1.1 sNn SSI-2 Type §0_LUC/TE

CALIBRATION STANDARD DESCRIPTION

FREC DOMAIN EVALUATION
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E 2
FEA RECUENCY = 2.19
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SITE _LimeRics  UaAT ¥ 1
« 00 Evaluation Pe-formed By -M?d‘&u

CO-..XIAL CABLE INFORMATION
Type _&,ﬁ&.Longlh 2’ sin C 2 :
ANGLE BEAM WEDGE INFORMATION
S/N SsI 2

CALIBRATION STANDARD DESCRIPTION
M 508 CLor =
ID ML S8k £€~2 Thickness _2./2 "

REFLECTOR USED
FOREVALUATION Z O WNe7Tepmy

ANALYSIS SYSTEM INFORMATION
Type Adaptronics ALN 4060 S/N _// &
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Transducer Description A B
series (GAmMA "

N  TRACE
Frequency o). o € MHz Siza S X /L0 1

‘rial N, TOX3ID 7
[Q Contact [ Immersion & Nonfocused
Water Path[—] Spherical
- ] Cylindrical
TRACE

Style S\w S Connector lZi’g, 11

Relative Sensitivity . 7% DB
Energy Setting o)  Impedance 4¢ A
’ TRACE

Inspector _ /7)K Date F-Dc-§y 11 L

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. A1l contact
(wearplate) transducers are tested on a 1.0" flat steel (4340) plate while
eroxy-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 immersion
Jransducers are tested the same as nonfocused transducers except that the

‘ter path used is equal to the actual focal length.

Using an AEROTECH 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 simultanezously displayed and photographed. Using the linear attenuator in
the UTA-4 receiver, the amplitude of the real time waveform is adjusted to a
€ix centimeter amplitude (+ 1 db) on the CRT. With the vertica) calibration
of trace Il 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 1!

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

Gate Marker - Trace |

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 1I. The portion of trace Il that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.

Frequency Spectrum - Trace 11]

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. 0. Box 350
Lewistown, PA 17nas
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RELATIVE . Evaluation Performed By %duﬁ—%\/
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F : riu CALIBRATIONJSIEANDARD DESCRIPTION
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CO-AXIAL CABLE INFORMATION
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,/1 B X "
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Biibe TRANSDUCER EVALUATION 11/@07/83 D AL ~_£.§_£§€D__ Thickness _421,1_‘;,“_--,
A
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TIME DOMAIN EVALUATION
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’ FULSE WIDTH (CYCLES) = 3.57
ENVELOFE MODALITY = 1.89 >
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site _LumeRick O iT ol
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CO-AXIAL CABLE INFORMATIUN
Type_ﬁf_iﬁ_ungth 12" _snt-%
ANG.E BEAM WEDGE INFORMATION
s/N_SSI 3 Type 45 " LveiTe

CALIBRATION STANDARD DESCRIPTION
SA 508 CLIW <

1D N3 _SAFRE EXDThickness Z./2

REFLECTOR USED
FOR EVALUATION P AVeTc H

ANALYSIS SYSTEM INFORMATION
Type Adaptronics ALN 4060 S/N _ |/ %)




41 of 5

Sie _LimeRieck yun T * 4
Evaluation Performed By ﬂf&/{&%&%
CO-AXIAL CABLE INFORMATIOZ
Type &Q, Length /2 ’_* S/NC-2
ANGLE BEAM WEDGE INFORMATION

S/N éﬁI_‘;__ Type £0° ¢ vCI17Te
C;}ql%ljdA’Tl%h‘{ %NDARD DESCRlP'l;ION

ID N2 Sarc EpThickness 2. 12 e

REFLECTOR USED
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ansducer Description
series (S 4mmA |—

'uency Q.‘Qg MHz Size, $x/ © 1
Serial No. _ YO 833 &

[X Contact ) Immersion [3¥ Nonfocused
Water Path ] Spherical
2" flex. [ Cylindrica)
TRACE

Style S /s Connector ‘iﬁ/c 11

Relative Sensitivity \3 ? DB '
. \

Energy Setting ad Impedance SO
TRACE

Inspector _ /77K  Date Z-2o0-p3 111

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. A1l contact
(wearplate) trarsducers 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

1 plate using a water path as specified above. Focused immersion

sducers are tested the same as nonfocused tra.sducers except that the
ater path used is equal to the actual focal length.

Testing Procedure

Using an AEROTECH Ultrasonic Transducer Analyzer, Model UTA-4, and a
Tektronix 7012 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 fs adjusted to a
tix centimeter amplitude (+ 1 db) on the CRT. With the vertical calibration
of trace 11 fixed at 100 millivolts per division, the amount of attenutation
used provides a relative sensitivity rating for al) transducers certified by
Krautkramer Branson,

Real Time Waveform - Trace 1!

Screen writing f~ures 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 1s an inconsequential figure. The horizontal calibration for trace 1 fs
the same as that for trace II. The portion of trace Il that falls within the
gate time perfod s the signal fed to the frequency spectrum analyzer,

.aeni:_y Spectrum - Trace 111

. Screen writing figure E provides the horizontal calibration for trace 1I1.
Figures B and D show the spectrum analyzer's attenuator and resolution
settings respectively.

KRAUTKRAMER BRANSON
P. 0. Box 350
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site _LimeRicK UwiT ¥ 1
Evaluation Performed By MZ“%Q%V
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S/N AJ/I" Type _@«/ﬁ_
CALIBRATION STANDARD DESCRIPTION

SASoF Cim a
ID _NY SAR EMPThickness €, 12 o

REFLECTOR USED
FOR EVALUATION £isT Bhacn Kertecrien

ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN4060 S/N __ J/@
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lianaduesl vescriplivi
Series (= AMMA .
Frequency o 2 5 MHz

lement dimensions > _in
Style - Conneccor type TRACE
CR _-Bwe 7
Focal type: E?; Nonfocused
1 ésrf;;§?2a1 TEﬁFE
Water Path | A
Serial Number r'D!')g_a!_l_
TRACE

Relative sensitivity rating 111
,5 3 db
Inspector ? P

Date b!l.} 17‘5 " . :

Testing Procedure

The real time wave form
from a reflector selected wit
are tested on a one-inch thick aluminum plate,
.ave transducers which are tested on a one-inch thic
gmersion transducers are tested in water over a flat steel
Focused immersion transducers are tested the sam

ept that the water path used 1is equal to the actual

first return echo
All contact transducers

except for epoxy-faced shear
k polymer block. Nonfocused

plate using a water
e as

shown in the photo above is the
h respect to transducer type.

path as specified above.
nonfocused transducers exc
cer Analyzer, Model UTA-3, and a

focal length.
ltrasonic Transdu
Mainframe, the real time

Using a KB-AEROTECH U
Tektronix 7L12 frequency spectrum analyzer in a 7704A
wave form, UTA-] gate signal, and the frequency spectrum of the gated signal
are simultaneously displayed and photographed. Using the linear attenuator in
the UTA-) 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
crace 11 fixed at 50 millivolts per division, the amount of attenuation used
1 transducers certified by.KB-AEROTECH.

provides a relative sensitivity rating for al

Real Time Waveform — Trace I
Screen writing figures A and F provide the ve
calibration respectively for trace II.

rtical and horizontal screen

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 11. The portion of trace I1 that falls within the
gate time period is the signal fed to the frequency spectrum analyzer.
Frequency Spectrum = Trace 111
l1ibrarion for trace III.

E provides the horizontal ca

trum analyze:r's attenuator and resolution settings

Screen writing figure
. igures B and D show the spec
respectively.

KB-ACROTECH
Transducer Technology Center

P. 0. Box 350
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Evaluation Performed By M?zﬂq/

CO-AXIAL CABLE INFORMATION

Type Ré_lﬁ Length " A .,___ S/N Q_A/,,
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REFLECTOR USED _
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Tyoe LESZ Length L2 f snC-5
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S/N /\//’q — Type /LJH- —

CALIBRATION STANDARD DESCRIPTION
SH soF CL IO )

ID N4 SAFE EADThickness e 12

REFLECTOR USED . ;
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ANALYSIS SYSTEM INFORMATION

Type Adaptronics ALN 4060 S/N e
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Transducer Description A ) B
Series Gﬁmm,q

Frequency 2.2% V2
Element dimensions _ /[, O =

Style - Connector type TRACE
cr . Bic 1 ‘ II!H}
Focal type: T Nonfocused ‘ ..:l
O Spherical TRACE ey ‘.El

[J Cylindrical II
Water Path N/R
Serial Number KH?"}?

Relative sensitivity rating 1II

4 db

Inspector
Date 1{[1]22
| R

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 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 attenuaior in
the UTA-3 receiver, the amplitude of the real time wave from is adjusted to a
six centimeter amplitude (¢ 1 db) on the CRT. With the vertical calibration c.
trace 11 fixed at SO millivolts per division, the amount of attenuation used
provides a relative sensitivity rating for all transducers certified by KB-Aerotech.

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 1

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 IIIL.
Figures B and D show the spectrum analyzer's attenuator and resolution settings
respectively.
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Evaluation Performed By MI?&%
CO-AXIAL CABLE INFORMATION
Tywoe RG 12¢ Lengn 22" _s/n C 4
ANGLE BEAM WEDGE INFORMATION
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1_PANAMETRAK;:S 221 CAESCENT STREET, WALTHAM, WASSACHUSETTS 2184/ §17 98718 TELEX Prave 3

CONTACT TRANSDUCER ANALYSIS
» .
Part No. /‘g |4 - Serial No. 30921 . Freguency 25 wiz.
Size: Z.Q ® diameter; _—_ " by - ®_ Cable: RG-‘ZZ& iength ‘ fe.

Echo from back surface of: Z.J " thick fused silica.
" thick lucite.

" thick polystyrene.
' g

. *
EST INSTRUMENTATION

T

Panametrics 5052PR Pulser Recelver Waveform

Panametrics 5052G Stepless Gate M#A Pulser Recelver Settings~s

Tektronix 7704A Oscilloscope System Energy Setting [ .

th TA26 Dual Trace Amplifier Receliver Attenuation 5 ! dB.

7853A Dual Time Base Receiver Damping /27 _ohms.
7L12 Spectrum inalyzer Oscilloscope Settings:

Center frequency is determined by 1-Vertical Sensitivity/div.

multiplying the norizontal scan width .

(4) by the number of divisions to the 2-Horizontal Sweep Rate/div.

spectrum peak.

3-Scale Format.

ey A e

- . ® ; Spectrum Analysis

Oscilloscope Settings:
§-Horizontal Scan width/div.
§-Resolution. .

€-Input Attenuatio'n.. .

techntctan K7 Cunll)

Date /(/’/‘/77




Attachment 3

Summary Report: Effect of Polyster Resin Rody Filler material when
) used to surface condition a calibration standard,
Revision 1 Dated April 9, 19r4

Reference: Philadelphia Electric Company
Limerick Nuclear Generating 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
concition a calibration standard to be used with the GF kemote Automatic
Inspection Device. It also documents the results of testing performed by GF to
determine these effects,

Bondo was used by GF to fill in scale pittina on the surface of Limerick RPY
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 qain and
examination gain if it is not corrected. Several methods of achieving a
representative surface finish were evaluated; namely arindina, 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 the
deciding factor,

Gt was asked to perform some field verification tests to show that the effect of
the Bondo was properly evaluated and documented. The following tests were
performed and the results are as listed below.

1.150 Nualification Standard / Anale Ream Shear Wave(Test #]1)

Test #1 was performed in the followina manner:

1) Data was gathered from the 1.150 qualification standard which has scale
:1%t1ng roughly euivalent to RPV standard #1 using the calibration and sizing

oles.

2) Bondo was applied to the standard and finished to leave abo.t .012" of Bondo
(maximum thickness) in the pitted calibration surface. About 25% 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 (average of four data sets):

Response From 5/32 Diameter Holes. Response From 5/32 Diameter Moles
Calibration Performed Without Bondo Cal’“ration Performed With Rondo
over Calibration Area. over Calibration Area.
1/4t 50% DAC 53.75Y DAC
1/2t 50% NAC 54.,75% DAC
3/4¢ 50% DAC 57.75% DAC
1 of &
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The 1/4t data Exhibits A .63 dR Amplitude increase when calibrating throuah Rondo
The 1/2t data Exhibits A .79 dg Amplitude increase when calibratinag through Rondo
The 3/4t data Fxhibits A 1.25 dR Amplitude increase when calibrating throuah Rondo

This yields an averace .9 dB gain increase caused by Bondo. It should be noted that
the data from the qualification standard is anale beam (45° & 60°) data only,
Confiquration of the qualification standard precluded use of longitudinal wave
transd. ..rs to gather data from the hoies,

Test Block / Automatic Lonaitudinal Wave Search Unit (Test #2)

Test #2 was performed in the following manner:
1) A6 inch square x 2 inch thick block was obtained.

2) A back reflection was obtained in 4 directions throuah the " 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 Rondo

4) An epoxy faced lonaitudinal wave transducer from the automatic inspection
package was coupled to the faces of the block containing no Rondo and an 80% FSH
back reflection was obtained.

5) Without chanaino gain, the transducer was coupled directlv 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 change in back reflection
amplitude,

7) A patch of Bondo was then sanded to a thickness of .003 (translucent) and steps
4 throuah A were repeated with the same results.

Test #2 concluded that no effect from Bondo can be detected when using the epoxy
faced longitudinal wave transducer from the automatic inspection packaage,

Test Block / Manual Longitudinal Wave Transducer (Test #3)

Test #3 was performed in the followina manner:

Manual contact lonoitudinal wave transducers were evaluated by reperforming test #7
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
lonaitudinal wave contact transducer testing yielded an average of 22dB difference
when coupled to the Bondo and a OdB difference when coupled to the side of the block
oppusite the Bondo. This 22dR 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 manua)
contact lonaitudinal wave transducers with ceramic or metallic wear faces on a
surface that has been conditioned with Bondo. Epoxy faced transducers with hladder
type wear faces were not evaluated in this test, however, the test data shows that
this type of transducer will be acceptable for use on calibration standards
conditioned with Rondo.

? of 4
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Gain Reduction for Shear Waves throuah a Uniform Layer of Rondo (Test #4)

Bondo when used to fill pitting in a calibration standard aives 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 Rondo layers used in Tests
#2 and 43,

Test #4 was performed in the followina manner:

1) A 45° manua) shear wave search unit was coupled to a face of the block not
containina Rondo and a reflection was obtained from the side drilled hole.

2) The amplitude of the SNH reflection was set at 9N¥ FSH.

) 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" Rondo layer .035" Rondo laver
90% FSH 80% FSH 21% FSH

dB difference
0dB 1.02dR 11.4R4dR

This yields an average of .334dR of difference per mil of Rondo 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 aross effect. In actual use, the surface pitting
beneath the transducer package seldom exceeds 10¥ of the area available for
calibrating the package,

Test #4 was not performed usina an automatic examination package since the essential
dimensions of manual search units are considered to be equivalent,

There was no attempt to determine whether the dR difference is due to attenuation,
acoustic impedance mismatch, or a combination of both. Since Bondo is a polvester

resin material, this difference is most likely due to a combination of both, however
to quantify the effect due to either, can not be performed with field eauipment,

3 of 4
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Conclusions
———a NS

stardard is to be used with the GF automated inspection device., The Bondo should
not comprise more than 25% of the contact surface beneath the search unit,

Bondo, when properly applied, acts as an extensicn of the search init wedoe allowing
the ultrasound to reach the bottom of the pits. The acoustic propertie. of Rondo
are approximately equivalent to Lucite wedge material

Bondo applied to 2 pitted calibration standard increases the gain needed to achieyve
a calibration, This Causes examinations performed on a surface that has not been
contitioned to be "Hot" (conservatfve) in that responses from the reflector are
higher than normal,

Bondo affects manual contact lonaitudinal wave transducers (ceramic and metallic
wear faces) in an adverse manner. Acoustic impedance mismatch between the
transducer wear face and the Bondo precludes use of standard manua) longitudinal
wave search units in conjunction with a Bondo conditioned calibration standard,

Increasing the area of the Bondo on the contact surface beneath the search unit
increases the dg difference and decreases the thickness of Rondo that is technically
acceptable. The use of Bondo to fi)1 pits in calibration standards should not be
attempted if:

1) The pitting results in more than 25% of the contact surface beneath the
search unit, in the area(s) through which the calibration is performed,
being Bondo,

2) The pitting is severe enough that spots of Bondo more than .N16 thick will
exist in the area(s) through which the calibration is performed,

3) Chanaes are made in the composition of wedge or wear face materials for the
GE automatic inspection system,

There is no intent by the Genera? Electric Company to limit either the area or the
thickness of Bondo that may be applied to a calibration standard on surfaces outside
the 2ones used for calibration,

Prepared By: r%d./f%;ma‘

Wade F, Miller
GE ARFSO ESD
Level [11
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SUMMARY REPORT: Effect of ID notch amplitude on Limerick #1
Nozzle to vessel weld data.

REFERENCE: PHYLADELPHIA ELECTRIC COMPANY
Limerick Nuclear Generating Station
Cuntract 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 ampiitude are listed in Table 1.

ASME 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 2007 of DAC and 507 DAC with

a 60° beaming angle. Calibration standard #1 yielded ampliiudes 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
accordance with Reg. Guide 1.150 requirements, with the intent to manually compare
surface indications with the calibration notch amplitudes.

It was discovered during data reduction that the difference between the recording
level 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 reflectors 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 f] was begun immediately. The NEBO operator, DASESO Level I1I, a level II
technician 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. Gain 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,




Page 2

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:

l. A literature search reveals that damping of a return signal by foreign
material is both possible and probable. *See Krautkramer 1969, USAF
Handbook 333 1974 and ASM Handbook #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.

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:

l. After cleaning the notch amplitide consistently exceeded the 20% DAC
recording level.

2. Auny 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 te 11-12-83 need to be reperformed.

Prepared By mz/@km‘a/

2-14-84

Wade F. Miller
GE DA&ESO
Level II1
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SUPPLEMENT NO. 1 TO SUMMARY REPORT

"EFFECT OF ID NOTCH AMPLITUDE ON LMERICK #1 NOZZLE 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 interrogation
of the ID notch.

4. High gain angle beam examinations (45°, 60°) to check for
small reflectors in the beam paths to the notch.

5. A dimensional check of the notch.

These examinations revealed no apparent reason for the low (22%-25% DAC) amplitudes
observer, 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.

Prepared by: myrw_—‘__/
Wade F. Hiller//
GE DA&ESO ESD
Level III

WFM/ jas
6/26/84
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Febrvary 1, 19. 4

TO: Wade Miller
FROM: B.R. Rajala

SUBJECT: NOTCI AMPLITUDE/DATA RECORDING LEVEL

During notch c: 1ibrations prior to 11-12-83 there were occasions when the anplitule
of the 1.0. notch was less than the data recording levsl, The pozzle exaninations
affected are 1:sted in Figure /1. Each nozzle 1s listed by I.D. number, channel

and number of surface indications, if sny. Section V, Article 4, Paragraph Ti41.3.1
etates that suiface reflectors that produce a response equal to or greater than
calibration amj14tude of the surface notch in the basic calibration block shall ‘e

recorded. Theiafore, these exacinations appeared not to conform to Paragraph
T441.8.1.

The impact of this would be that any indications that were helow the recording level
of 202, as esti>lished from side drilled holes, and equal to or greater than the
notch amplitude could not be recorded.

When this prob) u= was brought to the attention of the field personn2l responsible
for the examin;:ions, an investigation inro why the notch amplitudes were so low.
It was found ¢}t “erud" bufldup in the notch was damping the UT signal. When this
"erud"” was remc ed from the notcl the respouse was increased to above the recording
level of 20% DAZ, as established froa side drillcd holes, and remained above this
level for the 1 mmainder of the examinations.

* Therefore, all indications down to 20% of DAC as established off side drilled holes

vere vecorded. Comparison to the true notch arplitudes which in actuslity excesrded
tecording level was perforced.

In sumzary, 1t is our opinfon that had the noteh' been cleaned prior to the start of
examitation the responses irom the ID surface notch would have alwvays been above
the 207 DAC rec .ding level. The data taken is valid, and no retesting is required.

S

‘B.R. Rajalh, Pr ncipal Engineer
NonDestructive ‘est Engineering

5151 T 507 LV I s + e —————— il BB S MRS o o " s
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N ZZLE 1.D. CHANNEL 1.D. SURFACE IRDICATIONS }
N5-A 2/45° ¢ ]
N4-E 2/45° 1 :
N4-D 2/45° ¢ !
N4-C 2/45° (] '
N4-B 2/45° 3
N3-D 2/45° 4 :
Ni-C 2/45° . i
N3-8 2/45° ] '
N3-A 2/45° 2 :
N2-G 2/45° ¢ |
N2-F 2/45° ]
N2-E 2/45° ]
N2-B 2/45° (] j
FIGURE -~ |
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USHRC REGULATORY GUIDE 1.150 REPORT

Attachment #5

This attachment contains the determination of the effectiveness of ultrasonic
examination procedures LIM-UT-8 and LIM-UP-9 in acctordance with Sections 3,
6 and 7 of Regulatory Guide 1.150, Revision 1, Alternate Method.
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Rev )
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 Eiectric 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 materfal 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 accoruance with tke Ragulatory 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.

The report also includes the determination of a measurement tolerance
to be applied when sizing flaws.

METHODS USED FOR THE TEST:

Test data was gathered in two increments; the first was at the San Jose
laboratory of the Nondestructive Examiration 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 cuarters 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 nf the
holes at 80 per cent). The calibration scanner mechanism was then placed
in automatic operation and scanned the special side-drilled holes described
aboeve. (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). A1l signals were recorded at 20
perceni DAT, in a2ccordance with the Regulatory Guide. The data from the
above testing was analyzed, and the results are tabulated in Table 1. The
post-processed data is in Appendix 1.



3 of 43

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-
monstration. To provide the additional information needed, an additional
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?. Clad”ing 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 matzrial thickness. The test results demonstrate (hat indi-
cations at the ciad/base metal interface may be detected at 20 percent DAC,
citisfying 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 Reguiatory Guide 1.150, Revision 1. A beam width correction of .75"
was used for the 60 degree transducer data, and a beam width correction of
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 reflecor sizes were rounded off to the
nearest .05" dimension, in order to be in compliance with ASME Code Section
X1, 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 last
1/8 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 2.270 inch deep notch results in size measurements varying
from 0.5 in. to 2.5% of T.

1f 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,



4 of 43

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-
face signals (test is performed from the 0.D. surface of the vessel) and
the size of the reflectors used for the iest, no reflectors were recorded
in the first 1/4" of material, with the 60° transducer, although they yere
observed in the recording gate at something less than 20% DAC. The 45
transducer recorded the reflector at 1/4" depth from the outside surfaze.
Therefore, for this examination, less than 1/4" of vessel material (out-
side diameter) was gated out.

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 bsnd for the inner 25% of the
vegsel thickness is 5.3% of T for the 45" scan and 2.1% of T for the
60° scan.

3. When an indication is observed in the last 3/4" of material it will be
given & minimum size of 2.5% of T. The error band un 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.

Submitted 2 ——
R.E. Lindeman

Approved
. Stal
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TABLE 1

SUMMARY OF GE SAN JOSE REGULATORY GUIDE 1.150 TEST
GE AUTOMATED ULTRASONIC EXAMINATIOF SYSTEM

60° ANGLE BEAM TEST

45° ANGLE BEAM TEST

201 DAC 50% DAC 2021 DAC €07 DAC
Reflector* Detected Beam Width Detected Detected Beam Width %7 Detected
Location Size Corrected 44 Size Size Corrected Size
inches inches inches
Near Surface
174" - e .03 ¥
172" .21 . 2R -
3/4" .46 " .45 .28
" .43 22 .41 .13
Far Surface
Point
3/4" .07 .32 3.9 .62 .42 .05 .6 .
point
172" .59 .05 0.6 - - - - "
point
174" .28 05 0.6 - - - - -
Unnotched Unnotched

Clad-base metal
Interface

*1/8" diameter hole unless otherwise states

£ 30 9
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Rev 1 ’
TABLE 2 B 5-8-84
SUMMARY OF THE BWR REGULATORY GUIDE 1.150 TEST
GE AUTOMATED ULTRASONIC EXAMINATION SYSTEM
60° ANGLE BEAM TEST 45° ANGLE BEAM TEST
20% DAC 50% DAC___ 20% DAC 50%_DAC
Reflector* Detecte¢ Detected Beam Width %7 Detected
Location g:::cted z:::egigsh L Size Size corrected Size
inches inches inches inches

Near Surface

174" - - - .08 1.0 -

e .18 -t - 17 23 -

3/4" .34 4.1 0.08 .49 5.9 .40

1" .26 3.2 - .4 4.9 0.04
Far Surface

/4" .80 .05 0.6 .35 1.06 56 6.9 .54

12" .80 J05 0.6 - .68 .18 S >

/4" 10 peiat 0.6 - .58 .OR 1.0 -
.280 notch Detected oc;ir;t 0.6 - Detected PMfgt 0.6 - o

.0 0
Clad base metal 2
Interface 0.20 potnt 0.6 - Detected pnqo,}’t 0.6 - s
.05 .

*1/8 inch diameter side drilled hole unless otherwise stated.



GENERAL ELECTRIC TT

POST PROCESSOR: VERSIDN 5 - PEV. 1
PE6. GUIDE 1.130 TESY
EVALUATION LEVEL = DRC

TABLE 3910.1
,‘LMD‘.E PLAMNAR INDICRYIONS
“PECY SURFACE SURSURFACE
PATID INDICATIONS INDICATIONS

AL R Ts% A Te%
0.00 1.88 e.32
0.0% .00 2.42
0.10 .18 2.61
0.19 2.42 .91
0.20 c.71 3.9
0.29 3.08 3.68
0.30 3.48 4,13
0.3% 3.48 4.63
N.40 3.48 5.4
0.4% 3.48 S.86
0.950 3.48 6.%1

TRRLE 13%10.2
ALLOWABLE LARINAE INDICARTIONS
COMPOMENT THICKNESS LARMINGE ARER

T IN. As ZQ IN,
0 10
6 10
8 co
10 30
12 40
URTION PREAMETERS:
e
LD REFEPENCE POINT: X= 24,98 VY= 0.00

THICKMESS = 5,200

SHELL COURSE 9 CIRCUMFERENCE = £41.73

COLLECY D.E. DATA AT FULL D.E. AmP

EVALURTE ALL B.E. DRTA

MIM, X-/Y IND, SEPREATION FOP BRTE METAL = 1.00

CH T LIMK FNSLE X DFFSEY Y OFFSET MNEBE- IR S-4TD ¥ANGLE
37 -50.0 -3.19 0.20 0 -4.0

BREAM M PAGE TEQUENE
MaY AmPL I TUDE -50% DR +S0% DRC %> 0OF 7
s 1D= *“DAC DEP REL ¥ RY-RZ DEP REL X RY-RZ DEP REL X RY-/RZ DEP L"DEFP
3 1 62 0.8 387.9 -195.1 0.8 387.6 -19.1 0.6 388.0 -15.1 0.8 9.1
INDICRTION COMPIMATIONT

CHz  INDs h 4 I MR X mImNyY e Y DeImN DMRx
3 1 S X 412.22 412.%9 -195.14 -195.1e 0. 79 0.83



PRGE 0002 83 AUG 01 14:32:9%
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FIMAL EVALUARTION TRBLE
Cw TYPE IND= T N PR X X MmNy mAvYy DmIn pRRx VALUE ALLOW EVAL

3 ~607 1 S X 412.22 412.%9 -15.14 -19.14 9 0.83 0.e9 2.67

COMMENT: REFLECTOR IS A 1-8°7 cpH 3-4" BELDwW THE 0.D. SURFACE.



GEMERAL ELECTRIC
POST PROCESSDR: VERSION 5 - REV. 1

REG. GLUIDE 1.1%0 TEST
EvaLUATION LEVEL = (20) DAC

samnon PRARAME TERS !
PeEL WODE
WELD PEFERENCE POINT: X= 24.%8 Y=  0.00

THICKNESS = 8,200

SHELL COURSE 9 CIRCUMFERENCE = 8e1.73

COLLECT D.E. LATA AT FULL B.E. Ame

EvALURTE ALL D.E. DRTA

MIN. X-Y IND. SEPRRATION FOR PRTE META = 1.00

CH T LIMK ANGLE X DFFSEY Y DFFSEY MNBE- IR S-4TD ¥ANGLE

37 -60.0 -3.19 0.20 0
CH CSe DEPTM TO SUBTRACT

3 27 79

34 THICKHESS = 6.1%

BREA* 1M PRGE SEQUEMCE

mAax ARPL ITUDE -20% DRLC
= ID= %DAC DEP REL ¥ RY-/RAZ DEP REL X RY RZ
3 1 41 0.9 389.9 -195.1 0.8 385.4 -195.1
3 2 62 0.8 387.9 -19.1 1.0 386.9 -1%9.1
3 3 32 1.1 384.9 -19.1 1.2 394.7 -15.1
INDICATION COMBIMGTIONS
C INDs i M Mx Lo ial miny mEixY DmIm
1 © ¥ 414,02 414,98 -19.1¢ -195.14 n.%56
2 S ¥ 411.%0 413,02 -19.14 -15.14 0.6%
3 35 X 409.29 410.4%5 -19.14 -15.16 0.%2
FImAL. EVALUATION TRBLE
CH TYPE IMDs T Lol fa b ME X mInyY MY
3 ~-607 7 S ¥ 409,29 410.4% -1%.14 ~-19.14
3 ~A&NT 2 S ¥ 411.%0 413,02 -19.14 -19.14
3 ~-A07 1 S ¥ 414,02 414,88 -1%.14 -19.14

-4,0

+20

.. D%

DEP BREL X RY-R2Z

DM w
N.74
0,99
1.18

Dmin

0.9
0.6%
0.96

COMMENT: REFLECTOR =1 1S A 1-8°7 SpH 1-2" BELOw THE O0.D.
REFLECTOR =2 IS A 1-89° SDW 3-4°7 PELOW THE O.D.
REFLECTOR =3 IS A 1 8" TDW 1.0° PELOW TwE 0.D.

6 3%90.3 -19%.1
0.7 398.4¢ -195.1
9 398%5.9 -19.1

DmAx VRLUE

1.18
0.99
0.74

1.5?
.07
.14

SURFACE.
“URFACE.
SURFACE.

10 of 43

% 0F 7
DEP C<DEP
2.3 6.9
4.2 8.0
3.4 11.1
SLOw EVAL

2.67

2.68

2.66



POCT PROCESSOR! VERSIDN % - REV. 1

PEG. GULDF 1.190 TESY
EVALUATION LEVEL = (B0%)DAC

BPYEAR IN PAGE SEQUENCE
TABLE 3510.1
LOWABLE PLAMAR INDICARTIONS
ATPECY SURFACE SUBTUREACE
PR 10 INDICATIDNS INDICATIONS

11 of 43

AL R Te% R T
0.00 1.88 e.32
0.0% 2.00 2.4
0.10 2.18 2.61
0.19 2.42 2.9
0.20 2.71 3.29
0.29 3.08 3.68
0.30 3.458 4.13
0.3% 3.48 4.63
0.40 3.48 9.2
0.a% 3.48 3.86
0.%50 3.48 6.91

TRABLE 13910.2
ALLOWABLE LAMINAE INDICARTIDONS
COMPOMENT THICKMESS LARINGE ARER

Te IN, Ry Z0 IM,
0 10
6 10
2 eo
10 30
12 40
3 URTION PRAEGAMETERS:
e e
D REFEPEMNE POINT: X= 24.%98 VY= 0.00

THICKNESS = 8,200

SHELL COURSE 9 CIRCUMFERENE = B541.73

COLLECTY D.E. DATA AT FULL P.E. AmP

EVALURTE ALL D.E. DRTA

mIN, X Y IND. SEPARARTION FOR DRTE METAL = 1.00

CH T LI ANGLE X DFFSEY Y OFFSET MNRE-IR S-4TD XANGLE
- 1B -60.0 -3.19 0.20 0 -4.0

NO INDICATIONS PECORDED PEQUIRING EVA URATION ACCOPDIMG TO TECTION XI



GEMERAL ELECTRIC
POST PROCESSDP: VERSIDN I - REV. 1

PEG. GLUDE 1.150 TESY
EVALUATION LEVEL = @O02)DAC

‘- IN PAGE SEQUEMCE

EVRLURTION PARAMETERS:

VESSEL WODE

WEI D REFEREMCE POTMT: = 24.%8 Y= 0.00
THICKMESS = 8,200

SHELL COURSE 9 CIRCURFERENCE = 541.73

COLLECTY D.E. DATA AT FULL D.E. AmF

EVALURTE ALL D.E. DRATH

mIM, X/Y IND. SEPARATION FOR BRTE METAL = 1.00

CH 7T LIMK ANGLE X DFFSEYT Y OFFSET MNBE/IR S -4TD YANGLE
37 -60.90 -3.19 0.20 0 -4.0

rM St DEPTW TO SUBTRACY
3 e? 0.79
374 THICKNESS = 6.19

MAx AMeL I TUDE -20°% DR +20% DAL
= ID= %DAC DEP REL X RY-RAZ DEP REL ¥ RY-RZ DEP REL X RY/RZ
3 1 27 8.9 364.3 -3.6 8.6 363.8 =-3.6 8.4 364.8 -3.6

INDICATION COMBIMRTIONS
CH=s  IND= T mInx MR Y "Iy Ry DmIn DmAx
' 1 1 X 388.32 389.34 -3.63 -3.63 8.0 8.50

FINAL EVARLUARTION "SME

CH TYPE [ImMDs mINY MY v mInyY Y DeIn DmeY VAL UE
3 =507 1 1 %X 388,32 389,34 -3.63 -3.63 8.9%50 8.%0 -3.6¢2

COMMENT: REFLECTOR 15 @ 1-8” <DM AT THE CLAD BRIEMETAL INTERFACE.

12 of 43

“ 0OF 7
DEP CDEP
3.0 -S.2

ALLOW EVvAL
1.18



GEMERAL ELECTRIC
POSY PROCESSOR: VERSIDN 5 - RPEV. 1

FES. ) 1.190 TESY
EVALUARTION LEVEL = 0°,) DRC

I PRGE SEQUENCE
TABLE 3%i0.1
RLLOWADLE PLAMNAR INDICATIONS
ASPECY SURFACE SUBRSURFACE
PAHTID INDICATIONS IMDICATIONS

AL R Te% R-Te%
0.00 1.88 e.32
0,09 2.00 2.42
n.10 2.18 2.61
0.19 2.4c 2.91
0.20 2.71 3.2%
0.2% 3.08 3.68
0.30 3.48 4.13
0.3% 3.48 4.63
0.40 3.48 5.2
0,4% 3,487 5.86
0.50 3.68 €.%1

TRRLE 3710.2
ALLOWAME LARMINGR INDICATIONT
COMPOMNENT THRICKMESS LARINGE ARER

Te 1IN, Ae TR IN,
0 10
L) 10
2 20
10 3n
12 40

URTTON PAFARETERS:
VESSEL ™UDE
WELD PEFERENCE POINT: Y= 24.%8 Y= 2.00
THICKMESS = 8,200
SHELL COURSE 9 CIPCUMFERENE = 541.73
COLLECT D.E. DRTA AT FULL B.E. AmP
EVALURTE ALL B.E. DRTA
MIN. X-Y IND, SEPREATION FOR BRTE METAL = 1.00

FH T LIN ANGLE ¥ DFFSET Y OFFSET MNERE- IR T 4TD XANGLE
37 -60.0 -3.19 0.¢0 0D -4.0

DATA COUNT ERPOR PRESENT! =DL= 10 =%0= 0

$°CAn = 1 RZ 0.00 FROZEM 0ODOm = 3912 ¥ = 408,33 Y = -5.3
eDL= 23 =30= 0

MO INDICATIONS RPECOFDED REQUIRING EVALUATION RCCORDING TO SECTION X1

13 of 43



GEMERAL ELECTRIC
POST PROCESSDR: VERSIDN 5 - REV. 1 14 of 43

PEG. GUJPE 1.1%90 TEST
EVALUATION LEVEL = £0% DARC

In PRGE SEQUENCE

E URTION PRARAMETERS:

VESSEL MODE

WELD RPEFERENCE POINT: X= 24.%8 Y= 0.00
THICKMESS = 8.200

cHELL COURSE 9 CIRCUMFERENCE = 941.73

COLLECTY D.E. DRTA AT FULL B.E. AmP

EVALURTE AL B.E. DATA

MIN., X-Y IMD. SEPRRATION FOP BRTE METAL = 1.00

CH T LIk ANGLE X DFFSEY Y OFFSET MNBE- IR S-4TD =ANGLE

CH CSe DEPTH TO TUBTRACY
3 e7 o 19
374 THICKMESS = 6.19

DATA COUNT ERROP PRESEMT: =DL= 10 =950= 0
$.CAN = 1 A2 0.00 FROZJEM ODOM = 3912 ¥ = 408,3 Y = -6.3
shL= 23 =%0= 0

mAx AmPL I TUDE -20% DRC +20% DAL “0OF 7
e 1D= %DRC DEP REL < PY-RZ DEP BEL ¥ RY-/RZ DEP PEL X RY-RZ DEP C<DEP
3 1 24 5.4 366.0 -3.6 R.4 369.9 -31.6 2.3 366.4 -3.6 1.1 =2.9

INDICATION COMBINATIONT
Q INDe= T LB o HMRAY W mInyY ey DEImN DmEs
1 I % 390.46 390,99 -3,83 =-3.63 8.39 B8.39
FImaL EVALUATION TRELE
CH TYPE IND= T mINX vy mINY Y DmIn pmaxy YALUE ALLOW EVAL
3 =607 1 1 ® 390.46 390,99 -3.63 ~-3.63 =, 39 9.39 -2.3%9 1.01

COMMENT: REFLECTOR I3 A 1-3" DM 1-4" ABOVE CLAD BALEMETAL INTERFACE.



POST PROCESSORT VERSION

S - REV. 1

£ 1.150 TESY

”s. - ¢
EVAL UATIDN LEVEL = 1iiibbﬁf

BRER™ IM PAGE SEQUENCE
TAMLE 39510.1
LOWABLE PLAMNAR INDIC
ALPECT SURFACE SUB

PRTID INDICATIDNS IND
AL R Te%
0.00 1.88
0. 0% 2.00
0.10 2.18
0.1% c.42
n.2ne R.73
0.29 3.08
0.30 3.48
0.3% 3.48
0.40 3.48
0.4% 3.48
0.90 3.48

TRAM.E 3%10.2

ALLOWABLE LAMINAR [IND
COMPOMNENT THICKMESS LAm
Te 1IN, r

0

)

3

10

12

URTION PRAEAMETERS:
SEL WODE
WELD REFERENCE POINT: ¥=
THICKNESS = 5,200
SHELL CODURSE 9 CIRCUmF
COLLECY B.E. DRTA RT FUL
EVALURTE ALL DP.E. DATR

MIN, X-Y IND. CEPRRATIDN FOP BRTE METAL =

CH T LiIme ANGLE ~ OFF
37 -560.0 -3

NO INDICATIONS RECORDED

AT IONS
SURFACE

ICARTIDNS

R Te%
2.32
2.42
.61
2.91
e S
.68

6.91

ICATIONS

InRE ARER

Se Inm,
10
10
20
30
40

2e.%8

EREMCE = 541.7

L '.E.

SEY Y OFFSET MNRE-IR S-4TD ¥ANGLE

.19

RPEQUIRING EVALURTIDN ACCORDIMNG TO SECTION XxI



GENERAL ELECTRIC
POST PROCESSDR: VERSIDN 5 - REV. 1 16 of 43

PEG. GULDE 1.130 TESY
EVALUATION LEVEL = (E07) DAC

In PAGE SEQUEMCE

EVALURTION PARAMETERS:

VESSEL MODE

WELD PEFERENCE POINT: X= 24.%98 Y= 0.00
THICHMESS = 8,200

SHELL COURSE 9 CIRCUSFERENCE = 541.73

COLLECY D.E. DATA AT FULL D.E. AmF

EVALURTE ALL D.E. DATA

miN, X-Y IND. SEPRARATION FOR BRSE METAL = 1.00

CH T LIMK ANGLE X DFFSET Y DFFSEY MNBE- IR S-4TD YANSLE

W CSs DEPTH TO SUBTRACY
3 e7 0.7%
374 THICKRESS = 6.19

mAx AMPL I TUDE -20% DRC +20% DRC “0OF 7Y
s IDs %DAC DEP REL X RY-AZ DEP PEL ¥ RY- RZ DEP REL X RY-RZ DEFP T<DEP
3 1 30 7.9 367.2 -3.6 8.3 36%9.%5 -3.6 7.9 368.7 -3.6 8.9 =-0.6

INDICATION COmMBIMATIONS
CHe IND= T MInx PR X mImY Y DrImN DmA Y
3 1 1 X 390.07 393.24 -3.63 ~-3.63 T.88 7.88

FImAL EVALUATION TRBLE

CH TYPE IND= T MInY PR mINY MRYY DmIm DmAx VALUE RALLOW EVAL
3 -607 1 I X 390,07 393.24 ~-3.63 -3.63 7.88 7.98 19.33 3.45 oooe

COMMENT: REFLECTOR IS A 1-8° SDW 1-2° ABOVE CLAD BRSEMETAL INTERFACE.



GENFRAL ELECTRI
POST PROCESSORE VERSIDHW 5 - REV. 1

PEG. GLIBE 1.190 TEST
LVALUATION LEVEL = (507 )DRC

BRERAY 1IN PAGE SEQUENCE
TABLE 3510.1
LOMABLE PLAMAE [NDICATIONS
ATPECT SURFRACE SUBSURFACE
PATIOD INDICATIONS INDICATIDONS

QL R Te% R Te%
n.nn 1.88 2.32
0, 0% 2.00 2.e2
0.10 e.18 2.61
0.19 2.4c 2.91
0.20 .71 3.2%
0.29 3.0% 3.68
0.30 3.48 4.13
0.3% 3.48 4.63
0.40 3.48 S.24
0,45 3.4% 3.86
0.90 3.48 65.%1

TRARLE 3%10.¢2
ALLOWARLE LAMINAR INMDICATIONS
COMPONERNT THICKRESS LARINGE APER

Te IN, Be TR IM,
0 10
) 10
Q 20
10 3n
12 40

URTION PRAPAMETERS:
EL MODE
WELD PEFERENCE POINT: ¥= 24.%6 Y= 0.00
THICKMNESS = 5,200
SHELL COURSE 9 CIRCURFERENE = 541.7
COL.ECY D.E. DATA AT FULL B.E. AmP
EVALUARTE ALL P.E. DRTA
MIN., X-Y IND. SEPARATION FOP BARTE METAL = 1.00

CH T LIM ANALE X OFFSET Y OFFSET MNEE- IR T 4TD XANGLE

< 3 | -50.0 -3.39 0.20 0

DATR COUNT ERROR PRESENT: =DL= 60 =%90= a7
AN = 1 A2 0.00 FPDZEm 0ODPOm = 3912 X
aliL= 60 =50= cé

MAY AmeL 1 TUDE =30% DRC
e ID= “DAC DEP RPEL X RY AT DEP PEL X RY RZ
3 1 93 7.7 369.3 -3.6 7.7 369,33 -3.6

-4.0

= ‘('9.3 Y =

DEP PEL ¥ RY/RAZ
7.3 370.9

17 of 43

. OF 7
DEP SDEP

6.2



PAGE 0002 B3 AUG 01 14:0%:02 #E6. GUIDE 1.1%0 Tesy 18 of 43
OF

INDICRTION COMRIMNATIDONT
fHe  IND= ¥ LB Ba b P X MINY MYy DmIn Dmex
‘ 1 S X 393.8% 399.44 -3.63 -3.63 7.34 7.69

FInAL EVALURTION TAME

CH TYPE [INDs T BINv L lob ] MINY mAvY DRIN DmAY vALUE ALLOW EVAL
3 =607 1 S X 393.68% 399.44 -3.63 -3.63 7.34 7.69 2.1%9 2.67?

COMMENT: RPEFLECTOR 1T A 1 8" TDW 3 4" ABOVE CLAD BRIEMETAL INTEFFACE.



19 of 43

GENERAL ELECTRIC
POST PROCESSDR: VERSION 5 - PEV. 1

PEG. GUIDE 1.150 TEST
) uaTion LEvEL = nuc

BREAX M PAGE SEQUENCE

EVALURTIDN PARAMETERS:

VESSEL WODE

WELD REFERENCE POINT: ¥= 24,98 v= 0.00
THRICKNESS = 5,200

cHELL COURSE 9 CIRCUMFERENE = B541.73

FOLLECY B.E. DATA AT FULL D.E. AP

EVALURTE ALL D.E. DRTA

MIN, X-Y IND., SEPARATION FOR BRATE METAL = 1.00

FH T LI ANGLE % OFFSET Y OFFSET MNBE- TR S 4TD YANGLE
I -50.0 -3.19 0.20 0 -4.0

W rSs DEPTH TO SUBTRACT
3 27 B TP
34 THICKNESS = 6.19

DATA COUNT ERRPOR PRESEMT: =DL= 60 =%0= 27
$iChAN = 1 A2 0.00 FROZEM ODOm = 3912 « = 403.3 Y = -6.3
=DL= 60 =950= 26

mAx AmeL I TUDE -20% DAL +20°% DAL “0OF 7
1D %DAC DEP REL ¥ RY/RAZ DEP REL ¥ RY/RZ DEP REL ¥ RY- RZ DEP TDEP
‘ 1 893 7.7 369.5 -3.6 5.1 367.6 =-3.6 7.3 3711 =3.6 9.9 1.

INDICATION COMBIMNSTIONS
CHe MDDz T MM My W mINyY Y VLB NMee
3 1 1 X 392.19% 39%5.64 -3.63 -3.613 7T.06 Terl

FInGL EVALURTION TRBLE

CH TYPE IND= : BN e "INy ey omIN pEAaY VALUE ALLOw
3 =507 1 1 % 392.19 39%.64 -3.63 ~-3.63 T.66 Teri £1.29 3.48

COMMEMT: REFLECTOR IS A 19" DM 3°4° ABOYVE CLAD BR.EMETRAL INTERFRACE,

e T

3

EVAL



GENERAL ELECTRIC
POST PROCESSOR: VERSION 5 - REV. 1

PEG. E 1.190 TESTY
EVALUATION LEVEL = DRC

TRABLE 3910.1
LOWADLE PLAMAR INDICATIDNS
RTPECY SURFRACE SUBSURFACE
PATIOD INMDICATIONS INDICATIONS

AL R Te% R Te%
0.00 1.88 2.3¢2
0.0% 2.00 2.42
n.19 e.1% 2.61
0.19 2.42 2.91
0.20 2.71 3.29
0.29 3.08 3.6%8
0.30 3.49 4.13
0.3% 3.48 4.63
0.40 3.45 S5.24
N, 4% 3.45 S.86
0.%50 3.48 6.91

TRARME 3%10.2
ALLOVABLE LARIMNGE INDICRYIONS
COMPONENT THICKMESS LARINGE APER

Te IM, Me <SG IM,
0 10
L) 10
8 a2n
10 30
12 40

URTION PRAEAMETERS:
SEL MODE
WELD PEFEREMN T POINT: ¥= 24.%8 VY= 0.00
THICKMNESS = 8,200
SHELL COURSE S CIPCUMFERENE = 541.7
COLLECY D.E. DRTA AT FULL B.E. RmP
EVALURTE ALL B.E. DRTA
MIN, X-Y IND., SEPRPRTION FOP BRTE METAL = 1.00

20 of 43

FfH T LINk ANGLE ¥ DFFSET Y OFFSET MNEE- IR S -4TD XANGLE

4 -4%.0 -1.9% 0.0 0 -¢.0
BRERN IN PAGE TEQUENCE

max ARPLITUDE -50°% DRC +350%

INDICARTION COMBIMAT IDNT
CHe  INDes h MM Lah miny MY DM DR
e 1 S X 410.16 411,37 ~-14,.70 14,70 0.64 1.04
e 2 S X 408,91 405.02 -14.70 -14.70 0.99 1.03

DL “0OF 7T

= %DRAC DEP PEL X RY- RZ DEP PEL X RY/RZ DEP PEL X RY- RZ DEP <DEP
1 56 0.8 386.4 -14.7 1.0 38%.6 ~-14.7 0.7 386.8 -14.7 4.6 8.0
2 %2 1.0 384.3 -14.7 1.0 354.3 -14.7 1.0 354, .4

~16.7 0.4 12.¢2



PRGE 0002 83 AUG 01 1
DF

21 of 43

FINAL EVALURTION TARLE
CW TYPE IND= ) LB M L b mInNyY mAxXY pRInN pmaxY YALUE ALLDW EvRAL

2 -8 2 S X 408,91 409,02 -14.70 -14.70 0.99 1.03 0.24 3.13
‘-QST 1 S ¥ 410,16 411,37 -14.70 -14.70 0.64 1.04 2.43 3.01

COMMENT: REFLECTOR =1 1S A 1-8" SDW 3 4" BELOW THE D.D. SURFALE.
REFLECTOR =2 15 A 1-37 ~pw 1.0 BELOW TwE O.D. TURFRCE.



POST PROCESSOR: VERSIDN S -~ REV,

REG. %EDE 1.190 TESY

DRC

EVALUATION LEVEL =

€ UATION PARANETERS:
L WODE
WELD REFERENCE POINT: X=
THICKMESS = B.200
SHELL COURSE 9 CIRCURFERENCE = B541.73
COLLECY D.E. DATA AT FULL D.E. AmP
EVALUATE ALL D.E. DATA
mim, X-Y IND.

CH T LImx ANGLE

2y

24.98

1

Y= 0.co0

SEPARATION FIR BATE METAL = 1.00

"‘5.0 -‘.83 O-eo 0 -a.o
rM CS= DEPTHM TO SUBTRACY
0.90 ERRQOR:

e 26

374 THICKRESS = 6.19

BPERN [N PAGE SEQUENCE

X DFFSEY Y OFFSET MMBE/ IR T-4TD YANGLE

MY AePL I TUDE -20% DAL +20% DRC
= ID= %DAC DEP REL ¥ RY /A2 DEP REL X RY-/RZ DEP BEL X RY-RZ
e 1 20 0.6 389.6 -14.7 0.6 389.6 ~14.7 0.9 389.9 -1e4.7
2 2 26 0.7 388.2 -14.7 0.8 387.9 ~16.7 0.6 396.4 -164.7
2 3 9 0.8 386.4 -14.7 1.1 389.3 ~1e.7 0.7 396.9 =1e6.7
2 4 %2 1.0 394.3 ~14.7 1.3 383.4 ~14.7 0.9 354.7 ~1e.7
INDICATION COMPIMNATIONS
C IND= T MmN MRy Y mIny mRYY DmInM DmAY
! 1 S ¥ 414,21 414,44 -14.70 ~-14.70 0.47 0.99
2 S %X 412.4% 412.54 -14.70 -14.70 0.%8 0.7
2 3 S ¥ 409.91 411.4% -14.70 -14.70 0.64 1.13
2 4 S ¥ 408 02 409,30 -14.70 ~14.70 0.92 1.33
FINAL EVALUATION TRABLE
TH TYPE INDs ¥ MY MR Y X mIny Ry DmIN DeRx VALUE
2 497 4 S ¥ 408.02 409,30 ~-14.70 ~-14.70 0.92 1.33 2.
2 -4%7 3 S X 409,91 411.4% 14,70 -14.70 0.64 1.13 2.97
2 -4%7 2 S X 412.4% 412.94 -14.70 -14.7 0.98 0.79 1.0%
2 -4%7 1 S X 414,21 414,44 -14.70 -14.70 0.47 0.95 0.e5
COMMENT: REFLECTOR =1 IS A 18" SDW 1-4~ BelOw G.D. SURFACE,
REFLECTOR =2 1S A 1-9” SDW 12" PELOW O0.D. SURFACE.
REFLECTOR =3 1S A 1-8° SDW 3 4" BELOW D.D. SURFACE,
REFLECTOR =4 IS A 1-8° SDW 1.0" BELOW D.D. SURFACE.
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SHELL COURSE MNOT LISTED On THIS CAL SHEET

EVAL




POST PROCESSOR: VERSION

RES. D
EVALURTION LEVEL = DAC

BRERY 1IN PAGE SEQUENE
A IM PRGE SECJENMCE
‘k TABLE 3910.1
LOWABLE PLAMNGE INDIC
RTPECT SURFACE pT)

PRTIO INDICARTIDONS IND
AL A Te%
n.00 1.88
0.09% 2.0¢C
0.10 2.18
0.19 2.42
0.20 .71
0.2% 3.08
0.30 3.458
0.3% 3.45
0.40 3.48
0,495 2.45
0.%50 3.48
TRRE 3%10.2
ALLOWABLE LAmINGE IND
COMPOMEMT THICKEMESS LA
Te IN, e
0
s
a
10
12

URTIO™ PREANETERS:
SSEL MODE

WELD REFERENCE POINT: X=
THICKMNESS = 8.200
SHELL CODURSE 9 CIRCUmF
COLLECY D.E. DRTA AT FUL
EVALURTE ALL D.E. DATA
MIN, X-Y IND. SEPARATION

CH T LiIme ANGLE X OFF
27 -4%.0 -3

NO INDICATIONS PECOFPDED

S - REV.

€ 1.195¢C

AT IONS
CURFACE

ICATIONS

R-Te%
e.32
a.‘e
2.61
.9!
.25
.63
.‘3
.63
.CH
.86
!3!

PAANDDPWWY

ICATIONS

INAE ARER

<e 1IN,
10
10
20
3n
40

ce. %8

EPENWE = 541,73
L '.E. m

FOR BPRTE METAM =

CEY Y OFFSET MNBE-IR 5. 4TD xANGLE

.85

PEQUIRING EVALUATION ACCORDING TO SECTION XI



GENFRAL ELECTRIC

POST PROCESSOR: VERSION S - REV. 1 24 of 43
REG. CULDE 1.1%0 TEST
EVALURTION LEVEL = (€07 DAC
:’l.: IM PRGE SEQUENCE
In PRGE SEQUENCE
EVALURTIDN PARAMETERS!
VESSEL WODE
WELD BPEFERENCE POIMT: ¥= 24.%8 Y=  0.00
THICKMESS = 8,200
cHELL COURSE 9 CIRCURFERENCE = 541.73
FOLLECTY B.E. DRTA AT FULL B.E. ARP
EVALURTE ALL B.E. DRTA
MIM. X-Y IND. SEPARATION FOR BATE METAL =  1.00
CH T LIMK ANGLE X DFESET v OFFSET MNRE/IA =.4TD YANGLE
2T -4%.0 -1.8% 0.20 -2.0
fH CSe DEPTH TO SUBTRACTY
2 26 0.%0 ERPOP: SHELL COUPSE NOT LISTED On THIS CAL SHEET
3,4 THICKMESS =  6.19
mAvY AmeL [TUDE -2n% DRC +20% DR % OF
= ID= %DRC DEP PEL ¥ RY-RZ  DEP PEL x PY AZ DEP BEL X RY-RZ DEP CDEP
2 1 22 #©.% 381.6 -12.9 8.9 391.6 -12.9 3.% 381.6 -12.9 0.0 =-3.3
2 2 31 ©.4 378.7 -12.9 8.4 378.7 -12.9 9.4 378.9 -12.9 0.8 -2.9
INDICATION COMBINATIONS
' INDs= T -] M mImy e Y D™IN DA x
1 1Y 406.20 406.20 -12.94 ~12.94 2.46  9.46
2 2 1 % 403.29 403.459 -12.94 -12.954 5.41 5.41
FIMAL EVRLUATION TRABLE

CH TYPE InD= T MINY laiah MmNy MYy I=IN Deax YRALUE ALLOW EVRL
2 -4%7 2 1 % 4N3, 29 403.49 -12.94 -12.%6 9.41  3.41 -2.%9 =0.66

2 -4%7 1 1Y 406,20 406.20 -12.74 -12.%4 9.45 3.46 -3.23 1.88

COMMENT: RESLECTOR =1 15 A 1/8°7 <pH AT THE CLAD PATEMETAL INTERFACE.

REFLECTOR =2 IS A NOTCH APPROX. .280" DEEP AT THE CLRD BRIEMETAL

INTERFRCE.



GEMERAL ELECTRIC
POST PROCESSDR: VERSIDN 5 -~ REV. 1

REG. GULDE 1.1%0 TEST
EvALURTION LEVEL = (&0%)DAC

BREAY [N PAGE SEQUEMCE
TAMLE 3910.1
LOWABLE PLAMAR IMDICATIONT

25 of 43

ATPECY SURFRCE SURSURFACE
eRTID INDICATIDNS INDICATIONS
oL A Te% R Te%
0.00 1.88 2. 32
n,ns 2.00 c.42
0.10 2.18 2.61
0.19 c.42 2.9
0.20 .71 389
0.29 3. 08 3.68
0.30 3.45 4.13
0.3% 3.45 4. .03
n.4n 3.45 T.2e
0,4% 3.48 %.86
0.%50 3,48 5.951

TRARLE 3%10.2
ALLOVARLE LARINAR INDICATIONS
COMEOMENT THICKEMESS LARIMNAE APEAR

Teo IN, e 0D IN,
0 10
) 10
a 20
10 30
12 40

URTION PRARAMETERS:
SEL ™ODE
WELD RPEFERENCE POINT: ¥= 24.%58 ¥= 0.00
THICKNESS = 8,200
SHELL COURSE S CIRCUMFERENE = 541.7
COLLECY B.E. DRTR AT FULL B.E. PMP
EVALURTE SLL B.E. DRTA
MIN. ¥ Y IND. TEPARATION FOF BRTE METAL = 1.00

CW T LINY ANGLE % OFFSEY v OFFSET MNFE- IR T -4TD *ANGLE

NO INDICATIONS RECORDED PECUIRING EVALUATION ACCORDIME TO SECTION XI



GEMERAL ELECTRIC 26 of 43

POST PROCESSOR: VERSION 3 - REV. 1

. PEG. 6 1.130 TESY
URTIO™ LEVEL = 207 DAL

PREAK TM PAGE SEQUENCE

EVALUATION PARANETERS:

VESSEL WODE

VELD RPEFERENCE POINT: X= 24.98 Y= 0.00
THICKNESS = 8,200

SHELL COURSE 9 CIBCUMFERENCE = S541.73

COLLECY D.E. DATA AT FULL D.E. AMF

EVALUATE ALL D.E. DATA

MIN. X-Y IND. SEFRRATION FOR BR1E METAL = 1.00

P T LIMK ANGLE X OFFSEY Y OFFSET  "NBE- IR S-47TD wWANGLE
27 -4%.0 -1.8% 0.20 0 -2.0

W £Ss DEPTH TO SUBTRACY
2 26 0.%N ERPOR: SHELL COUSSE MOT LISTED ON THIS CAL THEET
374 THICKMESS = 65.19

maY RS [ TUDE -20% DAL +20% DR %~ 0F 7
s ID= %DARC DEP REL X RY/AZ DEP PEL ¥ RY-RZ DEP REL X RY- RZ DEP CDEP
2 1 49 9.3 382.3 -12.9 9.4 381.9 -12.9 7.8 393.7 -12.9 6.9 =2.1

INDICATION COMRINATIONT
IND= T MM e X mImY ey LIS ImAY
1 1 X 406.%1 408,27 -12.94 -12.54 2. 09 5.13

FImei EVALUATION TAME

CH TYPE INDs T MmN A W mInyY P Y DmInN Dmes VALUE ALLMNw  EVYAL
2 =497 1 1 ¥ 4N, %1 408,27 ~-12.94 -12.94 .09 9.13 10.73 3.4% oo

COMMENT: REFLECTOR IS A 18" SDM 1 4% ABOVE CLAD PACEMETRL INTERFACE.



Y - .

REG. 6 1.190 TESY
EVALURTION LEVEL = 0% ) DRC

BREAX 1N PRGE SEOQUEMCE
BREAR 1IN PRGE SEQUEMCE
TAPLE 3910.1
LOWARLE PLANSR (MDICATIONS
ATPECY SURFACE SUBTURFRACE
PATID INDICATIONS INDICATIONS

RL R Te™% R Te%
0.00 1.88 2.32
0.0% 2.00 2.42
0.19 2.18 2.61
0.19 2.42 2.91
0.20 2.71 3.29
0.29 2.09 3.68
0.30 3.45% 4.13
0.39% 3.48 4.63
0.40 3,45 %5.24
0.4% 3.48 S.686
0.50 3.48 6.91

TRRME 3%10.2
ALLOWABLE LAMINAE INDICATIONS
COMPONENT THICKMESS LARINGE ROER

Te IN, Ao O IN,
0 10
L) 10
8 20
10 an
12 40

€ URTION PRAEAMETERS:
FEL WODE
D PEFERPENE POINT: w= 24 %8 7= 0.00

THICKMESS = 8,200

SHELL COURSE 9 CIRPCUMFERENE = S41.75

COLLECY D.E. DARTAR AT FULL B.E. ARF

EVALURTE ALL B.E. DATA

MIN. ¥-/Y IND., SEPRRATION FOF BRTE METAL = 1.00

CH T LIk ANGLE X OFFSET Yy OFFSET MNBE/IA % 4TD XANGLE

e ~4%.0 -1.89 0.20 0

27 of 43

MO INDICATIONS RECOPDED PEQUIRING EVALUARTION ACCORDING TO SECTION X1
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GEMERAL ELECTRIC
POST PROCESSDR: VERSIDN 5 - REV, 1

REG. 6 1.190 TESY
URATID™ LEVEL = 0% ) DRC

A 1M PAGE SEQUENCE
PREAX 1M PAGE SEQUERCE

EVAL_URTIDN PARAMETERS:

VETSEL MODE

WELD PEFERENCE POINT: ¥= 24.98 Y= 0.00
THICKMESS = B.200

SHELL COURSE 9 CIRCUMFERENE = 541,73

COLLECY D.E. DATA AT FULL D.E. A

EVALURTE ALL D.E. DRTA

MIN., X/Y IND, SEPRRATION FOR PRTE METAL = 1.00

CH T LIMe ANGLE X OFFSET Y OFFSET MNBE- IR TS-4TD XANGLE
27 -45.0 -1.8% 0.20 0 =-2.0

M rfSs DEPTH TO SUBTRRCY
e 26 0.%0 ERROP: SHELL COURSE MOT LISTED ON THIS CAL SHEET
34 THICKMESS = 6.19

maY AmEL I TUDE -20% DR +20% DAL %* 0F 7V
= IDs %DAC DEP REL X RY-/AZ DEP REL % RY-RAZ DEP BEL X RY-/RZ DEP SDEP
2 1 39 5.0 394.3 -12.9 8.4 383,3 ~-12.9 7.7 399.3 ~-12.9 5.4 -2.1

INDICATION COMBIMATIONS
Q InDs T "IN bl mImy ey DHIM Dma v
1 1 ¥ 407.91 405.91 ~-12.94 -12.59« 7.594 8.12

FINGL EVALUATION TAME

CH TYPE IND= T "M e W mImyY Y hal B, ] DmaY VALUE ALLOW EVAL
2 -4%7 1 1 ¥ 407.91 409,91 -12.94 -12.94 7.94 8.12 12.20 3,458 eeee

>
>
YCOMMENT: BEFLECTOR IS A 1-8° SDM 12" ABOYE CLAD BAIEMETAL INTERFACE.



GEMERM. ELECTRIC
D' PROCESSOR: VERSIDN S - REV. !

REG. I1DE 1.150 TESY
EVALURTIDN LEVEL = DRC

TABLE 3%910.1
SLLOMABLE PLANAE INMDICATIONS

HIPECY SUPFACE SUBSURFRACE
RPRTIOD INDICATIONS IMDICATIONS
AL R Te% R Te%
0.00 i.88 e.3e
0.0% 2.00 2.e2
0.10 e.18 2.61
0.1% 2.42 2.9
0.20 .71 3.83
0.2% 3.08 3.68
0.30 3.45 4..3
0.3% 3.458 4.63
0.40 3.48 S.2e
0.4% 3.4° 5.86
0.350 3.48 .91

TABRLE 3%10.2
ALLOWABME LARINGE INDICATIONS
COMPOMERT THILAMESS LAMINGE RRER

e Im. fe S0 IN.
0 10
6 10
& - 20
10 30
12 40

EVALURTION PREAM:TEPC:

VESTEL MODE

WELD REFERENCE POINT: = 24,99 Y= 0.00
THICKNESS = B5.200

SHELL COURSE S CIPCURFERENE = 541.73

COLLECT D.E. DRTA AT FuLL D.E. AmP

EVSL_URTE ML B.E. DRTA

MIN, X/Y IND. CEPRARATION FOR BRSE METAL = 1.00

CH T LINK ANSLE X DFFSEY Y OFFT"T MNBE- IR S -4TD *RANGLE
e -4%.0 -1.09 n.20 0 -2.0

BREAX 1IN PRGE SEQUERNCE

mAx ARPL I TUDE -%30% DRC +50% DRC
& IDs %DRC DEP REL X RY-RZ DEP REL X RY-RZ DEP REL X RY-RZ
e 1 79 7.6 387.0 -12.9 7.9 386. 2 -12.9 7.3 387.9 -12.9

INDICATION COMBIMNATIONS
CHs  INDs T Lo Bl PR v X mINY XY DHIN DrRX
e 1 S ¥ 4:0.78 412, 9 -12.94 -12.94 7.28 T.82

pEP
6'5

29 of 43 'O

OF Y
SDEP
4.7
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PRAGE 0ND2 B3 AU 01 13:21:18 RE6. GUIDE 1.150 TESY
OF

FInAL EVALUATION TRBLE
C YPE INDs ; MM MR X mIny mRvY DHIn DrAx VALUE ALLOW EVRL
457 1 S X 410.78 412.45 ~-12.94 -12.5« 7.8 7.82 3.29 2.9€ eeee

COMMENT: REFLECTOP 15 A 1-8~ SDW 3-4" ABOvYe CLAD BRATEMETAL INTERFALE.
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GEMERAL ELECTRIC
POST PROCESSDR: VERSIDN 5 - REV. 1

PEG. € DE 1.190 TESY

E'-mon LES L = £07 DAC

EVALURTION PARAS -TERS!

VESSEL WODE

WELD PEFERENCE POINT: X= 24,98 VY= 0.00
THICKMNESS = 8.200

SHELL COURSE 9 CIRCUMFEREMNCE = B41.73

COLLECTY D.E. DATA AT FULL D.E, AmP

EVALURTE ALL D.E. DATA

MIN, X/ IND. SEFARATION FOR PASE METAL = 1.00

CM T LI ANGLE X DFFSETY Y DOFFSET MmBE-/ IR T-4TD XANGLE
3 § -43.0 -1.89 0.20 0 -2.0

CH CS= DEPTH TO SUBTRACT
e 26 0.%0 ERPOP: SHELL CDURSE MNOT LISTED ON THIS CAL SHEET
374 THICKMESS = 6.19

BREAx [N PARGE SEQUENCE

mRx AMPL I TUDE -20% DRC +20% DRC *0F 7
e D= %“DAC DEP REL X RY/RZ DEP BEL x* RY- A2 DEP REL X RY-/RZ DEP SDEP
e 1 79 7.6 387.0 -12.9 8.2 39%.2 -12.9 7.1 388.4 ~-12.9 13.0 0.2

INDICATION CO™MBIMARTIONS
r I1NDs L e MR Y X mINyY ey Y DEIN DAY
1 1 X 609.74 412.99 -12.54 ~-12.94 o7 7.93

FIMAL EVALUATION TAME

CH TYPE IMD= T mInw R X mInyY maxy DHImN Defax YALUE ALLOW EVAL
2 -4%7 1 1 X 409,76 212.99 -12.94 ~-12.94 Cad? 7.93 19.82 3.48 eoee

SCOMMENT: REFLECTOR IS A 1/8° SDM 3-4" RBOVE CLAD BRTEMETAL INTERFACE.



GEMERAL ELECTRIC
POST PROCESSOR: VERSIDN 5 - REV. |

REG. GUIDE 1.1%50 TESY
EVALUATION LEVEL = (S0%ODRC

In PAGE SEQUENCE
TABLE 3%51C.1
ALLOWABLE PLANAE [NDICATIONS
HOPECT SURFACE SURSURFACE
BRT10 INDICATIONS INDICATIONS

AL A Te% R Te%
0.00 1.88 2.32
0. 0% 2.00 2.42
0.10 2.18 2.61
U.19 2.42 2.91
0.20 2.71 3.29
0.29% 3.08 3.68
0.30 3.48 4,13
0.3% 3.45 4.673
n.4n 3.48 5,82
0.4% 3.48 S.86
0.9%0 3. 45 6.%51

TAMLE 3710.2
ALLOWABLE LAMINGE INDICATIONS
COMPOMENT THICKHESS LAMINGE ARER

T IN, Re SO IM,

0 10

) 10

8 20

10 30

12 4n
‘U“TIUN PREAMETERS:
VESSEL mODE

WELD PEFERPEMNCE POINT: ¥= 24.95 VY= n.o0n
THICK™ESS = 5,200

SHELL COURSE 9 CIRCUMFERENE = S41.7

COLLECTY D.E. DATR AT FULL B.E. AmMP

EVALURYE ALL D.E. DATR

MIN, X-Y IND., SEPRRATION FOP BATE METAL = 1.00

CH T LI ANGLE X OFFSEY v OFFSET MREE- IR 5 -4TD ANGLE
37 -50.0 -3.19 0.20 0 -4.0

DATA COUNT ERROR PRESENT: =DL= 2 =%0= 0
$°CAn = 1 A2 0.00 FROZEN 0ODOM = 3312 * =
eDL= 68 =%50= 0

MO INDICATIONS RECORPDED RPEQUIRING EVALUATION ACCORDIMG TO SECTION XI
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GEMERAL ELECTRIC
POST PROCESSOR: VERSIDN S - REV. 1 33 of 43

PEG. GUIDE 1.1%0 TEST
EVALUATION LEVEL = (20%) DAC

In PRGE SEQUENCE

E URATIDN PARAMETERS:

VESSEL WODE

WELD PESERENCE POIMT: X= 24.%8 Y= 0.00
THICKMESS = 8,200

SHELL COURSE 9 CIRCUMFERENCE = £41.73

COLLECY D.E. DRTA AT FULL DB.E. AMF

EVALURTE ALL D.E. DATA

MIN, ¥/Y IND. SEPRRATION FOF BRTE METAL = 1.00

CH T LI ANGLE X DFFSET Y OFFSET MNBE/ 1IN S-4TD YANGLE

CW CS= DEPTH TD SUBTRACT
3 e’ 0.79
34 THICKRESS = 6.19

DATA COUNT E#RQR PRECENT: =DL= e =%0= 0
ChAn = 1 A2 0.00 FROZEM ODOM = 3912 X = 408.3 Y = -6.3
eDL= 68 =%50= 0

MAX ANPLITUDE -20% DAL +20% DRC “ 0OF 7
= 1D= %DAC DEP PEL X RY-/AZ DEP REL ¥ RY-/RZ DEP REL X RY-RZ DEP SDEP
3 1 26 8.7 3%98.1 -3.6 8.7 398.1 ~-3.6 8.7 398,22 -3.6 0.0 =%9.9

INDICRTION COMBINATIONS
‘ InDs j | M PR X miny PRxY DeIm DmRx
3 1 I X 382.72 382.79 -3.63 ~-3.63 8.686 5.68

FINAL EVALURTION TABLE
CH TYPE IND= T MMy Y "Iy MY DRIN DAY YALUE ALLOW EVAL
3 =607 1 1 % 382,72 3W2.79 -3.63 ~-3.63 B.68 8.68 =5.91 -14.73 eeee

COMMENT: REFLECTOR 1S A MOTCH APPROX. .290° DEEP AT THE CLAD BRTEMETAL
INTERFRCE.



GEMERAL ELECTRIC N
POST PROCESSOR: VERSION S - RPEV. 1 34 of 43

AN JDSE PE6. BUIDE 1 0 TESY
EVALURTION LEVEL = DAL

C MT: UT CAL BLOCK TEST 4% AND 60 VESTEL TRANSDUCERS.
BREAX 1IN PAGE SEQUENCE

TRBELE
ALLOVABDLE PLAMAR INDICATIDNT
ATPECT SUREACE SUBSURFACE
PATIO INDICATIONS INDICATIONT
AL R Te% R Te%
0.00 0.00 0.00
TAMLE

ALLOWABLE LAMINGE INDICATIONS
COMPOMENT THICKMESS LARINGR RARER
T IN. R SR INM,
0 ]

EVALURATION PARAMETERS:

VESSEL MODE

WELD PEFEREMCE POIMNT: xX= 20.00 Y= 0.00
THICK™ESS = 6.200

THELL COURSE 1 CIRCUMSERENCE = S500.00

COLLECT D.E. DATA AT FuLL D.E. AMP

EVAMLURTE AL D.E. DRTA

MIN. XY IND. SEPARATION FOR BRTE METAL = 1.00

CH T LImk PNSLE X OFFSET Y DFFSET MNBE- 1R %5 4TD “ANGLE

3T 4%5.0 G.00 0.00 0 -2.0
.T 60.0 0.00 0.00 N =-5.0
mAx AmPL ]I TUDE -50% DP. +%0% DRC % 0OF 7

® 1D= %DRC DEP REL x RY-RAZ DEP PEL X P '/RZ DEP PEL % RY/RZ DEP CDEP
1F-—r'-8"-€hir“-19T!""‘Wh!F””1??0"*?9.3’“’YHﬁO" DT W e e D i
3 2 % 1.0 -0.8 0.0 1.1 -0.8 0.0 0.9 =0.7 0.0 1.9 11.4
3 3 72 0.8 0.8 0.0 0.9 0.6 0.0 0.7 0.9 0.0 3.0 8.0

INDICRTION COMBIMNATIONS
CH=  IND= T MmIMY MRAX ¥ MImyY ey Yy DMl DmEAY
1F--4—4hﬁhx-4~34-..6.82.”.0-Onu_.nvnnuums,ii--«&.09
3 £ * % 19.11 19.2¢ 0.00 0.00 0.93 1.0%
3 3¢ %X 20.%7 20.86 0.00 0.00 0.04 0.9%2

FInAL EVALUATION TRABLE
CH TYPE 1I”D= ! Lo S b ey X MMy mRxyY DmIN peeY YALUE RALLOW EVAL

Qanqﬁ'---r"r-r-nﬁr'ﬁwunéviﬂh-mlhjuh-‘-ﬁrﬁﬁmunﬁwéﬁ’-"ﬁﬁeﬁht‘%i“i‘-"‘-ﬂﬁ—u"."
3 497 2 S X 19.11 19.2¢ 0.00 0.U0 0.93 1.06 0.80 0.00 oo
3 4957 3 $ X 20.%97 20.96 0.00 0.00 0.64 0.92 1.70 0.00 eoee

COMMENT: REFLECTOR =2 1S A 1787 spH 1.0" BELOw THE O.D. SURFACE.
REFLECTORP =3 15 A 1/87 SDH 3-47 PELOw THE 0.D. SURFRCE.



POST PROCESSOR: VERSION 5 - REV. 1

5 of 43
<@ JOSE PEG. GUIDE 1,1%0 TEST 35 of 43
EVALUATION LEVEL = (0% DAC
FOMMERTS UT CAL BLOCK TEST 45 AND 60 VESSEL TRANSDUCERS.
v’ IN PRGE SEQUENCE
MM UATION PARAMETERS §
VESSEL WODE
WELD PEFERENCE POINT: X= 20.00 Y=  0.00
THICKNESS = B.200
cHELL COURSE 1 CIRCUMEERENCE = 800.00
FOLLECT D.E. DATA AT FULL B.E. ARP
EVALURTE MLL D.E. DATA
MIN. X/Y IND. SEPSRATION FOR BASE METRL = 1,00
CH T LIM AWSLE X OFFSET Y DFFSET WNBE/IR S 4TD XANGLE

3T P 0.00 6. 00 0 -8.0

s 7 60. 0 0. 00 0. 00 0 -6.0

mex AMPL 1 TUDE -20% DAC +20% DRC . DF T
e I1Ds %DAC DEP WEL X BY A2 DEP REL X RY-RZ  DEP BEL X RY/AZ DEP SDEP

9 2 @4 ?.2 3.2 0.0 7.4 3.0 7.0 3.4 k 5.0 9.3
2 3 % 3.0 -0.8 0.0 1.3 -1.0 ©0.0 0.8 -0.6 0.0 S.0 10.3
3 e 7?2 0.8 0.8 0.0 1.0 ©0.% 0.0 0.6 1.0 0.0 .7 6.9
3 = 29 0.6 2.3 0.0 0.8 2.3 0.0 0.% 2.4 0.0 3.e 5.7
S & % 5.5 %6 0.0 0.9 3.6 0.0 0.3 336 0.0 6O0.8 9.7
g INDICATION CORBINATIONS
IMDs i MIny MR v miny MRxY belBe.} Dm&ax
St s S el Ocur i PPty Dy, 98
3 2 S X 22.97 23.43 0.00 0.00 7.03 7.4%
3 2SS ¥ 18.9% 19.3% 0.00 0,90 0.84 1.2%
3 e S X 20.%0 20.97 0.00 0.00 0.%7 1.02
3 s S % 22.26 22.44 0.00 0.00 0.8 0.7
3 6 S X 23.% 23.%8 0.00 0.00 0.47 0.%0
FINAL EVALURTION TABLE
CH TYPE IMDs T MY MR MmNy MR Y DMIM DmeaY YRLUE ALLOW EVAL
s e . S - v B R
3 a7 3S X 18.9% 19.3% 0.00 0.00 0.84 1.2% 2.47 0,00 eeee
3 a7 4 S X 20.%0 20.97 0.00 0.00 0.%7 1.02 2.71 0.00 eeee
3 a7 s ¢ x 22.26 22.44 0.00 0.00 0,48 76 1.7 0.00 eeee
3 asY 2 S X 22.97 23.43 0.00 0.00 7.03 7.4% 2.%% 0.00 eeee
3 49T 6 S X 23.% 23.%8 0.00 0.00 0.47 0.%0 0.i4 0.00 eeee
COMMEMT: REFLECTOR 22 IS A 1-8° SDW 3-4" ABOYE CLAD BRTEMETAL INTERFACE.
REFLECTOR =3 15 A 1-8° SDW 1.0 BELOW 0.D. SURFACE.
REFLECTOR =4 IS A 1-5° SDM 3-4- BELOW 0.D. SURFACE.
REFLECTOR =% 15 A 1-8" SDW 1-2"BELOwW O.D. SURFACE.
REFLECTOP =6 15 A 1-8° SDH 1-4" BELOW 0.D. SURFRACE.




GEMERAL ELECTRIC 36 of 43
POST PROCESSDR: VERSION 3 - REV. 1

caN JDSE PE6. SUIDE 1 AJ0 TEST

E!:JGYIM LEVEL = DAC
¢ MT: UT CAL DLUCK TEST 4% AND 60 VESSEL TRANSDUCERS,
BREAX IM PAGE SEQUENCE
TABLE
ALLUMABLE PLAMAR INDICATIDNS
ATPECT SURFACE SUBSURFACE
#RYTID INDICATIONS IMDICATIONS

AL R Te% A Te%
0.00 0.00 0.00
TRARLE

RLLOWABLE LAMINAR INDICATIONT
COMPOMENT THICKNESS LAMINAR AEESR
Te 1IN, R SO IM,
n 0

EVALURATION PRARAMETERS:

VESSEL MODE

WELD REFEPENCE POINT: X= 20,00 Y= 0.00
THICYNESS = B.200

SHELL COURSE 1 CIRCUMFERENCE = 200,00

f'OLLECY D.E. DATA AT FULL B.E. AmF

EVALURTE ALL D.E. DATA

MIN. XY IMD. SEPRRATION FOR BRATE METAL = 1.00

P T LIM ANGLE ¥ DFFSEY v OFFSET MNBE- IR 5-4TD wANGLE
T 4%.0 0.00 0.00 0 -8.0
60.0 0.00 0.00 D =6.0

PRy ARPLITUDE -350% DRC +50% DR “0F 7
e ID= %DAC DEP REL ¥ RY '+ DEP REL ¥ RY-RZ DEP REL ¥ RY-RZ DEP <DEP
S 1 78 7.2 7.9 0.0 7.9 T’ 0.0 6.9 2.1 0.0 7.6 8.9

INDICRATION COmMEIMNATIONS
CH=s IND= b MmN e mINY MRy Y omIn DmAY
S 1S X 27,7} 89.10 0.00 0.00 5,89 T.47

FINGL EVALUATION TABLE
CH TYPE IND= T LR b R mIiny MR Y pmin DmaxY vALUE ALLOW EVAL
S 607 1 S ¥ 27.71 @28.10 0.00 nD.00 6.89 7.47 3.81 0.00 eeee

COMMENT: REFLECTORP IS R 1-9° SDW 3.4 ABOVE CLAD BAZEMETAL INTERFACE.



- e
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GENERAL ELECTRIC
POST PROCESSOR: VERSIDN S - REV. 1

S”JDSE PEG. GUIDE 1,180 TEST
gvaLUATION LEVEL = (207 DAC

COMMENTE UT CAL BLOCK TEST 4% AnD 60 VESSEL TRANSDUCERS.
BREAE 1M PAGE SEQUENCE

EVA URTION PREAMETERS:

VESSEL WODE

WELD REFERENCE POIMNT: x= 20,00 Y= 0.00
THICKMESS = 85,200

SHELL COURSE 1 CIRCUMFERENE = 500.00

COLLECY D.E. DATA AT FULL D.E. Ame

EVALURTE ALL D.E. DRTR

MIN. X-/Y IND. SEPARATION FOR BASE METAL = 1.00

WM T LIMN AGNGLE X DFFSEY Y OFFSET PMMBE- IR T-4TD YANGLE

37 4%5.0 0.0 0.00 0 -8.0
ST 60.0 0.00 0.00 0 =-».0
maxY AmeL I TUDE -20% DRC +20% DRC “0F 7

s IDs “DRC DEP REL X RY-RZ DEP PEL X RY/RZ DEP REL X RY-RZ DEP  SDEP
s 1 72 7.2 7.9 0.0 7.6 Te? 0.0 5.9 9.3 0.0 13.2 7.8

INDICATION COMBPIMNARTIONS
& iNDe | MM e x mINY R Y pmim Dmfew
1 S X 27.69 28,734 0.00 0.00 6.45 %o

FImARL EVALUATION TRAME

CH TYPE [nND= T L b PR MmINY ey DmIN Dmeax VALUE ALLOs EVAL
S 607 1 S ™ 27.69 28.3¢ 0.00 0.00 .48 7.9% e6.5e 0.00 eeee

COMMENT: REFLECTOR 15 A 1-8" DM 3-4° ABOVE CLAD BRTEMETAL INTERFACE.



GEMERAL ELECTRIC
POST PROCESSDR: VERSIDN 3 - REV. 1

AN JOSE PE6. GUIDE 1,380 TEST
cvaLuRTION LEVEL = (507 JDAC

C&HT! UY CAL DLOCK TEST 4% AND 60 VESSEL TRANSDUCERS.
BREMF 1M PAGE SEQUENCE

TAMLE
ALLOGABLE PLAMAR INDICATIONS
ATPECT SUREACE SUBSURFACE
RPATID INDICATIONS INDICATIONS
AL R Te% RTe%
0.00 0.00 0.00
TARLE

ALLOWABLE LAMINGR INDICATIONS
COMPOMNENT THICKNESS LARMINGE AFER
Te IN. Re SG IN,
0 0

EVRLUATION PREAMETERS:

VECSEL ™ODE

WELD PEFERENCE POINT: = 20,00 Y= n.00
THICHMESS = 8,200

SHELL COURSE 1 CIRCUMFERENE = 200,00

COLLECY D.E. DRATAR AT FULL B.E. AmP

EVALURTE ALL B.E. DRTA

MIN., X-Y IND, SEPARATION FOR PRTE METAL = 1.00

CH T LIM ANGLE X DFFSET v OFFSET MNTE- IR T 4TD ¥ANGLE
37 4%.0 0.00 0.00 0 -8.0

’f 60.0 0.00 0.00 0 =5.0
INDICATIONS RPECORPDED REQUIRING EVALUATION ACCORDING TO SECTION ¥I
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GEMERSL ELECTRIC
POST PROCESSOR: VERSION S - REV. 1

camm JOSE PE6. GUIDE 1540 TESY

:'umon LEveL = (20%) pAC

COMMENTE UT CAL BLOCK TEST 4% AMD 60 VESSEL TRANTDUCERS.
BREA M PRGE SEQUENCE

EVALURATION PRARAMETERS!:

VESSEL WODE

WELD REFERENCE POINT: x= 20,00 Y= 0.00
THICKMESS = 8,200

SHELL COURSE 1 CIRCURFERENE = 800.00

COLLECY D.E. DATA AT FULL D.E. A

EVALURTE AL D.E. DRTA

MIN, X/Y IND, SEPRRATION FOP PRTE METAL = 1.00

CH T LIk ANGLE X DFFSET Y OFFSET MNBE- IR S-4TD *XAMSLE

37 45.0 0.00 0.00 0 -8.0
ST 60.0 0.00 0.00 0 -6.0
MRy AmeL I TUDE -20% DAL +20% DR

s IDs DA DEP REL X RY-RZ DEP PEL X RY RS DEP PEL X RY-RZ
- 1 &0 7.3 6.9 0.0 7.9 6.4 6.0 6.9 6.7 n.o

INDICATION COMBIMARTIONS
CHe  INDs T LML M ¥ mIny Ry DmIn D&
‘ 1 S X 26.36 26.69 0.00 0.09 5.94 7.93

FIMAL EVALURTION TABLE
Cw TYPE IMD= T MMy e W mImNyY me Y D™Im DRy VAL UF
5 &07 1 S X 26.36 26.89 0.00 0.00 65.94 793 3.97

39 of 43

% OF

DEP TDEP

7.2 8.

A LOw
0.00

COMMENT: REFLECTOR IS A 1-3° SDW 1-27 ABOVE CLAD BRIEMETAL INTERFALE.

EVRAL



GENERAL ELECTRIC
POST PROCESSOR: VERSION T - WEV. .

s’os: REG. GUIDE 1,150 TEST

eV URTION LEVEL = (507%) DAC

FOMMEMT: UT CAL BLOCK TEST 4% AND 60 VESSEL TRANTDUCERS.
PRERN M PAGE SEQUENCE

TABLE
ALLOWABLE PLANAR INDICATIONS
ATIPECY SURFACE SUBSURFRCE
FATID INDICATIONS TIMDICARTIONT
AL R Te% R Te%
0.0n 0.00 0.00
TRRLE

ALLOWABLE LARINAR [NMDICARTIONS
COMPOMNENT THICKMESS LAMINGE ARER
Te IN, Re SO 1IN,
0 0

EVALURTION PRARAMETERT:

VESSEL ™ODE

WELD REFERENCE POINT: ¥= ¢0,.00 VY= n.00
THICKMESS = 5,200

SHELL COURSE 1 CIRCUMFEREWE = 500,00

COLLECY D.E. DATA AT FULL D.E. Ame

FYALURTE ALL D.E. DRTA

MM, X/Y IND, SEPARATION FOP PATE METAL = 1.00

C LI ANSLE X DFFSEY Y OFFSET mnBE- 1R S-4TD XANGLE
45.0 .00 0.00 N =5.0
ST 60.0 0.00 0.00 0 =-5.0

MO INDICATIONS RECORDED RECUIRING EVALURTION ACCORDING TO SECTION XI
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GEMERAL ELECTRIC
POSY PROCESSDR:

can JDSE PE6. GUIDE
z’uanon LEVEL =

BPREAX N PAGE SEQUE

EVALURTION PRARAMETE
VESSEL M™ODE

WELD REFERENCE POINT: x=

THICKNESS = B.200
SHELL CDURSE 1

EVALURTE ALL D.E. D

VERSIDN 3 - REV. 1

1 0 TESY
Ee)oee

COM™ENT: UT CAL BLOCK TESTY 4% AND 60 VESSEL. TRANSDUCERS.

CE

s

RATR

€0.00 Yy=

RAme

0.00

CIRCUNFERENCE = 500.00
COLLECY D.E. DATA AT 1-2 D.E.

41 of 43

MIN, XY IND. SEPRRRTIDN FOR BRSE METAL = 1.00
CH T LiImk ANGLE X DOFFSEY Y DOFFSET MNBE- IR S -4TD XANSLE
3% 4%.0 0.00 0.00 0 -8.0
S 7 0.0 0.00 0.00 n =-6.0
MAxX AL ITUDE -20% DAL +20° DRC % 0OF
& ID=s DAL DEP REL X RY- RZ DEP REL ¥ BY-R? DEP REL = RY- A2 pEP 3
S : 3. e s.0 0.0 79 2.0 0.0 7.2 9.8 0.0 3.4
INDICARTION COMPIMRTIONS
CHe IMDs Y MINY e ¥ mImy e vy DmIm Dmex
- 1 S X 2%5.03 ¢g&3.19 0.00 0.00 7.2 7.50
, FIMAL EVRALURTION TRBLE
CH TYPE INMD= ) MMy LA mImyY Y DmIM DRy YRLUE ALLDOW
S 607 ISR 29.95 289.1% 0.00 0.00 7.2 7:90 1.73 0.0¢0
COMMENT: REFLECTOR [2 A 18" SDH 1-4" RBOYE CLRAD BRIEMETAL INTERFALE.

T
DEP
8.9

EvRL



GEmERAL ELECTRIC
POT PROCESSDR: VERSION S - SEV. 1

chya JOSE PE6. GUIDE 1,480 TEST
uaTION LEVEL = (50%)DAC

CUMMENT: UT CAL DLOCK TEST 4% AMD 60 VESSEL TRANTDUCERS.

B/ERx In PAGE SEQUENCE

TABLE
ALLOWAILE PLAMNAR [NDICRTIONS
FTPECY SURFRACE SUBTURERCE
PATIO INDICATIONS IMDICA) 1ONS
AL R Te% R Te%
0.00 0.00 0.00
TRARE

ALLOVARLE LARINGE INDICATIONS
COMPINENT THICKMESS LAMINGE ARER
Te IN, R« SQ IN.
0 0

EVALURATION PARANETERS:

VESTEL WODE

WELD REFERENE POINT: ¥= 20,00 VY= n.00
THICKNESS = B8.200

SHELL COURSE 1 CIRPCUNFERENCE = 300,00

COLLECTY D.E. DATA AT FULL R.E. A

EvA URTE ALL D.E. DATA

MIN, X -y IND, SEPRRATION FOP BRTE METAL = 1.00

CH T LI ANGLE ¥ OFFSEY Y OFFSET MNRE-IR S

4%.0 0.00 0.00 0
T 60.0 0.0n n.00 0
mAY ARPL I TUDE -%50% DRC

s IDs “DAC DEP REL ¥ RY-/RAZ DEP REL X BY- A2
S 1 &4 0.9 4.1 0.0 1.1 4.0 0.0
9 2 9 0.7 9.7 0.0 0.9 5.9 0.0

INDICATION COMRIMNATIONS

CHe  INDe T "IN L mInNyY MYy DmIN
: 1 S ¥ 264,03 26.17 0.00 0.00 0.8%
S 2 S X 29.%52 2%5.74 0.00 .00 0.673

FIMAL EVALURTION TRRLE
CH TYPE IHD:= T ~IMX - mImyY Y
S A07 1 T X 26,03 26,17 0.00 0.00
5 607 2 S ¥ 29.%2 29.7e 0.00 0.90

COMMENT: REFLECTOR =1 IS A 18" SDW 1.0" BELOW T
REFLECTOR =2 1S A 1-9" SDH 3-4° BELOW T

4TD ANGLE

-%.0
-600

*30% DAL
DEP REL x RY-RZ
n.s8 ., 0.0

0.6 %.8 0.0

DA

1.07
0.9%

DmIn Dmex VAL UE
0.8% 1.07 1.3e
0.63 0.9% 1.93

“E 0.D. SURFACE.
#E 0.D. SURFRCE.

42 of

*% OF
DEF <
2.7 1
3.8

A LOw
0.00
0,00

e
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T
DEP
0.3
7.6

EvaL
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POCTY

~am JISE PE6. BUIDE 1,130 TEST 43 of 43
EvALUATION LEVEL = (20%) DRC
COMMENT: UT CAL BLOCK TEST 4% AND 60 VESSEL TRANSDUCERS.
BRESAR 1M PAGE SEQUENCE
E.unnun PARAME TERS 1
VESSEL MWODE
WELD REFERENCE POINTT xX= 20.00 VY= 0.00
THICKMESS = 8,200
cHELL COURSE 1 CIRCUMFERENCE = 500,00
FOLLECT D.E. DATR AT FULL B.E. AmP
EVALURTE ALL D.E. DATA
WMIMN. X-Y IMD. SEPARATION FOR BATSE METAL =  1.00
CH T LIMK ANGLE X DFFSET Y OFFSET MNBE- IR S 4TD XANGLE
37 4%.0 0.00 0.00 0 -9.0
s 7 60.0 0.00 0.00 0 -6.0
max AmPL 1 TUDE -20% DR +20% DRC %~ OF T
e ID= %DAC DEP PEL %X RY-AZ DEP REL X RY-AZ DEP PEL X RY-AZ DEP SDEP

S 2 %4 0.9 4.1 0.0 1.2 3.9 0.0 0.8 4.3 0.0 5.3 9.9
) s Py ey, s B D P B Y- ¥ e W B s B T T B TRy B el P
S 4 S5 0.7 5.7 0.0 1.0 S.9 0.0 0.6 5.8 0.0 9.7 6.9
QW&F*?Q:Q"M“%%“W

S & 45 0.6 7.2 0.0 0.8 7.1 0.0 0.6 7.8 0.0 2.3 7.2
IMDICATION COMBIMATIONT

Q InDs ; | MMy MY W mMIMyY ey DeIN DeRw
B0 sl BL .t T mare,

{ —— g g Y ;. (i e D iy B 5 i Ny DYy, AT

e — e —. ;. G o B, P B G« By Bl A By B, 5
S X 23.9% 24.29 0.00 0.00 0.79 1.e2
S ¥ 25.48 29.81 0.00 0.00 0.9?7 1.03

FInAL EVALURTION TRARME

CH TYPE IND= L o b Lo b MmNy ey DmIN Dmax VALUE A LD EvAL

S5 &07 2 S X 23.9% R2e.2% 0.00 0.00 0.79 1.22 2.64 0.00 eoee
S 607 4 S X 29.48 29.81 0.00 0.00 0.%57 1.03 2.8 .00 eooee
5 607 & S X 27.03 27.29 0.00 0.00 0.98 0.79% 1.30 0.00 weeees

O p—— A e B9 - - DB, SO O, Bl Ay S RV PO FgT7 IR e
) o f PYp—— v Bl WY Tl B BB B WV B B4 B, Pl P TR, T “Poee

COMMENT: REFLECTOR 22 15 A 1-8° SDH 1.0" BELOW 0.D. SURFACE.
REFLECTOR 26 IS A 1-9° SDW 374" BELOW 0.D. SURFACE.
. REFLECTOR =26 IS A 1-9" SDH 1-2" BELOW 0.D. SURFACE.
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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 Secticns 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.

General Electric Company designed a yualification Standard meeting the
requirements of Reg. Guide 1.150. The Standard was fabricated in accordance
with Drawing 160-83C-17 (attached). The Standard is dual thickness with the
range of 3.44" unclad 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:

Side-Drilled Holes

The side~drilled holes 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
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
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 in instrument operating
characteristics.

Machined Notches

Notches were machined in the Standard to represe: ¢ aspect ratios (a/l) 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 side-drilled hole calibration used

previously.
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The notch data from the 7" cladded section snows 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 cladcing.
The skatches below illustrate these reflections. It should be noted that .he 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. ys®
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.‘rhc adequacy of Procedure LIM-UT-5 was determined as follows:

1) Calibrations were performed using the Code size calibration holes for the
thickness being examined.

2) Four sets of data were gathered from the 502 Code diameter holes and the
notches ia 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

1/4t target hole, 45° beaming angle = 502 DAC
1/2t target hole, 45° beaming angle = 50% DAC

3/4t target hole, 45° peaming angle = 62.5% DAC

. 4/4t target hole, 45° beaming angle = 87.5% DAC
.05 a/l notch, 45° beaming angle = 20% DAC
.5 a/l notch, 45° beaming angle = 22% DAC

1/4t target hole, 60° beaming angle = 722 DAC
1/2t target hole, 60° beaming angle = B81Z DAC
3/4t target hole, 60° beaming angle = 812 DAC
4/4t target hole, 6G0° beaming angle = 851 DAC
.05 a/1 notch, 60° peaming angle = 17.5% DAC
.5 a/l 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 = 502 DAC

‘ 3/4t target hole, 45° heaming angle = 652 DAC
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.05 a/1 notch, 45° beaming angle = 100+% DAC
.5 a/1 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° beaming angle = 55.00% DAC
As shown above, the calibration and examination techniques in Procedure LIM-UT-5
detect both ASME Section XI flaws and flaws located at the clad to base material
interface as required by Reg. Guide 1.150. The General Electric Compa:y
therefore considers Procedure LIM-UT-5 to be adequate for reactor pressure
vessel ultrasonic examinations.

Error Band Determination

The error band that affec's sizing of indications detected using Procedure
LIM-UT-5 was determined as follows:

1) The data gathered ‘rom the Qualification Standard was manually plotted.
2) The 20% DAC beam spreads were determinc. rrom the data sheets,

3) The 20% beam spread was applied to the t.urough-wall dimensions on the
plotted data.

4) The difference between the actual vs. apparent through-wall dimensions was
determiqed.

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.
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Columns A through H belsw represent:

A = The location of the reflector as measured from the scanning surface
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-Dor 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 (-)

" Section Thickness, 45° Angle

® 8 c 0 E F 6 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 1.2 1.10 .150 .006 .08 -
.05 a/1 notch DETECTED - CANNOT BE SIZED
.5 a/l1 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 1.78 1.35 .30 .144 2.05 +
.05 a/1 notch DETECTED - CANNOT BE SIZED

' .5 a/1 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 ] £ 0 E L3 s 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/1 notch

% st h ASSIGNED VALUE = 2.0% of t

3.44" Section Thickness, 60° Angle

1/4t .094 .44 .50 .060 .034 1.00 -
1/2t .094 .70 .70 -0- .094 .43 -
3/4t .094 .89 .90 .010 .084 2.44 -

.05 a/l notch
ASSIGNED VALUE = 2.0% of t
.5 a/l 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/1 and .5 a/) 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.
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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-wa!l 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 cxamination
data.

The followirg 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 CALIBRATION DATA SHEET

Calibration Sheet No. /(D //

Site ZMCI{ [Mz l %nopunioml ous..

Procedure No. LM UT-5  Rev. M Calib. Block No. /A0 -83C-/?

Equipment Data:

Date ll'g- b} 3 Couplant M Cal. Std. Temp. v i ¢ OF
Examiner Mﬁ YX ASNT Level _ﬁ
Recorder T . COMWER ASNT Level ___Z_
Instrument Mode! No. _S QN lC ﬂ“ =l ___ Shoe No. Sé z - é
Instrument Serial No. __QO SQO Cable No. _ (-]
Transducer Size a 5 “A [: Q Frequency a g 25 MHz

Transducer Serial No. J Ql.3 2 8 1IW-2 Beam Angle ﬂ

DAC Curve: Range 0-50) 0-10« Other O

I Instrument Settings:

- \\ | Start  Finish

& Attenuation m_ m_
x Sweep AFQCAFS

. Delay ohalo%0

Scanning Gain |4k b |44,

Rep Rate L‘gﬂ’ 3 )r

40 SK\,‘ o i Enluatin’.Gain P‘BA&M
B

>ﬁl— Filter Position A
~{x

e X Oemping I' "
- Rej ‘ ggél 3;?
'&-'F‘ meney ject

10
| 0 1
0 1 2 : R 5 6 7 8 8 10
0 1 2 3 4 5 é db Change for & X
SDH
Hole Depth | Gain | Max. W MP
“T* | Inches e 1X | Amp. Inch Inch F:'H Initial Calibration Time Q i 30
14 "l gﬂ / !" /| 8 SDH Calibration Checks:
Last
7 X 3 7" 3 2 ﬁn H Time Value Data Sheet
3/4 1 R ) M L0z
5, SH 16.6 |SDH |
%
neenlA | " Lh)A ik L alh | "
Final Check: /130

GENERAL & ELECTRIC



Angle Beam Spresd ® 1X

Trailing Ray Leading Ray

20% DAC 20% DAC 10% DAC

Dor 1 Dor Dor
W ol we w 10} w [0

Amplitude Linearity Check T Control Linearity
woxesH D0 %rFsH  soxFsH D % Fsk p— o 2B c2-e
90% __1.5. ” 40% _E.Q o 80% 1200 LB (16-24)
oon- % . 0%~ I8 - 40% + 6ab B (64-96)
‘ wox - 85 - 0%« AQ - 20% 1200 18 (6406
o JR -
Equipment Data
For Linesrity Checks REMARKS
Code Block T e
Transducer Data
Serial No _IQ!J
o
..'m A"'C _—15 h;w\

Size ﬂl.ﬂ." Freq W
shoeNo SSL-3 cavieno Lol

Check Made By
_MH

. Reviewed by: Level




Weld Seam 1D No.

Exam Sheet No.
Cal. Sheet No.

VESSEL EXAMINATION DATA SHEET

site JUNERICK  wu' T I B/Preoperational 0181
Examiner __ M. éﬂﬂﬁ[l Level ZZ  Recorder T.(ONNER Level Z_

Beam Angle 0° a5° v~ 60°

Procedure No. /M I~ 8B

Revision _M 2

12 of

1.150

82

Attachment #6

1013

291}

Date _{/ ﬂ- 73

Scan Sensitivity 44 ob Evaluation Sensitivity 3% ob

Couplant QLZZEKHE Component Temperature 7/ v °F

L % w Wgi | W Weao | W MPy | MPEq| MP |MPg, | MPy [Continuous | CW or CCW

ﬂ pac | 20k | 508 | wax | 502 | 20% | 20% | 50% | wax | 505 | 20% | or spot i

R| (Max) | DAC | DAC | DAC | DAC | DAC {DAC | DAC DAC | DAC | DAC TorP Applicable

44

MZ 9& VZ -4 deot Werm
-

1] /az 7.r g/ SHesrr | perert

REFL’ “TOR PARALLEL (P)

Reference System

REFLECTOR TRANSVERSE (T)

NOZZLE WELD REFERENCE SYSTEM

Leve!

TO WELD ¢ TOWELD .
| |
i 1
35 1
4 3%
L 4] E
L : -:l'.'.?' Waax .J
. s ——13
%o Waax W L;} L G *L
Reviewed by: wen
GENERAL ELECTRIC
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VESSEL UT CALIBRATION DATA SHEET

. Calibration Sheet No.  /0¢ /
Site L/ MNERICK — Lal [ Preoperational (J1.5.1.
Procedure No. 4420 ¢/7-45  Rev. _2 Calib. Block No. _/¢g¢' - £3C - /7
Date //- 26 -8 3 Couplant GaYCeRiay” Cal.Std.Temp. __ 67 7-39¢ oF
Examiner __ 27 HEALLA2X ASNT Level Z

Recorder S DA/ GRELOVT ASNT Level - 2 -
Equipment Data:  Instrument Model No. _ SQ24/¢ Mx [/ ShoeNo. _ S ¢/ 3

Instrument Serial No. __ 2 8L ££.3 CableNo. _ { -/
Transducer Size .. N Frequency __ 2 2 € MH2
Transducer Serial No.  JpO 8328 1IW-2 Beam Angle __ ¥.$ .

DAC Curve: Range 0-500 0-10E OtherO

00 Instrument Settings.
- \\ Start  Finish
" \ Attenuation 2/ f /4
\\‘* Sweep S| Y29
‘ 60 y Delay 05810 .58
50 " ScanningGain | §2 | €2
40 \\* \'\ Evaluating Gain | £ ¢ £¢
- N . - Filter Position | ,./ | ,zy
20 P \\w\ e R ol PR
R~ ——— __§ Gy V| my
10 l’%""(‘ 2 Reject OFF OFF
O Il i A
0 1V .2 S,rd 54 7 8 9 10
: W, Tl 3"7‘; a ¥ b  dbChangefor _ 2 X
Hole Depth | Gain | Max. - MP SOD,H
1 Tinches] @ 1% | Amp. | inch | Inch FBH Initial Calibration Time _ s 240
14 |L725| x (B8O |18 | 1.E | sO# Calibration Checks:
Las
2 [346| X | 40 |36 | 3.4 son Time Value Data S:net
L8020 400 [l
34 |526| X |90 | 59 | 55 | SOH
M| x \ME | Y| 4|

. Final Check: NH

GENERAL @3 ELECTRIC
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A:taemeﬁ—%———j
Angle Beam Spread € 1X s’ X o 60".44_ 1cet
v
Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 5C% DAC 100% DAC 50% DAC 20% DAC 10% DAC

Do Dor Dor Dor T Dor Dor Dor

w we l W [ we | W lwe | W MP W orime | W el W owe

var 1.5 |15 15 |\ /é |17 |78 |/8 (2.1 |19 ]|2.3|2¢(29|24

VAU M (M43 (3333|3937 |36 |4/ |35 |4 A |yt | AT

WU\ A AT 6050|538 |65 |6 |6 | €763 A7

Amplitude Linearity Check Control Linearity
100%FSH _ 52 % FSH 50%FSH L5 % FSH 80%F SH -6db AL (32-48)
o0% © 45 - a% " 20 - 80% * -12db. 2L (16-24)
80% * 40 . 30% ** ‘i *” 40% + 6db _.54(’_ (64 -96)
0% ° 28 - 2%~ AL - 20% +120b K2 (64-96)
0%~ Jb.
Equipment Data REMARKS
For Linearity Checks
Code Block T Z 20 =12
Transducer Data
Serial No _ML
Beam Angle 45
Size LK/ O  Freq A5 ]
Shoe No _$85/-3  Cable NoC=/
Check Made By
224
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Exam SheetNo. __ /0¢ R
Cal. Sheet No. 1CC ¢
VESSEL EXAMINATION DATA SHEET
Site LiMELicK il [ K Preoperational O 1.S.|. Date _y/-2£-83

Examiner _ 7 /HELLK X Level _ZZ  Recorder 5§ o4/chcmmt evel _Z

Weld Seam ID No. /Lo -$3¢-/72 Beam Angle 0° g4.7 45° _X 60° . 744
Procedure No. L/2) /7 - % Revision __ 2
Scan Sensitivity b2 Evaluation Sensitivity ___ £ £
Couplant CAICERIVE Component Temperature £9 l
L % w w w We2 | Wo | MPy [MPEql MP [MPg, | MPy [Continuous | CW or CCW
DAC 20& 5& ME 50% 20%6 20% | 50% | Max 50%2 20% | or spot, if
R| (Max) | DAC | DAC | pAC | DAC |DAC |DAC | DAC DAC | DAC | DAC TorP Applicable
2 2|2 Fsn .2 78 LOSG VPTCH
1. 7|3 Fsw %7 79 SHERT | wore i
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD ¢ TOWELD ¢
Lo IL w, 17 NOZZLE WELD REFERENCE SYSTEM
81 ‘} q o
L g W -;‘3‘;;'1
L ) R A3
: 22 M =1
w, Le
Reviewed by: W

GENERAL &3 ELECTRIC



VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No.

16 of
1.150
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82
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[063

Site LJ MERICLK & Preoperational [J1.S.1.
Procedure No. L/ M-UT- S Rev. __ 2 Calib. Block No. _/L0- £3C- 17
Date /)- 2le- ¥3 Couplant GLYCERINE Cal Std. Temp. T-390 L oF
Examiner __ M, HENDRYX ASNT Level __ JT
Recorder S, DAIGRE PonT ASNT Level T
Equipment Data:  Instrument Mode! No. _ Us)L - 2R ShoeNo. __SS)-2
Instrument Serial No. 2/1009 Cable No. ¢-1
Transcucer Size 0.8 x 1.0" Frequency 2.25 MH:
Transducer Serial No. JS0R32%9 11W-2 Beam Angle 4ys®
DAC Curve: Range 0-500 0-100 Other[J
%0 - 1 Instrument Settings:
00 \’F Start  Finish
- \ Attenuation N/A /A
Sweep 7.4%1 7224
% \ Delay ‘QOSQ.JLéﬁﬁ
50 X Scanning Gain |4y 48| vy 4f
40 - ; Evaluating Gain (39 2] 3p a8
2 \' :ilm;omion N4 | ~v/A
" . o Nate VAl Ma
20 b :
. ~ v T\\' Damping s.Epl s.£D.
1 —~
ﬁ“ n\wi\: Reject 0Fr | 0FF
”'ch 1 2 314 5 16 7 [ 9? 10
! o ¥ W2 W3 a s L abchangtor 2 x
Hole Deoth | Guin | Max. | W ] SOM
“T* | Inches @1X | Amp. inch | —dneh— FBH Initial Calibration Time ‘ E l Q
“ilinst ™ [ eo!l .81 L8 |SDH Calibration Checks:
Last
12 x Ti Value Data Sheet
41 3N 7 | SDH o ’
e - 4 190D q00 % _ 106
ol ()5 s\ s<| s | SOH
% S~
Noeh| WA | ™ | wa i wa | M
Final Check: W

GENERAL @3 ELECTRIC



Angle Beam Spread € 1X

s’ X o607

—Attachment-#6

10¢ 3
Trailing Ray | Leading Ray
Hole Depth 10%DAC | 20%DAC | soxDAC | 100% DAC 50% DAC | 20%DAC | 10% DAC
0 3 r D r r Dor
w or ™ ° w or W Do ™ Dor w Do W o
/47
) Sl 1LS Ll sl 2l e (lgl201)9(2.31202.4 2,
127
p/a Inplz) 1231331393213 1Y) [29[4y%) | rk na
34T N
WA \whaldn s lsolselsv s |6yl 6r16.2]63amal el
Amplitude Linearity Check Control Linearity
100%FSH SO0 %FSH  80%FSH 2L %FSH o—p— YD 32-48
s 35 a0% * _2D 80% -12db 20 (16-24)
80% 0% ¢ IS 0% - + b X0 (64-96)
0% * S5 20% © Ll 20% +12db 80 (64-96)
60% © 20
Equipment Data
L e REMARKS
Code Block T .00 : T © 9.2 Diwsions @ R% ES.H.
Transducer Data
SerisiNo —  SO0RI2R (4 dB. DIFFERENCE THRY CLAD INTERFACK

Beam Angle

Size M Freo a2 MHs
ShoeNo SS1- 2 Cavle No L1
Check Made By

M, HENDRYX

yg'*

s,

T___'_EM_LM Yy T v 4T,
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Exam SheetNo. _ 10 ( Y
. Cal. Sheet No. 10 2
VESSEL EXAMINATION DATA SHEET

Site __LLM_E_&LL‘ & Preoperational (J1.S.1. Date _[_[’_j_b_’_gi_
Examiner M, HENDR ¥YX Level _JL  RecorderS, DAIGREPONT Level L
Weld Seam 1D No. N/A Beam Angle 0° 45° _X 60°
Procedure No. L /M- VT- & Revision B |
Scan Sensitivity Yy df Evaluation Sensitivity 38 dp.
Couplant GLYCERINE Componernt Temperature CI°F
/ot T [ i T [ ot i et [ [ e
?R (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC DAC | DAC | DAC TorP Applicable

gcq 120 qs.ﬂ. ?-s . LONL_TM__‘
171 ¢% Ks H, % £y SHORT 4;33

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD 3

Lo |L v, jl NOZZLE WELD REFERENCE SYSTEM
i i
L <44 " uE
‘ 11 ™ 4
- qf Be
i Al (T
", Yo Y « E 4 & ‘L

Reviewed by: WM -

GENERAL & ELECTRIC
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Exam Sheet No. 106 5~
Cal. SheetNo. __ 106 3

VESSEL EXAMINATION DATA SHEET
Site Lumefics LT -Z B Preoperational 0 1.S.|. Date _#-2¢-£3

Examiner L HENORYX Level _JE  Recordets Omigaesmal Level L
Weld Seam ID No. _/ée -€3¢-/2 Beam Angle 0° _ MM _45° _ X 60° __~/a
Procedure No. _ &im - g7 S~ Revision __2
Scan Sensitivity Yy Evaluation Sensitivity Ke 4
Couplant _Geycaaine Component Temperature __ £ @° °F
0 v.
oac [ 20k | 568 | min | 562 | 20% | 708 |'S0h'| Wex | 5052 | 208 | “orsomn | o h "
(Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
Fn' 9.6 3 Long NoTEH |
2" 2.5 £y SHoRT Adrcw

Reference System

REFLECTOR PARALLEL (P)  REFLECTOR TRANSVERSE (T)
TO WELD ¢ TOWELD ¢

by w, NOZZLE WELD REFERENCE SYSTEM

R, Ry Ry Ry Ry

AR PR

8 e gy
¥ B LR - o
'h-.-i-‘.l—b‘——'—'-——

=
T i R Y e B
& AR NNIS her Al

L
L ..lth1 '..'.. ~ :
L %3 .
W, W W F'] ' [ {
1] X
'.
Reviewed by: WM Leve! -

GENERAL &3 ELECTRIC



VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. 2 600
Site _LIMERICK o F’{oopcutiono! 0us.h.
Procedure No. Lim 4T £ Rev. _Q Calib. Block No. (€ O ;B;SC - 4 7
Date_4p-27-23 CouplantGLy L £RZmeE Cal.Std. Temp. G £ ° oF
Examiner 8ol ey SE ASNT Leve! yo
Recorder _Sr€u&n DORIGAELoATT  ASNT Lovel L
Equipment Data.  Inst ument Mode! No. USL~-3F Shoe No. €<£1-9

Instrument Serial No. KAi11009 Cable No. C-a

Transducer Size

DAC Curve: Range 0-50 0-100 OtherD

20 of 82
1.150
Attachment #6

o~
L Xi10”

Frequency _ 2 24  MHz
Transducer Serial No. JTons3aé IW-2Beam Angle __ g 5 ° ©°

90 Instrument Settings:
00 kK Start  Finish
- Attenuation ~A | NAQ
\\ Sweep 25£2a) 752
60 Delay ¢ 2916 74
50 b hﬂﬂlﬂ‘ Gain Jy
40 k Evaluating Gain 22 |asg
2 Filter Position N/g Ak
20 ¥ Rep Rate &n| g
g \\:’T\-\ Damping
10 : Reject |
4 — QFF | p#F
b gk 3 38 ¥ oF 8 8 10
0 y'l} "2 % i e “}5 é db Change for &
Hole Depth | Goin |Max. | “w* | wmp | SOM
“T |Inches ®1X N"\Pc Inch Inch FBH Initial Calibration Time L l ‘a
4 'S o L Le% ,.1: )8 ZOH Calibration Checks:
Last
12 X i Time Value Data Sheet
35 ¥s%137 | 37 | som s
allo  _yseele 200/
3/4 . 1x 2 ﬁ £3 PetA s0M
2% o,
Notch % s /’ % N/A -

Final Check: 11 10

-—&

GENERAL @B ELECTRIC




cs"_/ or 60—

.y A ] CMWE——j

Angle Beam Spread ® 1X
2o0cC
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% D%C 20% DAC 10% D%C
r Do D or [) or
wolShl W |we | W Ol w | | W [ we | W N W
1/47 " " " o 2 » p
0l Vel 13l re sl z] 18 relar|19|23120las|al
‘,21 " " " o p " .
29 |323|33039l34013¢135 [ 37]9.0" 3996|713 |
N
3/47 A / ", v " " A
h | Ay yicalysles|es|se e3¢ 251 | % |
Amplitude Linearity Check Control Linearity
Jo S0
100%FSH T2 % FSH S0%FSH 2L % FSH BO%FSH -6db R (32-48)
26 0
s “wx " _2e - 80% ~12db > (16-24)
80% - 0% © 25 40% - + 6ab _Fo_ (64-96)
0% © 35 20% © L2 20% +120b &1 (64-96)
0% © SO
Equipment Data REMARKS
For Linearity Checks
Code Block T Vi 5
Transducer Data
Serial No J'o L‘.’é‘
Beam Angle 1{‘
-~
Size S X4o" Freq B RSans
Shoe No £3X-9 __ Cable No £ u
Check Made By
Reviewed by Leve!
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. 1.150
Attachment #6

Exam Sheet No. _200 /
Cal. Sheet No. __Rooo

VESSEL EXAMINATION DATA SHEET
Site _LimegicK —  sau?-Z = WPreoperational 01.S). Date /fg-22- £3

Examiner _____ R Maucg  Level __JII— Recorders Ofigaem, ] Level _.Z—
7

Weld Seam 1D No. Beam Angle 0° W as X600 Ak
Procedure No. __ Lim - «/ - & Revision _ &
Scan Sensitivity 3¢ Evaluation Sensitivity JZY
Couplant _GLycenimg Component Temperature é{‘ d
L % w Wgy | W Wgo |l W MPy | MPgy| MP |MP MP, |Continuous | CW or CCW
I DAC [ 20% | 50% | max | 50% | 20k | 209 | 50% | max | 5052 | 202 | or soor o

R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | CAC | pAC | DAC | DAC TorP Applicable
flozlise /18 20129 .9 20
bilaxl/e L2 2074 19 0

RE3AEYS 3¢ vy | 3¢ 17 92
bl | 2.y 247 lyy"lz 27 v
9% 4d]  lsdl  levledl  les ¢z

” ”
Tz,s 29,49 v Ly |5y £ ¢

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD i TOWELD .
b i ‘ v, } 9 NOZZLE WELD REFERENCE SYSTEM
1 4
k: I | .',j.j.'_:"
" A )y
=] 1
g 4
L ﬂ}ﬁ w E;}
L gz|f7¥ Wuax A
L 43 % - }1
w,Ww W ' L L L & i
T Teax '. L.
Reviewed by: \’M Leve!

GENERAL &3 ELECTRIC
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1.150

SH ThttZcmkn1as
. Exam Sheet No. &200 /
Cal. Sheet No. ___ L v O
VESSEL EXAMINATION DATA SHEET
Site __L immeRic @Preoperational 01.S1. Date _/20-27-23
STEVEW
Exeminer _BoB Howse  Level I Recorder O afEmmallevel I
Weld Seam 1D No. Beam Angle 0° as° X 60°
Proced re No. _Lim wZ 5~ Revision b
Scan Sensitivity 34 [6 Evaluation Sensitivity AR LA
Couplant GLy sz eRLnE Component Temperature 4 £ °F °F
L % | W Wgyp | W Wgo | Wy [ MPy [ MPEq| MP |MP MP, | Continuous | CW or CCW
/] onc [ 20k | 562 | e | 562 | e [ o s e, [ e [Cormmes %,
Vﬂ (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
/r 1‘ é.q 729" g3 729 179 |92 | #3025
4 »
7 ‘_-3’ 24|83 79 17¢ |ga | FR[so-0-27

REFLECTOR PARALLEL (P)

TO WELD ¢ TOWELD ¢

Le l w, 1' .

o &

", W W, ". LoL oL Ll'
Reviewed by: W

Reference System

REFLECTOR TRANSVERSE (T)

NOZZLE WELD REFERENCE SYSTEM

Leve!
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1.150
Attac' ient #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. / o0 -

Site Liﬂfﬂlﬁl( wrtr J Preoperational [J1.5.1.
Procedure No. LIM YT § Rev. REV. & Calib. Block No. /f"o 8% /7
ate JO- 25 .83 Couplant GLYCERINE  Cal. Std. Temp. £0° oF
Examiner _M,  MEMIRYX ASNT Lewel __TT
Recorder _J . CONNER ASNT Level __ZT_
Equipment Data:  Instrument Mode! No. _.S_MC ShoeNo. _SSIL -3 R
Instrument Serial No. _ O 0890 CableNo. C 1
Transducer Size .5 "x LO" Frequency 2 2 5 MH2z
Transducer Serial No. _JOF 328 IIW-2 Beam Angle _45°  ©
DAC Curve: Range 0-50 0-100 OtherD
Instrument Settings:
90 <
2 \# Start  Finish
» 1\\ ::::ation %
60 #\ T Delay
’ 50 \\ Scanning Gain s54b
40 \,'.' - At Evaluating Gain m
N ¢ \‘\ Filter Position Hi H,
30 Lo~ ! )
\-’-\ . Rep Rate K e
. ___I: Damping : :
10 ¥ Reject
S TS 1&7
R '
0 1 & 2 3 o 5 é db Change for _&_ X
woe 0o | oo Jwen. | - | W |
T Tinches] ®1% [ Amp. | Inch | Inch | ggy Initial Calibration Time Q900
1/4 ns X 8070 L /' g | Calibration Checks:
Last
12 5 X % 6 3 6 cn N Time Value Data Sheet
3 4;. 1x
A |5 25 0% 5.4 5.5 lspuy | t300 s00%
» > wa | 430  sofke @ _[eo &
Notd\ﬂ dé /A

Final Check: /430 107%% WM

GENERAL 3 ELECTRIC



S bbanls

Angle Beam Spread @ 1X  45°Y or 60°
|oel

Trailing Ray Leading Ray

10% DAC 20% DAC 20% DAC 10% DAC

Dor Dor Dor Dor
W lwe| ™ | we W lwe W

"

3."123 133°1391377(3.6 |417139 g 4”141

4515105 18 149°100 11 1.9 125 e 1
VAV

k1427161 150715 3|5 5 149141 167142

Amplitude Linearity Check Control Linearity
100%FSH _ D0 _ % FSH SO%FSH 43 % FSH BO%F SH -6ab 40 (32-48
oo% ~ 45 wx - 29 - 80% * ~1200 20 16-24)
0% ¢ o 0% - LS 0% + 6ab B0 (6496
. 70% “ .3_2_ 20% 9 - 20% +1200 Bl (64-96)
oo% © 30

Equipment Data
For Li ity Checks REMARKS

Code Block T 2

W= MEASUREMENT TAKew FROM & OF HolLE.

Transducer Data:

SerisiNo JQB32E
Beam Angle 45 .

Size m Freq .‘L.lm
shoeNo SSL-3 CaveNo LA

Check Made By
A/

L - MEAsuREMENT TAKEN FRoM S.dE OF BLock.
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SHT. e Z1.150
Attachment #6
Exam Sheet No. JOO -
Cal. Sheet No. /00 Z

VESSEL EXAMINATION DATA SHEET

Site JJMERICK  UNIT L JPreoperational 01.S.1. Date/0-d5.-8§3
Examiner M. HENDRYX Level ZZ  Recorder T  CONNER Level L
Weld Seam 1D No. Beam Angle 0° as° '  e0°
Procedure No. AIN VT 5 Revision _ KEY &
Scan Sensitivity Q{Jb Evaluation Sensitivity __.39a/b
Couplant __ GLYCERINE Component Temperature 80 ° i
Wea | Wo [ MPy [ MPEyl MP [MPgo | MPy [Continuous | CW or CCW
50% | 20% | 20% | 50% | Max | 50% | 20% or spot, if
DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
.. /9
"ug 9
(4”135 | M 41/
43" 8.5 ‘N ¥/
X 4 156161 163
"By 5.3 154 1556161 A3 |
-

Reference System

REFLECTOR PARALLEL (P) REFLECTOR T

RANSVERSE (T)

TO WELD ¢ TOWELD ¢
Ly I jl NOZZLE WELD REFERENCE SYSTEM
| ]*
L s " 4
Y :ﬂ Waax i
(mm e
w, W W 'I L L L rL
o
Reviewed by: [Tdd| Level

GENERAL €3 ELECTRIC
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1.150
SHiw ReoF Z  Attachment #6

Exam SheetNo. /00 32
Cal. Sheet No. [ OO 2-

VESSEL EXAMINATION DATA SHE:T

Site ‘Mﬂ.;ﬂ T L dPreoperational 01S.1. Date [2:25.83
Exariner N, HENORYX Level I Recorder J CONNEP Level I

Weld Seam 1D No. Beam # ngle 0° 45° / 60°

Procedure No. JIM UT 5 Revisior KEV. &

Scan Sensitivity ﬂ,ﬁ db Evaluaticn Sensitivity 39 db

Couplant ___ GLYCERIAE Component Temperature 60° °F

L % w WEl | Wy | WE2 | W MPy | MPEq| NP |MPgy | MPy [Continuous | CW or CCW
DAC 20& 5&% Max | 50% | 2 20% | 50% | Mix | 50% | 20% | or spot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
"

‘ot b2 166712471817 1857149 (2.2 125 (80182
43 169 I 180" le3 100 lna 125 (719 |8

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD i TO WELD ¢
i . w, 4 NOZZLE WELD REFERENCE SYSTEM
i H
‘L 1 3| 00—
| {:
: % ge \
< & Waax 43 | \\\\ - ¥
L L.} e ; . .‘l'{ 4 ; I 20°
w, W W L L & W WELD
t Y M ., A &
Reviewed by: wen Level

GENERAL §3 ELECTRIC
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250
SHT' /. Attachment #6

Exam Sheet No. /00 4
Cal. Sheet No. __ 69— /foo
. VESSEL EXAMINATION DATA SHEET G ‘/4-/3 >
Site LIMERICK w1 &Preoperational 0 1.5.1. Date /0-25-%3
Examiner _ /M MENIRYX Level ZZ  Recorder T CoaneR Level L
Weld Seam ID No. Beam Angle 0° 45° { 60°
Procedure No L/M UT- 5 Revision __KEY &
Scan Sensitivity 45 b Evaluation Sensitivity 3944
Couplamm Component Temperature £n° °F
7]k [ T T e [ [ . [ [ [
R| (Max) | DAC | DAC | DAC | DAC | DAC [DAC | DAC | pAC | DAC | DAC TorP Applicab
X7 g 14" L8” “1LT L9 o
Muk glso%liat] g j;j L] 19 j;a
57 |9lsomlzasl sl lerls F AN
9_ tzm a Al B 720 X gl 144
7 | QmRlir |5, 2q 61 |ag 5.3 |54 |56 60143
o D% A2 LS AL 6E1ES (59 (56 A0 43

Reference System

REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
= Jl 1w il NOZZLF WELD REFERENCE SYSTEM
g5 ; f
L e " s
L f:f|3'7'- Waax ;{
“ < I o s
. w, W W . S L
Reviewed by: WA Leve!

GENERAL £3 ELECTRIC
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1.150
s 7T ZheWchalnt #6

Exam Sheet No. /0 o 4'
Cal. Sheet No. [O00 2

‘ VESSEL EXAMINATION DATA SHEET
Site Lmu INI'T_L #Preoperational 0 1.S.1. Date 10 -d5 -3
Examiner M. HEMIRYX Level JZ  Recorder J CoWFR Level L
Weld Seam 1D No. Beam Angle 0° 45° / 60°
Procedure No. LM VT 5 Revision __ FEY. A
Scan Sensitivity _ 45 ob Evaluation Sersitivity .39 ob
Couplant __(GLYCERINE Component Temperature 80 » -

L % | W m W, :J&Z w MP; [MPgy| MP |MPg, | MP, [Continuous | CW or CCW
DAC | 2 Max 2 20% | 50% | Max | 50% | 20% | or spot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | paC | DAC | DAC TorP Applicable

17T “42123718.07 121" %0 (2.2 [0.5 (7.9 (8.1
' c4p 103 %" |28 %0 (22 175 I,

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD .
Ly ] _' w, 31 NOZZLE WELD REFERENCE SYSTEM
i I
} g
1 4
: o i
g e=3 S
- P . “
Reviewed by: Wom Level

GENERAL £3 ELECTRIC
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1.150

Attachment #6
VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. <2 O 2.

Site _LIMERIC K D‘{opomioml 01s..
Procedure No. um 7. Rev. _ 2 Calib. Block No. _ /g0 - 8 3C - 47
Date /o-27-£3 Couplant Guyctawa Cal Std Temp. L g° oF

Examiner 8ol HouwsE ASNT Level b
Recorder ___ STEvE A DAIGALAoail ASNT Level __Z-

Equipment Data:  Instrument Mode! No. sse- 38 Shoe No. SsIr-9
Instrument Serial No. Alleeq Cable No. C-R
Transducer Size S~ Xlo e Frequency _ 2 2 & MH2
Transducer Serial No. ,l Qtjﬂé HW-2 Beam Angle __ &/ & ‘ g
DAC Curve: Range 0-5(J 0-100] Other w/
%0 < Instrument Settings:
80 Start  Finish
\ Attenuation ~al ~ia
70
Sweep 7.5 20
- Delay e
50 \ AY : Scanning Gain 39 | 2y
a0 ™ Evaluating Gain | 2 ¢ | 29
10 Filter Position ’{, %
Rep Rate q/‘ &/”
» P o Damping miv | prya
10 Reject |
B, s | oFF £F
-4 BN { P ; }
o W7 Kl % a s é @Ot X x
Hole Depth | Gyin | Max. | 'w~ | mp | SOM
T [inches| ® 1X | At | Inch Inch FBM Initial Calibration Time _J2 oo
"1, 15 x foy | 18 | 1.2 som Calibration Checks:
Last
12 x o Time Value Data Sheet
. ¥ 37 -
L e - 0 1950 _ypee /o Roo3
3/4 X
£25 S£6 | s¢ |son |
AR

GENERAL & ELECTRIC
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1.150
Attachment #6

Angle Beam Spread @ 1X 06'-‘0' | —
2cec &-
. Traing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC
Dor Dor Dor Dor Bor Dor | Bor
» woloe | W el W [we | ™ Jlu ™ oo | ™ w
',‘7 »” '3 ” g " "

12 sty |1éltglt?]/8 |18 |201/9 2412l 26/

=

2T o o o - o v A
29”38 |33 3y 3vlsel3c 130 v [ 2alvor|es] 7 %
Jar A o a " p
AN ITAPT voles|$e | re 1¢ 3161 |70 e el Vo) 72
Amplitude Linearity Check Control Linearity
SO to3
100%FSH L2 % FSH S0%FSH 25 % FSH B0%F SH -m.;:. l;-m
ao ‘o.’.."
A %" _de 80% ~120b Y& (16-24)
80% _.2_ - 0% ..Lﬁ. o 40% + ab_‘ﬁ. (64 -96)
. 0% ¢ ST - 20% A 20% +1200 SR (64-96)
0% * 2L
Equ D
Gote o ¥ 2 X W measar o ke Pram cendenlinn of bohe
Transducer Data . M...“ fokoos b 8:Ha /l/nk
SeraiNo . R1ll0e®
Beam Angle X
Sire ok Xia” Frea R ASAMs .
ShoeNo 35X-9_ CableNo Lo
Check Made By

. Reviewed by Lovel
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1.150

Attachment #6
) e ==

Exam Sheet No. _ 200 3
Cal. Sheet No. __2ee 2

VESSEL EXAMINATION DATA SHEET

Site _LimepicK  sul- L  WPreoperational D151 Date t2-22-F3
Examiner 8 Mowse Level % Recorders 04/zaemalLevel -

Weld Seam 1D No. Beam Angle 0° __:"'_ s X600 __ "
Procedure NO. _Lim . ul>8 Revision ___ g
Scan Sensitivity K4 Evaluation Sensitivity &f
Couplant e lp L BN Component Temperature & d
MPy [MPgyl wp MPg o :& Continuous | CW or CCW
20% | 50% | Max | 50% or spot, it
DAC | DAC | pAC | DAC | DAC TorP Appiicable
1.2 .
/19 Jda !
|24 .
| J¢ 221 Y2
£ L
LY L ‘
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD ¢ TOWELD ¢
Ly ‘ w, \ T NOZZLE WELD REFERENCE SYSTEM
i i
R 44
‘1 2
" | 1 v, BI,‘:*
ok L &R
¢ 1
L '; } ‘ .I:
o i
W, W, L . &
Y ¥ . "
Reviewed by W Level

arsenss M cirnvnin



SH Niirentd &

Exam Sheet No. L OO .
Cal. Sheet No. ROP Z-

. VESSEL EXAMINATION DATA SHEET
Site _LimERICK Preoperational D 1.5.|. Date /0-27-£3
Examiner . [foB MHowusk Level _‘Z Recorder mwol A
Weld Seam 1D No. Beam Angle 0° 45° o 60°

Procedure No. 4/m w7 & Revision __a
Scan Sensitivity ____ 24 A __ Evaluation Sensitivity __2 8 &3

Couplant _‘w Component Temperature __& [" o
% | W Wgp | W Weo | Wo [ MPy [MPey| MP [MPg, | MPy [Continuous | CW or CCW
[ oac | 20% | 508 | mix | 50% | 20% | 200 | 50% | wax | 504 | 208 | o spor. #
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
"
7 11 ¢g17¢" e 24 |72 | 21 |ea’ 27
L o ‘o -
2% 69175 |8 23172 | g0 |@al" 37

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
e J . w, ’1 NOZZLE WELD REFERENCE SYSTEM

: 1
] ‘1 0F ]
“h i +=

L~ v' }" - " \'{c:

. 5 B

L ; ;f Y, . '.‘} ¢ +

w,oww ¢ L L W
- A e

’ GENERAL £B ELECTRIC
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1.150

VESSEL UT CALIBRATION DATA SHEET Attachment #6

Calibration SheetNo. _ 20 Qo

Site LI MERICK UniT=-Z  Preoperational 0151,

Procedure No. gum -l &  Rev. _ A Calib. Block No. __ /oo -8 3¢ ~17
Date J/-/e-223 Couplant Goygeling Cal Std. Temp. 70"

Examiner B Hoeust ASNT Leve! Iz

Recorder B DIETRILK ASNT Level L

Equipment Data:  Instrument Model No. _Somnvie mu-X  Shoe No. SsI-/
Instrument Serial No. __ 0 Fa 1R E Cable No. C-x
Transducer Size & ¥ 20" Frequency _ 2l . = £ MMz
Transducer Serial No. Tof386 IW-2BeamAngle Lo  °

DAC Curve: Range 0-500 0-100) Other ™

Instrument Settings:

Start  Finish

Attenuation %
Sweep

Delay

Scanning Gain
Evaluating Gain
Filter Position
Rep Rate
Damping
Reject

| QFF

é db Change for 2 X
Initial Calibration Time Q ! ! (=]

Calibration Checks:

Last
Value Data Sheet

MAS  feeda Aol

GENERAL € ELECTRIC
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1.150
Attachment #6

Angle Beam Soresd @ 1% 48° R o1 80"
. e ©
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC |
w (ool w R w o] w (oo | w | w]S]wlt
"‘7 o »” ™ o » " "
o |12 1312710y |52 |32l¥0 ldel¥2l2) 4
‘I” " ' ”» - "J " J
Y9 29150 |2olsg|28lby (36172 9y P2 us 894 g
yar ot " . " " " ¢ .
26 |9¢lre (w2l vs|9¢ |28 | s 6€liagl 22
Amplitude Linearity Check Control Linearity
YOONFSH _S© _ WFSH 0% SH L % FsH QONESH -6db V@ _ (32-48)
% - YL - won _KRE - 80% - 1200 L% 116-24)
’ o% " 0 - R 0% ~ + 6o _FO_ (6296
%« 3L - 0%« L0 - 20% “12ab 22" (64-96)
6% -« 38
Equipment D
'u?mum O’::kn REMARKS
‘ R
Code Block T 7
Transducer Data g
Serial No I"M 7
loun1ln.2' Alill:
Size _'LLM‘ Freq . R85
Shoe No 3T~ £ CMMoNo._‘Elél_
Check Made By

"II' Reviewed by Level
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1.150
Attachment #6

Exam Sheet No. 2Q2[
. Cal. Sheet No. 2020

VESSEL EXAMINATION DATA SHEET

Site _Linsand et T ® Preoperational 0151, Oate _J- /0 - ¥3

Examiner _ 4 AMossa _ Level _¥E  Recorder & Qb Level I
Weld Seam 1D No. _L40-83€ =/7  Beam Angle 0" At 45° Al 60° _X
Procedure No. L &T - § Revision _ &,

Scan Sensitivity ___ 40 Eva'uation Sensitivity __ 39

Couplant _G/YC LA NE Component Temperature 7¢ 4

(Max) DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable

% w w W | W W MPy | MPg | MP [MPg, | MPy [Continuous | CW or CCW
MOAC g;&c :ﬁ Max D&Z 2 20% | 50% | Max 50%2 20 or spot, it

L
Lo (24 74
Reference System
REFLECTOR PARALLEL (P) REFLECTOK TRANSVERSE (T)
TOWELD ¢ TOWELD .
Ly | w, NOZZLE WELD REFERENCE SYSTEM

2oges o e

_———— —— —
AR I R S

. v, ty
. You o
® g1 ® 1
w . (T
r Ve ™ 4 .
Reviewed by LWeim Level

GENERAL §B ELECTRIC
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1.150
Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. o5y

B Precperational (1151,

Procedure No. sem-q/t 8" Rev. _Qd ___ Calib. Block No ___/go - £3¢-12
Date ;- 26-22 Couplant Gaycotama Col S10.Temp. _ £ 9° £ -39¢) of
l:m__m_w_____ ASNT Level Z

Recorder 5. DAcRabanT

ASNT Level L

Equipment Data:  Instrument Mode! No. Sanie  _MK-X Shoe No. s$sl-4
Instrument Serisl No. 1R¢603 Cable No. -l

Transducer Size . & "X 10"

Frequency 2 25 MKz

Transducer Serial No. JegR 228 W 2 Beam Angle £ o ¢

DAC Curve: Range 0-500 0-100 Other D

o A Start mm_
- Attenuation ‘A ‘/1_
Swee ) !-£7i:;
Sty VEFINEN
Scanning Gain €l 24
Evaluating Gain “ é8
e Filter Position | | .
Rep Hate
JA_..\H
. Reject
ni ' e EElabf]
3 -
0 ﬁﬁ.?v w, W, o N7 £ @owpter_2  x
Hole Depth | Gain | Max. | w | we | SOM
T [inches| ®1X | Amp. | Inch Inch FBM Initial Calibration Time _ /3" 0@
14 1ae] ™ M»lr /8 | son Calibration Cheeks: »
"” Pl ~ Time Value Data Sheet
— e kbl | 25 | son . .
| oo | S€ lsom |
":'Q vA 1% *" UA ﬂﬁ N/A |
Final Check MN

GENERAL B ELECTRIC
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Angle Beam Soresd @ 1X Pt X .
1osy
Traling Ray Leading Ray
Hole Deptt. 10% DAC 20% DAC 50% DAC 100% DAC $0% DAC 20% DAC 10% DAC |
w ool (S e o w [ w o w e w T8
‘I" " - ™ . » " o
ady 113 'y |27 (3 (/8 |38 20141 vy
‘m o » . o ’
% *{'I 13266 |34 168 ws 230y A | N
' ~
- %%%,CVVII'(J’M{'QJ'%%“A A |
Amplitude Linear ity Check Contro! Linearity
JOONFSH @ WFSH  SONFSH 25 wrsH BONF SH “sav L 2w
R S oN A (T <1200 42 (16-24)
N 1% ¢ LA o - o oon Ha wa-90
o8 ¢ S 0% ¢ Lo 20% 1200 Lo 6498
0N e
Data
For Linearity Checks RN
Code Block T J.” ;
Trarmsduce Date
SerwiNe . daflarl
Beam Argi - e
sire SLL8"  breg AAErnr
Shoe No SAE-2 Covie No Bl
Check Made By
A
Love!
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Attachment #6

Exam Sheet No. __ Joéo
. Cal. Sheet No. 89

VESSEL EXAMINATION DATA SHEET
Site _bumbick . nl-L @ Peoperstionsl D151 Date _4-26-£1
Examine _ M NENOANE. ... \evel I Recordeis pauadsresTlovel X
Weld Sean 10 No. _Uga 23642 BaamAnge0 4 a5 % e0° _X

Revision _ad
Evaluation Sensitivity er
Component Temparature __ & 9° o F

DAC |DAC | DAC | DAC DAC Tor b Anplicable

it

My [MPg | me (Mg | MR, [Continuous | CW or COW
20'2 50% | Max 8&‘.: ”‘JL" wot. "

o) Lr. 4
-+ g
28
Reternnce System
REFLECTOR PARALLEL (M) REFLECTOR TRANSVERSE (T)
TOWELD 1 TOWELD

NOZZLE WELD REFERENCE SYSTEM

T —r-.

GENERAL & FLECTRIC
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1.150

Attachment #6
VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet*o. SO D0

Site l- IMEPICK M Preoperational (J1.S.1.

Procedure No. L|M-UT-S Rev. __ 2  Calib.BlockNo. [0~ €¢- IN

Date ’l’ [7- 83  cCouplamt GLYCEPINE Cal. Std. Temp. T-299 & Y oF

Examiner __ 1. MOORE ASNT Level L

Recorder __ K. MAY ASNT Level __ L

Equipment Data:  Instrument ModeINo. ___ USL - 2 @ ShoeNo. __Ss&81-4y
Instrument Serial No. ___ 2 1] 0D 9 Cable No. -3
Transducer Size 08", L0 Frequency 2. LS MHz

Transducer Serial No. ; t:' 8 3 2 5 1IW-2 Beam Angle éQ i

DAC Curve: Range 0-50 0-100 OtherR

90 T Instrument Settings:
80 ‘\# Start  Fnish
70 \ Attenuation N/A N/A
X Sweep 908]%.08
- Delay ‘ 24 ﬂ x‘!
” : \ Scanning Gain ‘,D " LQ m
40 *K‘Jr-’ Evaluating Gain S‘! % ﬂ' Y
30 < Filter Position N/A N/A
| \\_ \ { ) i Rep Rate N/A ‘,.,/‘
:: s '\\\L 1 c Damping s £0[S.£p
x o — . Reject
o N =] | 0F¢ | 0FF |
e e 2 NG B B s
0

b |
¥ 3 Y o % ”_5J S (g____db Change for .2 X

Y1 Y. 2
[ e W [ son |
Hole Depth | =, x. } "W - !
"T". nohas | @1x r."""f ;'l:" nch - | roH Initial Catibraton Time _ | ) 3/
1/4 L’]SL 11X QD 3.»! Lg.-,,‘ SJZH_ Celibration Chacks: s
7 % ’ ¥, n hE S
/ / £ me alue D
Misar ™| 10192] s21s0H)
2% / -
Nown| g0 | 21124l T 1M 2,
Finel Chack A,

GENERAL 3 ELECTRIC
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1.150
Attachment #6
Angle Beam Spread € 1X  45° or 602X
3cee
Trailing Ray Lesding Ray
Hole Depth 10% DAC 20% DAC | 50% DAC 100% DAC 50% DAC | 20%DAC | 10%DAcC
w el w [T wlBel wi ol wllslwlorl widy
14T
.0 11212901 Y]3111L]3D 118141 Y Sl241$pi2g
127
S0 1291531311331 6.2135169]128172414.0172014.
34T / o) = :
Na Inalv/al val8015019.3(S.2]10.01S LIN/AIN/AINAINA
Amplitude Linearity Check Controi Linearity
w0osFsH _ S0 wxFsH  50%FSH _2.5 % FsH BONFSH —6ib _Y$D (32-48)
oon ~ N/A sox 20 80% —1200_21  (16-24)
80% * - 0%« LS 40% - + 6ab KD (62-96)
ox - N/A 2%« JD_ 20% +120b _¥ 0 (64-96)
g% - N/A
Equipment Data l REMARKS
For Linearity Checks
Code Block T 1, 0 - ICALIBRATED 200" SWEEP,

Transducer Data

SeriaiNo _ S ORI AS

T & NS "DEPTH o S % F.S. H.

Beamn Angle LO® CIS1” w e 2N Divsions,
St!tw' Freq ML
ShoeNo SSI-Y  cabieno L -3 |44 DIFFERENCE THRD CIAD
Check Made By |  INTERFAtE RETWEEN |
T. _MOORE YT v 4 T
W
Reviewed by Leve!
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Exam SheetNo. 3001 ) gFr a
. Cal. Sheet No. _300 0
VESSEL EXAMINATION DATA SHEET
Site CIMERICLK & Preoperational J1.S.!. Date __f/-/72- 83
Examiner ___ 7. MOORE Level _IT Recorder K. MAY Level I
Weld Seam ID No. N/A Beam Angle 0° _ 45° 60° x
Procedure No. _LIM - VT- S Revision N
Scan Sensitivity e0 dg Evaluation Sensitivity SY dB.
Couplant __GLYC¢ERINE Component Temperature 70°F
Liv. Piv. Div. Div, DV
/] oac | ok | 560 | M | 562 | 25k FooTT oo e oz | o [ | o
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC DAC | DAC | DAC TorP Applicable
YT Joj1oo (2bizo0 |3y |32 |v3]|rz]|relrplar]as
L0/ 100 (2.8 |3.1 12413942 |09 |16 ]|r1g |22 |2z
.'/;T n5|160 | S |06 |3 | eT(72]3) |3.3]|3.5]13.8]| ve
$8l1ee €5 |59 |3 ]|ev]e 31 lax|35]|28|ue
1T 10 o w02 |ax [iov|mm [valyelsalse [va
Shl/ec (N/A |24 199 |02 MA [nalye | sz |58 | va

REFLECTOR PARALLEL (P)

Reference System
REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
; -
. =
1
L 41
L A Weax
® o -
W, W W, i L oLt
*.
Reviewed by: W

Level

l _ NOZZLE WELD REFERENCE SYSTEM

GENERAL &3 ELECTRIC
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Attachment #6

Exam Sheet No. 3001 2 ¢efF 2
Cal. Sheet No. _3e00

VESSEL EXAMINATION DATA SHEET

Site LIMERICK

Examiner T. Moo BE

Weld Seam ID No. N,jA

Procedure No. _¢&/Mm - vT-

5

Scan Sensitivity LD

ds.

Couplant GLYLERIN

£

® Preoperational O 1.S.1.

Level _ZT Recorder

Date _//-/2-83

K _MAY Level T

Beam Angle 0° 45° 60° x
Revision -

Evaluation Sensitivity SY d&
Component Temperature 20°¢

WT

[ Riv. L2:v. Qid Riv. Div

L % Wy [ W | W w w Ww—ﬁéw Continuous | CW or CCW
DAC | 20% 50% Max | 6 20% | 20% | 50% | max | 50% | 20% | or spot, it
T/R (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC | TorP Applicable
Lol 100 | MA 1L 12128 NALINAILAH |7y |79 | VA

foftee | ~n/a )b ]t2.9]0.0 |ma | Ma (b2 |22 |25 | WA

Lol 20| wa | na1ae|amm (ama | walom 2 [ma | wa |03 Gverp(is? e
C3| 20| mm | maliz.g|sma | malma|wi |20 [ma [wa |22 cmerd(s0%9.0"

REFLECTOR PARALLEL (P)

Reference System

REFLECTOR TRANSVERSE (T)

TO WELD i TOWELD i
L i w, jl " NOZZLE WELD REFERENCE SYSTEM
4 1
i 1
L 1 1 ™
L I" Waax
. 2% M -_—
w, W W I L Lot
w.
Reviewed by: whm Level

GENERAL &3 ELECTRIC
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Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. _3 U/L

M& &k & Preoperational [J1.S.1.
hoadure No. &m- YT 8 Rev. Calib. Block No. _ /b B3IC 17
ate //- /- A3 Couplontw Cal. Std. Temp. _ﬁo (T 33?) oF

Examiner __~7. an‘f ASNT Level j
Recorder vf AMAY ASNT Level __ =%

Equipment Data:  Instrument Model No. __ [/ SL- 3 £ ShoeNo. _5_&_2. 4
Instrument Serial No. Z[[dﬂf CableNo. £ -3
Transducer Size 5 ‘ / Q Frequency Z 25 MH2
Transducer Serial No. ; 08325 1IW-2 Beam Angle éQ _°

DAC Curve: Range 0-50 0-100 Other®

Rep Rate

\
oAl (N e [5
T LT | ™ e

3 4 5

'_\ Instrument Settings:
S0 N
- N Start  Finish
- \\ Attenuation A M’A
Sweep ‘B’ é ¢
60 \\ Delay ‘ 3& “E
50 Scanning Gain ._‘_Z ‘ z
40 Evaluating Gain 5‘ 5‘
N \ Filter Position L’ KT
3K 13K |
SFL
oF

0 1 2 3 6 B 9 10

0 1 2 3 B 5 6 db Change for Z X
Hole Depth | Gain | Max. | "w” MP Sng
“T* |inches| € 1X | Amp. | Inch Inch FBH Initial Calibration Time _ ¥4

1/4 1.25 1X '{ LL._SAL Calibration Checks:

go
Last
12 1X i Time Value Data Sheet
) 50 |bo |35 |SDH o0%
M ig28 " 120 |pY | 52 | SDH | 1300 0% 309
atdﬁﬂ - J ts51170 |
Final Check: ____ “MonfE [300
AN

GENERAL @3 ELECTRIC
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Attachment #6

Angle Beam Spread € 1X 45" or 60°_X
‘II' .3¢:I45
Trailing Ray Leading Ray
Hole Depth 10%DAC | 20%DAC | 50%DAC | 100% DAC 50% DAC | 20%DAC | 10%DAC
w [l w R wlte] wi e[ wlte|w]s]w]te
1747
24 1212614 (29(1-6(34 [/ 81490 (72|42|23 4¥ |25
/27
NA INALS2|31(57(33|40 |35 "L}" 71141 [ na s
4T
wa lwalva nal81149 69 52 (89 53 nmg ng nvalng
Amplitude Linearity Check Contrul Linearity
100%FsH 80  %FSH  50%FSH _29 % FsH BO%F SH -6db 4L (32-48)
oo% ~ _NA awx * 20 80% ~1200 &0 (16-24)
‘ ‘ 8% 0 0%« 15 a0% - + 6ap B0 (6a_sg6)
0% -« _NA 20% M0 20% w1200 8/ 6a-96)
0% * . INVA
Equi D
Fm“& m o::'m REMARKS
Cate Block T 7.0° - CALIBRATED 20" METAL PATH.

Transducer Data.

Serial No _ID_M_
Bearm Angle _.6.00
Size .'.im‘ Freq Z_Z_M&
Shoe No Sé.I_SL Cable No..g_'_z_

Check Made By
“TAookE
. Reviewed by Leve!




1.150

chment #6
m.loAftZ

Exam SheetNo. 3p/9

Cal. Sheet No. 30/8

. VESSEL EXAMINATION DATA SHEET
SRQM @ Preoperational 0 1.S.l. Date jﬁ[iL
Examiner _"1.- Moo LE Level ZL Recorder K MAY  Level _Z
Weld Seam ID No. __A/A Beam Angle 0° 45° 60° _ X
Procedure No. Lum - (YT X Revision 2
Scan Sensitivity _‘_ZJB Evaluation Sensitivity _.EAJB
Couplant GL_KE LINE Component Temperature 75 d

[L % u Wey | Wy | We2 | Wy [ MPy [MPEil MP [MPEo | MP, [Continuous | CW or CCW
DAC | 2 50% | Max | 50% | 2 20% | 50% | Max | 50% | 20% | orspot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | CAC | DAC | DAC | DAC | TorP Applicable

kT S%JLFZLJL}_L.‘LLJL,L& 8 |20 22
9%, 27301339/ |44 (15(/6 |18 |22 ]2y

Y1 (3105 57163 l6b122 127134137 13.9| 4y 4y
3 EML‘L_&LJJ 72 |78|33|38 404245

%-r oloo% WA B3 (9.2 103\ nNAlwal5 /|5y 60| ng
/0% |wa |81 (B3 |68 nainalse |52 (5¢ na

Reference System
REFLLCTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD i TOWELD

ki . w,

NOZZLE WELD REFERENCE SYSTEM

R, R; Ry Rq Ry

PR LA AR B B A
(R Ry B oo 8 S s

PRI PORE N ETR T R T i P

L . w, :
L : Waax E
L 3 Y .
W, W W, £ 5%
&5 v
Reviewed by: W’ﬂ Level

GENERAL &3 ELECTRIC
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Pg 2 l&p&hment #6

Exam Sheet No. _30/9
Cal. SheetNo. __3o/8

VESSEL EXAMINATION DATA SHEET

Site AIMA’ R Preoperational 0 1.S.1  Date _MS__

Examiner _~ 7. MooRL Level _ZZ Recorder £ MAY _ Level I

Weld Seam ID No. __AVA Beam Angle 0° 45° 60° __X

Procedure No. _&im- U7 S Revision 2

Scan Sensitivity ‘Zd‘ Evaluation Sensitivity _5&43

Couplant _GLYCERI/NE Component Temperature 7.5 i
/] ok T o e T 2 o | e [ 2 2 [ [
R| (Max) | DAC | DAC | DAC | DAC | DAC {DAC | DAC | paC | DAC | DAC TorP Applica®-le
ol/orh| NA |17 |R3 127 [ NAnA [1.0]2¢ (74 [na

[25)00% | na |12 |rR 1 126 | na | wa |20 [7Y 196 | VA

44 12% [2.3 22 b Qf‘ 2.60

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
Lo Jl 7w jl NOZZLE WELD REFERENCE SYSTEM
i .
. ] ——11 A —soe
L “"} . & b M- l=—WELD §
w )

Reviewed by: M Level

GENERAL &B ELECTRIC
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Attachment #6

Calibration Sheet No __éo 14

Site __LimgRICK 70Ty D 4 B‘rcoperltéonal 0us.e.
Procedure No. LIM-yl-& Rev. 2 Calib. Block No. - -17
Date j)-3-23 Couplantw Cal. Std. Temp. 7€ ‘ F
Examiner B Housg ASNT Level 5 )
Recorder S. DAiGREPoNT ASNT Leve! . -
Equipment Data:  Instrumenc Model No. __So anie  MX-J ShoeNo. __SsSfL -/
Instrument SerialNo. __ A PRI E Cable No. C-2
Transducer Size . { 'xJ.pd Frequency _ 2 2.4 MH2z

Transducer Serial No. ,Zb £3aé 1IW-2 Beam Angle ‘ ] -

DAC Curve: Range 0-50 0-100 OthevB/

90 Instrument Settings:
80 \\ Start  Finish
70 ﬁ\ Attenuation ~a | Mb
\&\ s— 0320 22
3 Delay r L AR L4
50 Scanning Gain o | s
40 \K\ g — Efuluatin? Fiain 3¢ | 34 |
30 ‘* Filter Position s | w
20 \\l Rep Rate ax | 2k
10 B . S D.Tpmq frus s
i 2FfF |0FF
0
0 1 W2 3 "4 5K 6 8 9 10
0 L ‘ 3 4 5 ﬁ db Change for __ & X
Hole Deoth | Gain | Max. | “w< | wp | SO
T |inches| ® 1% | Amp. | Inch Inch FBH Initial Calibration Time __ /400
u . »
" / 7; X | oo%! 3.2 1.7 SON Calibration Checks:
" . L.St
2 13| ™ 20263 | 2. |son IT";;( ;hluc Data Sheet
00 _AolS
~
o leag| X s 9r | Sy | sSOM
2% AN ~
Notch 74 x| /v /4 it
Final Check:

GENERAL B ELECTRIC
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1.150

Attachment #6

Angle Beam Spread @ 1X

as° Y4 o 60°_—

2¢ | L/
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC
D ) [} D Dor ) Dor
wo (S w [0 W me] W [we | ™ Jw|W we | W | we
1/47
aydyii2leslrzz2lan!zy|re |32 |¥e |2.0|¥2 |2/ Y5122
1/27
49 | 29| 50|20 |s8|33|¢Y |26 |29 |Yv]82 |45 zara
et -
nslvelre | v2 |8 |(¥2[%6 |5 |21 (eS| 1Y b¥|726 (02 |
Amplitude Linearity Check Control Linearity
100%FSH S0 %FSH 50%FSH 25 % FSH 80%F SH —6db _1°  (32-48)
oox ¥ a% © _20 80% 1200 L8 (16-24)
80% » 0%+ 18 &% + 6av L0 (64-96)
20% Is” 20% * /0 20% +12db 7”, (64-96)
80% 2O
Equipment Data REMARKS
For Linearity Checks
Code Block T 2" ¥
Transducer Data:
Serial No TQXA a6l
Beam Angle ('0
L " U/
S-nz_‘_'_';f_ Freq S8 ’”?
ShoeNo S5/- /7 cCavleNo L=%
Check Made By
Reviewed by Level
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Shest / of3 Attachment #6

Exam Sheet No. 2075
Cal. Sheet No. 204
VESSEL EXAMINATION DATA SHEET
Site LIMERICK UNIT @ Preoperational J1.S.1. Date _1l - 3-83
Examiner 8 . Houss Level T  Recorder S DAIGREPONTY [evel L
Weld Seam ID No. h Beam Angle 0° 45° 60° 3
Procedure No. __LIM-uT % _ Revision 2
Scan Sensitivity 40 <8 Evaluation Sensitivity 34 a8
Couplant GLYCERINE Component Temperature 8 vl
A % w Wer | W Wg w MP MPg MP |MP MP, | Continuous | CW or CCW
{ pac | 20k | 50% | max | 565 | 20% | 20% | 0% | maue | 5052 | 202 | o spot, it
R| (Max) | DAC | DAC | pAC | DAC | DAC |DAC | DAC | pac |DAC [ DAC | TorP Applicable
%14 07| 29 34" a2'| 1.8 19 23
27| 50%| 29" 33 41" 17 19 23
%7|20] 157 | 56" | 60" [ 64" 10| 70" |33 |35 [ 37 |40 | a3
10| 152 %7° |60 |65 |70 (19 (33 |36 (38 |40 | 45
¥(e7] 5% 8¢’ |90 (94 (997108 52 [ 55| 56 | 57 | o
18| 15% [ 877 (03" (9.0 | 101" [10.87 83 [ 56 [ 57 [ 59 | G
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD i TOWELD ¢
L, | w, jl NOZZLE WELD REFERENCE SYSTEM
1 .
| o
L \ :1.' " :]'
‘ o S8
. ﬁ{ﬁ Y vy ﬁ?ﬁ
w, W W £ & 8 P
t Ve % ., L,
Reviewed by: W Leve!l

GENERAL &3 ELECTRIC
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1.150

abois 2.3 Attachment #6

Exam Sheet No.
Cal. Sheet No.

2e/5
20/4

VESSEL EXAMINATION DATA SHEET

Site ___LIMERICK unir o @ Preoperational D 1.S.|. Date _ ('-8-83

Examiner 8. HOUSE Level _II  Recorder $DAGREPONT Level 1

Weld Seam ID No. Beam Angle 0° 45° 60° x

Procedure No. LiM-UT & Revision 2

Scan Sensitivity 40 48 Evaluation Sensitivity 34 48

Couplant GLYCERINE Component Temperature ) °F

L 1 % [ Wy [Wey [ W [ Wea [ Wy [me, TMPE ] MP [MPe, [ MP, [Continuous | CW or cow

| Max) | DAC | DAC | DAC | DAC | 0AC | BAE | DAC | orae | oac | 5AC | T2 | appieasie
IT[1.o]95% | 1247|130 | 13.3'| 1397 159'| 5.2 [ 55 |86 | 57 | 1

23[90% [ 121" 125" [ 1307 138" [ eS| 13 |15 (18 [ 81 [

REFLECTOR PARALLEL (P)
TOWELD

Reference System
REFLECTOR TRANSVERSE (T)

% TOWELD T

. EE ) BE

3 || 4 | 34

i i

L i o ||

L s Weax = L ‘..{4

t . —t—11

w, W W, “;1 | L oLt ’;:!:
Reviewed by W)

NOZZLE WELD REFERENCE SYSTEM

Level

GENERAL &3 ELECTRIC
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Attachment #6
sheet 373
Exam Sheet No. 2075

Cal. Sheet No. 2014

VESSEL EXAMINATION DATA SHEET

Site _‘MALA’ ® Preoperational 0 1.S.1. Date _//-3  §3
Examiner _£ Aowse Level _ZL _ Recorder S. Os stemeflevel _I
Weld Seam IDNo. _/40 -3¢ - /2  BeamAngleQ° g/4 45° b 60° __X
Procedure No. _ A - U7 -S Revision A
Scan Sensitivity Y0 o Evaluation Sensitivity 344

RH
Couplant __(G /Y CERINE Component Temperature e GCE°F

DAC Max 20% | 50% | Max | 50% | 20% or spot, if

LA % [ Wy | Wey | We | Wez | Wo [ My [MPe [ mp [MPe, | MP, [Continuous | cw or Cow |
1 20k | 563 | e | 352 | ek 2
R| (Max) | DAC | DAC | DAC | DAC | DAC [DAC | DAC | pAC | DAC | DAC | TorP | Applicable

LY il 71 shott \ak £

Fj_ | /07 Y22 74 Aowg |

Reference System
REFLECTOR FARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD 3
Lo 'r w, } - NOZZLE WELD REFERENCE SYSTEM
. 24 Vi
£x A
e % %
2 3%
£ %
L 4y " T~
L :'A" 4 " 1 1 'T::
al A I
'. 'm ‘| yw}. L E & L
Reviewed by: [W24d| Leve!

GENERAL &3 ELECTRIC



53 of 82

1.150

Attachment #6
VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. /0T

’
Site [‘MCK_ML_ W{rcopemional Ous..

Procedure No. LA UT-5 Rev. REY 2 Calib. Biock No. LEQ-53C- /7

Date //-/-83 Couplant GLYCERTAE Cal. Std. Temp. D, ° of

Examiner _AM ASNT Leve! y/A

Recorder _L_CQME_E_ ASNT Level il

Equipment Data:  Instrument ModeINo. _SONJC MNL ~ ShoeNo.___ SSI.3
Instrument Serial No. _ O BRI E Cable No. cC-I
Transducer Size 5X.0" Frequency 2.2.5_'““2

Transducer Serial No. l (2832 8 11W-2 Bearn Angle &/ 5

DAC Curve: Range 0-58/0- 100 OtherO

00| @ | Instrument Settings:
Start  Finish
80 *g
”» - Ty Attenuation aﬂ 4@
N Sweep 01350
- x Delay 297 1 99
50 Scanning Gain S:Zdﬁ SZdb
40 S*\'\X Evaluating Gain raub I’”’
30 \& Filter Position > M
T Rep Rate . H
20 P‘.\:{~~ k\ Damping 4 ¥
0 ,
0 1 2 3 < 5 6 7 8 g 10
0 1 2 3 < 5 6 db Change for & X
Hole Depth | Gain | Max. «| wmp | SOM
T | Inches g.lx rr'hp. l.nwch inch ‘:rH Initial Calibration Time l l ‘ 2 ‘ 2
1/4 .87 1X ?07 I.OH gQ SDH Calibration Checks:
Last
” ‘75“ 1% 7570 19 |y 0 lspu Time Value Da:a Sheet
o ' 200 10%
" X Y0%2.9" b0 |sny | 1330 100% 010
|35 | ™ 180%|3.7 8y | ®

Final Check: /330

W

GENERAL &3 ELECTRIC
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i.1580
~Attachment #6
Angle Beam Spread € 1X  45°. \/ or 60°.
|cc?
Trailing Ray Leading Ray

Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC
Dor Dor Dor Dor Dor Dor — 1 Dor
W we | W [ we | W lwe | ¥ MP W lwp | W lwe | W[ w

1/47

e LY L L8 kel 0 1427 120 1127124 113712,

127 " 2 /

A i 157136 49130 119”140 32" Y 05 44 s Vi

34T " ;
b lwblazis4las|5.61a0" 60134 16.3130 (0 wh 145 |

Amplitude Linearity Check Control Linearity

woxes _ B0 wrsu  soxesH 29 % FsH B0%FSH —6db 40 (32-48)

20% _iﬁ_ » 40% _Z_Q - 80% “ —12db_20_ (16-24)

80% b e 0%+ Lb - a0% - + 6ab 20 (64-96)

0% -« _3b 2% AL - 20% +2db B (64-96)

eo% ~ 30
Equipmombou REMARKS

For Linearity Checks

4 S
Code Block T if :
Transducer Data. (4}:147

Serial No __IQ%E.&L_
Beam Angle _ﬂ

Size .5.”)!.&0" Freq w

Shoe No Cable No

Check Made By
M

Reviewed by: Leve!
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1.150
SHT: 10F 3 Attachment #6
Exam Sheet No. /2/ 0O
Cal. Sheet No. _ /029

VESSEL EXAMINATION DATA SHEET
Site M__MZ.L O Preoperational 0 1.S.1. Date j/'/'&?
Examiner _A1. Hﬂﬂgt X Leve! ﬂ Recorder T COM/ELR Level Z

Weld Seam 1D No. Bearn Angle 0° a5° vV~ _ 60°

Procedure No. L[ﬁ [2 1 - 5 Revision &V, 2
Scan Sensitivity 370’ 6 Evaluation Sensitivity 3 Hg:
Couplant GLYCERINE Component Temperature @ °F

IL % | W Wgqy | Wy | WE2 | Wo [ MPy | MPgq| MP [MPgo | MPy [Contiruous | CW or CCW

DAC | 2 50% | Max | 50% | 20% | 20% | 50% | Max | 50% | 20% or sgot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | DAC | DAC | DAC To P Applicable
" "
1/"11.3 £4184|

L8 169]
307131 136 44" |45"10.6 (26 |%.3194 9.4
8.1"[%0" .2

Reference System
REFLECTOR PARALLEL (P} REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
L ]l w, il , NOZZLE WELD REFERENCE SYSTEM
£ 9
A 1
S K "."{ZI';
g — 4 ] :. w, ;3‘1
A ow o
. 5 B _*.‘{-.
w,o W, W L L L W
- e L
Reviewed by: wen Level

GENERAL £3 ELECTRIC
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1.150
Attachment #6

SHT. A 0F
Exam Sheet No. /2 /D

Cal. Sheet No. 2209
VESSEL EXAMINATION DATA SHEET

Site L[M ch T Z #@Preoperational O 1.S.I. Date _/f-1-83
Examiner _M, &lﬂﬁ& Leveljg'_ Recorder 2T COMNER Level _Z.

Weld Seam ID No. __ Beam Angle 0° 45° &/ 60°
Procedure No _éo:}f UT -5 Revision ___&Z_?\
Scan Sensitivity 37 db Evaluation Sensitivity 3[db

Couplant éL YCERL NE Component Temperature P db o -

MPy IMPgql MP |MPpo | MPy |Continuous | CW or CCW
20% | 50% | Max | 50% | 20% or spot, if
DAC | DAC | DAC | DAC | DAC TorP Applicable

ﬁg.ﬁ 40 43
.1 4.0 ¥

50159 4014346

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD i TOWELD ¢
L. i : w, } NOZZLE WELD REFERENCE SYSTEM

:,-'l 1 ;.‘)'_4'_{

1 b

. 3] - S

- 5 o8

. y} Y — 1!

L L L i

W, W W - ¥
Reviewed by: WM Leve!
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Weld Seam ID No.

57 of 82
1.150
Attachment #6

SHr 30F 3
Exam Sheet No. /0/0
Cal. SheetNo. __ /0209

VESSEL EXAMINATION DATA SHEET

Sitolm__m_ wPreoperational 01.5.1. Date /-4 -F3
Examiner __ A m&tx Level ZZ Recorder T~ (CONMER Level Z

Beam Angle 0° 45° _)/ 60°

Procedure No. LM U7- 5
376

Scan Sensitivity

Couplant ____ GLYCERINE

Revisior & Z 2

Evaluation Sensitivity 3/ db

b/ ° of

Component Temperature

L % w
DAC | 2
R| (Max)

DAC

CAC

Max
DAC

w MPy | MPEq| MP [MPg, | MPy | Continuous | CW or CCW
2 20% | 50% | Max | 50% | 20% | or spot, if
DAC |DAC | DAC | DAC | DAC | DAC TorP Applicable

o) 4 3
wie) %3
6.0 6.3 66
04346

REFLECTOR PARALLEL (P)

Reference System

REFLECTOR TRANSVERSE (T}

TO WELD ¢

w, } 4 NOZZLE WELD REFERENCE SYSTEM
4]
4
1
| 5
w, e
Wax {
O S &
Le

Level

TOWE!LD ¢
. i
1
3
it
L 44
L IJ
v &
v, w, LA
'.
Reviewed by: W

GENERAL 3 ELECTRIC
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1.150
Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. _ 2 00 (;

Site Limenck U.' I BfPreoperational [11.5.1.
Procedure No. Lim 47 S  Rev. _2 Calib. Block No. _/40 - ¥3C- /2
Date 3/ p.¥ &3 Couplant Grces.ve Cal. Std. Temp. 40° oF
Examiner _f Hosuse ASNT Level __TT
Recorder T Lommwen ASNT Level __ L
Equipment Data:  Instrument Model No. XK' 3 (4S54 -3 & ShoeNo. _S5T - 9
Instrument Serial No. _ A/ [ 00? Cable No.
Transducer Size __, § ”; 10" Frequency 2 25 MH2z
Transducer Serial No. T0§32¢ HW-2 Beam Angle ¥ S »

Thagmenerar T.3¥7

DAC Curve: Range 0-50 o-aoe( Other O

90 e 4 Instrument Settings:

i Start  Finish

» ‘\ Attenuation /A ,\/ 4{

Sweep (g 249

60 Delay 341634

50 = . Scanning Gain Cofr] 3¢Ab

40 \'\‘ : \ Evaluating Gain 0ds| 304

2 Filter Position /J’ /4/,

i - Rep Rate 3Kk |3k

Damping w1

w Rojost 0Pl | o/

| 0, |
0 1 2 3 4 5 6 7 8 ) 10
0 i 2 3 4 5 é db Change or __&_ X

Hole Depth | Gain ] Max. | ‘W~ MP sng £ i . :

T [inches| ®1X | Amp. | iInch Inch FBH Initial Calibration Time /o 00

1/4 ". X 901 M' Zo' ‘i—pd Calibration Checks:

- Last

12 /7l X ¢ oz l- - . q 0' SoW Time Value Data Sheet

Mgt X las7lag | 40" | sov
2% . » » N/A
Nowen|3.5° | "™ 907 137" | ¢4 | 1430  _s00Z 2002
Final Check: _@

GENERAL &3 ELECTRIC
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1.150
Attachment #6

Angle Beam Spread ® 1X  45°_X_ or 60°
COCE
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 10% DAC
r r r Dor
w o w (oo w oo w [ | w e|w[]wli
1/47 ) * i - * E h
w /56 /8 | .8/ 9 /0 |20 | /2 |22]/3 |23 )y |28
/27 s & ' . al . - 4'
9 135 e l37 1272130129 |90 |22 | 95124797 25 | 7§
JI‘T # - P ” . v < - "
23" L5y L2565 297 |s¢ |35 |40 3.7 |¢y v,
Amplitude Linearity Check Control Linearity
100%FSH S0 % FSH soxFsH LS % FsH BO%FSH —6db Y0 (32-48)
0% ax - RO 80% -12db 20 (16-24)
oox ~ 30% ¢ — 40% + 6ab JO_ 6a-96)
0% ¢ 2% « L0 20% #1200 26 (64-96)
60% © w30
Equioment Data
For Linearity Checks REMARKS
Code Block T 3.5~ . W Pemsmasmenr dakesd Fam  coatis [ of Kb
Transducer Data. L reminaonst Sakew Lo ciwe o/ bl 4
Serial No _10832(’
Beam Angle 45°
Size M Freq AA5/1h2
ShoeNo..SLI_ﬁ_ CobleNo.g'_&_. ufm
Check Made a;7
Reviewed by Leve!
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1.150

SHT /0%04/ Attachment #6

Exam Sheet No. 2007
Cal. SheetNo. __ 2006

VESSEL EXAMINATION DATA SHEET

Site _Limeprck Lyt I @Preoperational 01.S.|. Date _J/ 0¢7 §3
Examiner R Kesse

Level ZL Recorder J Comw % Level _T

Weld Seam ID No. _A/ A Beam Angle 0° 45° X 60°
Procedure No. Lisn WUT- & Revision _&
Scan Sensitivity ___ 36 £4 Evaluation Sensitivity _ 30 of
Couplant _(f /ycenine Component Temperature L0 £ o 2
7"4:4....1“ 7T-3%7
Cal 35 T #wvo o sioct
LA % [ W, [Weq [ W | Wea| Wo [Py [MPE1] MP |MPeo | MP, [Continuous | CW or COW
I/  onc | 2ok | 560 [ im | 562 | 205 [ ['ock| e, e | 50k [Coromme ™%
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | DAC | DAC | DAC TorP Applicable
Yot lus! 502, 8" 20° 12 |20 2./ 4
Sonl.% Lo 2" 120 24
g /B L AVES Le" 21 (3.9 4.0 4“5
$ (5% |)72* s 2 |39 Yo 45
:yr“-»-mz 22°)2.5" 124" |3/ 39" |s¢" 167 1 ¢o)es |y
M 23" 12" 127" 131" 33 185¢° 1 8S¢" 1¢o ey 1¢2

REFLECTOR PARALLEL (P)

TOWELD

¢
1

Lo

TR T
-~ * -

[ AL )

ST LT PR WY

.
’

¢
1 Waax

Reference System

REFLECTOR TRANSVERSE (T)

TOWELD

NOZZLE WELD REFERENCE SYSTEM

Ry RaRy Ry Ry

BN O M
WA R

O O

LA
.5 N

C—
A

§ -

AL L

sk

-
"~ 1
I

Level

GENERAL &3 ELECTRIC
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1.150
Attachment #6

ST 2 74
Exam Sheet No. _2 007
. Cal. SheetNo. __2006
VESSEL EXAMINATION DATA SHEET
Site_ L rmeach Hut T @Preoperational OI.S.). Date 3/ Qer §3
Examiner _f Aowse Level ZZ~  Recorder J. Gowwsa _ Level _T
Weld Seam 1D No. _A/4 Beam Angle 0° a5° _/ __ 60°
Procedure No. L/n &7 -5 Revision _Z
Scan Sensitivity 3¢ o4 Evaluation Sensitivity __ 30 cfé
Couplant _G L ycen WeE Component Temperature /A) el

L % rok WEr | Wey | We2 | Wo [ MPy [MPEy| MP [MPE, [ MP, [Continuous | CW or CCW

DAC 50% | Max | 50% | 20% | 20% | 50% | Max | 50% | 20% | or spot, if

R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
%r lol s2] 9" Lo 127120 2./ 24
prlsoz] .8 10" L2118 2./ 2.3
.}’T 10'\ 2% L2° A2’ 22°139 &./ o>
. 52(27° 20° 2.3 |39 4/ Y
Y7l eoZ|zy 22 12¢" |3/7\33°| €7 o ¢/ 1¢s ¢ ?

grm__a.v‘ 22" 297132" 125" 157 159 16/ |65 1(o i

Reference System
REFLECTOR P2 RALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD %
Lo - i ‘ w, } NOZZLE WELD REFERENCE SYSTEM

£l 1
B f
L 3 -'1".\- - ":'. )
L I Wuax I
® | S
'. 'm '\ " L £ L ‘!.

Reviewed by: w Level

GENERAL £3 ELECTRIC
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1.150
Attachment #6

SHT 3o 7 4
Exam Sheet No. 200%
. Cal. Sheet No. 20064
VESSEL EXAMINATION DATA SHEET
Site _Limsanh lut T @ Preoperational 0 1.S.!. Date _3/ Qcr 83
Examiner _ A Aow:x Level _ZZ  Recorder J Lowwex  Level _IL
Weld Seam 1D No. _AA Beam Angle 0° 45° X 60°
Procedure No. L.m 47 - 5 Revision =
Scan Sensitivity 3¢ o6 Evaluation Sensitivity __J9 #%
Couplant _ GV cE L0/ & Component Temperature O o
7 i
L % w Wgy | W Wgo | Wy [ MPy |MPgq| MP [MPg5 | MPy |Continuous | CW or CCW
{ pac | 20% | 50% | max | 50% | 20% | 20% | 50% | max | 50% | 202 | or spot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
LT 49'1¢a’ t/ | v/ | &/
/00 e . - o - .
L mex|7 2.0°13)° 134" 95 9y 23195 #0192 |97 | Shoet Motk
A& 1 v/’ %2° g/ | 5/ | %1
‘z.o/ A Fv | ¥y | g9
/.m'fﬂ. N30 032137 45 48| 2¢ 127 |59 | 93|96 | Lows Mids |
A2 3.2 |13/ TARZAR G
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD i TOWELD -
L, i W, j' NOZZLE WELD REFERENCE SYSTEM
ax B8
L 4 " 5
. % B S8
Reviewed by: uwhbm Leve!

GENERAL £3 ELECTRIC
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1.150
Attachment #6

SHT 4 of4
Exam Sheet No. 2007
. Cal. Sheet No. ___ 2004
VESSEL EXAMINATION DATA SHEET
Site Lowgsick wat T @Preoperational 0 1.S.I. Date I/ 0/ §3
Examiner _/#_Alenss Level _ZZ Recorder J. Gramee __ Level _L
Weld Seam 1D No. _A/ 4 Beam Angle 0° 45° v 60°
Procedure No. _Lsae L7 -5 Revision 2
Scan Sensitivity 3¢ o4 Evaiuation Sensitivity SO0 L6
Couplant __£/y Cer»t Component Temperature __ & OF
jZ oac | 20k | 564 | w | 362 | 20 |50 |"5ck| e |'5052 | 208 [orapor | %"
R”(Mlx) DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
L/ ¢.21¢4 v2|§2(%2
L RSN 257137 1327 4|49 23 | 257 72123 ] 25| 54
PR § ¥/ |%0" g2/¢2|g2
@ :
A/ Lol vyl ey ey
L 8|"™ 1301320136 |45 401725177 94193 |9¢ | Lowe tpet
a2 333/ gy lev |99

REFLECTOR PARALLEL (P)

TO WELD ¢
|
ks _
'|[ f‘1
l
A
12
L X .'1@
- 17
L x
w, W W, &
"
Reviewed by:

Reference System
REFLECTOR TRANSVERSE (T)

TOWELD ¢
TE

BE

R

1

" 533
¥ —t—i- ]
L L L ';'t'.!.-'.

ke

wbm

NOZZLE WELD REFERENCE SYSTEM

Leve!

GENERAL &3 ELECTRIC
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1.150

VESSEL UT CAL!BRATION DATA SHEET Attachment #6

Calibration Sheet No. /()5S

Site ML_LMLL U‘uopemaonal 0us..
Procedure No. LuM UT-5 _ Rev. KEW 2 Calib. Block No. 280 -8%3¢c-10

Date M-m_ Couplant (L YCEPIVE Cal. Std. Temp. oF
Examiner Mﬂﬂf!’ yd ASNT Level __E
Recorder T~ COMNER ASNT Level _Z_
Equipment Data:  Instrument Mode! No. _ﬂlc ShoeNo. _SST -3
Instrument Serial No. 00890 Cable No. __ C .L
Transducer Size .51_[.0” Frequency 2 a5 MHz
Transducer Serial No. J Qﬂ 32 g HIW-2 Beam Angle ‘/2 ®
DAC Curve: Range O-SW/O- 100 OtherD
N Instrument Settings:
90 ‘\
80 Start  Finish

= \*\ Attenuation m
Sweep

60 1\ Delay A

50 H\ Scanning Gain m-

a0 Evaluating Gain | y’#
20 ! Filter Position L. [/’-
Rep Rate 3,{ A/
20 .
— #_._ o Damping g 3
10 Reject
'_Qo " 2 3 4 & 6 7 8 9 10 &
0 1 2 3 G 5 é db Change for X
Hole Depth | Ggin | Max. | “w” | wp sgu
T [inches] @1X | Amp. | inch | inch | gy Initial Calibration Time /QOQ
1/4 X b7, Q” _S.DH_ Calibration Checks:
Last
1 1X " ;
r L/-"f' Zf_& /.9 .l.l O |spu Time Value Data Sheet

1200 [00% [004

3/4 . '}1! 0 'qll 6-0&
'2“0‘& 54 1 80%3.7“ 'q N/A

Final Check: JJ_QQ bf”\

GENERAL &3 ELECTRIC
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1.150
Attachment #6

Angle Beam Spread © 1X  45°. or 60°
S
. 1co s
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC | 50% DAC 100% DAC 50% DAC | 20%DAC | 10%DAC
w (e w [ w e w e[ wltw|w]e]w]i
1471
127
34T
J
Amplitude Linearity Check Comroi Linearity
0oxFsH _ B0 %xFsH  S0%FSH 5 % FsH BONESH —eas ¥ (32-48)
oo~ 45 - wx " K0 - 80% * 1200 1% (16-24)
go% ~ 9O . % ¢ A8 - 0% + 6ob L 164-96)
‘ %+ 32 - %+ L0 - 20% w2e0 28 (64-96)
80% © 3d
Equipment Data
Bor L Chagss REMARKS
i .
Code Block T ___.3..5..__.
- W- MERSUREMENT TRHEN FROM & OF Holes
Serial No _1'01&1'
goom Angie 8.7 L - MERSOREMENT TAKEN FoM SwE OF BlockK
Y /
Size M Freq 2.5 MK THERMOMETER - 7-387
shoeNo SSL-3 caveno Cole
Check Made By Wy
_AH

. Reviewed by: Leve!
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1.150
Attachment #6
Exam Sheet No. __ 2006
Cal. SheetNo. ___ JOQ0OS
‘ VESSEL EXAMINATION DATA SHEET
Site M_ & Preoperational 01 1.5.1. Date J0.27-83
Examiner _M, MENDRYX Level ZZ Recorder J” CONNER Level _T
Weld Seam 1D No. Beam Angle 0° 45° o/ 60°
Procedure No. L/IM UT-5 Revision _ KEV. &
Scan Sensitivity _.sa_db Evaluation Sensitivity f? db
Couplant _GAICIRIM Component Temperature éﬂ v oF
{L % v& WEY | Wen | WE2 | Wo [ MPy [MPey| MP [MPg, | MP, [Continuous | CW or COW
DAC | 2 Max 2 20% | 50% | Max | 50% | 20% | or spot it
b/' (Max) | DAC | DAC | DAC | DAC | DAC [DAC | DAC | pac | DAC | DAC TorP Applicable
- At ST e W26 DB |8y 194 19.6 | LoNG |NOTcH
—L.a k " ,8 b
s -._Friﬂ,bﬂu 1 £a.
+ . 47105 105 e 82193 194 | SHORT |NOTEH
b , Wl 42 8.2
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TOWELD ¢ TOWELD ¢
Ly i w, } NOZZLE WelLD REFERENCE SYSTEM
" | & i R, Ry Ry Ry Ry .
i 5¢
} 1
- i, 1
. 3 v o
- w £ & & W~
. r Ve . "
Reviewed by [ad Level

’ GENERAL §B ELECTRIC
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1.150
Attachment #6

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. ag ‘é

Site _LImERICK  wniT I U‘nootmiomi DS, ‘
Procedure No. &1m T 8" Rev. _ o2 Calib. Block No. __J&o ~B 3¢ ~17 N

Dste _y-g- 23 Couplant G4 Y'CERIAIE  Cal Std. Temp. 70 (T 390) O©F ‘
Examiner B Nows& __ ASNT Level __JT
Recorder S DAGREMARNT ASNT Level L

Equipment Data:  Instrument Model No. _Sonie  mK-L  ShoeNo _ SsT-|
Instrument Serial No. Qi.u_ll____ CableNo. ____C =g
Transducer Size X 3 ‘ l,g Frequency _ 2 28 MMz

Transducer Serial No. aglaa.ﬁ HW-2 Beam Angle __ 6 © e

DAC Curve: Range 0-500 0-100 Other D

90 =1 Instrument Settings:
. Start  Finish
:o 4\"3“ Attenuation Ma | N/A
oo 1240l 24
L * Oetay 1.92] 292,
50 \ L Scanning Gain | g o | y 2
a0 | Evaluating Gain | 2 52
» %__. Filter Position | o, |
Rep Rate 2K 14
20 g Damping AP
" a OFF | g FF )
L Jf ) S LEEE

0 ) 2 3 a 5 € wowmpte_ R x

Hole Depth | cain | Max. W MP 32'“
“T* [inches| ®1X | Amp. | Ineh | Inch | ggyy Initial Calibration Time __ ) @ o4
22" 2.0 |son Calibration Checks:
Last
-
2¢ | ¢y lsow | Time Value Data Sheet
- ANE . oot _R017
M‘ —-‘LJ—‘M—-
i"' ' v N/A

GENERAL @3 ELECTRIC




1.150
Attachment #6

Angle Beam Spreac 8 130 45° o N el

216
Teailing Ka Leading Ray
Hole Depth | 10% DAC 20% VAC 50% DAC 100% DAC S04 DAC 20% DAC 10% DAC
“w | Dor r D Dor “TO r Dor
w e W v;--‘r' wWige | W [ e | W [we | W 0 % Ww
147 2 - p - = »” -
U /.é /..?_ ' ?21/91 /81172 [RolR2IR312S8 28 2¢ a.9
‘,2’ o’ .r’ ” " »” ” 2
A7 13y |a9135\2/137(39 |y |y, |9C|¥2 |99 ¥3 4
Jar PL “ ‘1 " ot é " —
132 !so0l30ls/ (¥ sals’ [fplsg 16€(62|722(C5|27¢
Amplitiide Linearity Check Control Linearity
100%FSH __ SO WFSH  S0%FSH a2 % FSH SONESH - 26 ci-w
00% © Y& W% _K0 80% * 1206 L8 116-24)
gos 0 _ 30% « 1S 40% + 6ap Z6 (64-96)
% 35 0% © L@ 20% 1200 9% (64-96)
6% © 3O !
Equipment Data
For Linearity Thecks REMARKS
Code Block T 2y S
Transducer Data
Serial Ne _M:‘_g_o
©
Beam Ang): -__él_-.,__. £
Size aZLM' Freq ii.&."!’.‘
Shoe No £8T-2  CableNo_ £
Check Made By
W7 |
Reviewed by: ~ Level
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1.150
Attachment #6

Exam SheetNo. 20/7 Pace [.fz,
Cal. Sheet No. __20/(

VESSEL EXAMINATION DATA SHEET

Site _Limenich Ut  ®™Preoperational D 1.S.I. Date _/I-8-%3
Examiner ___ K Mouse Level _ZE _ Recorder § Oarongperd Level T
Weld Seam ID No. __/¢0 - $3C~ /7 Beam Angle 0° A//a  45° w/a _ 60° _X
Procedure No. _ [;m - 4T-5 Revision __ 2,
Scan Sensitivity Y2 Evaluation Sensitivity 3¢
Couplant C/YCERINE Component Temperature 70 °F
L = Tw, [w W | Wea | Wy [ MPy [MPey| MP [MPE, | MP, [Continuous | cw or CoW
pac | 20k | 503 | max | 56% | 20% | 20% | 50% | wax | 50% | 20% | o spot. Y’
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | pAC | DAC | DAC TorP Applicable
L-1 |55 227 P §./5
L-m ﬂ‘q 0Z16.2 6.3 21123 8.5 SHoRT |ALTCH
L2 ’_4_4_1 202, 3 g5
& a2 (2 A
t-n 31302152 {2 20173 g §9 | Lowe antes
12 P9°120% L2 5./
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD ¢ TO WELD ¢
Lo JI w, : j' 2 NOZZLE WELD REFERENCE SYSTEM
L ] * ?
L |1 Woax ..{3
G 2 1
woW, W ks £ T
t e ., L,
Reviewed by: A Level

GENERAL &3 ELECTRIC
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1.150
Attachment #6

Exam Sheet No. _20 07 PRGE RofF &

. Cal. Sheet No. __ R0 /€
VESSEL EXAMINATION DATA SHEET
Site__LimgricK UnT-X l!"reoperational 01.S). Date_pn=-2-3
Examirer B. MHowse Level _IL  Recorders, PaséRgmaT Level _ I
Weld Szam 1D No. Beam Angle 0° __A/R 450 _“ha 60° o+
Procedure No. _&im -yl -5 Revision &
Scan Sensitivity ‘/2 Evaluation Sensitivity .Z‘

e oF

Couplant GiycErine Component Temperature 2

L % w WF w W w MP MP MP [MP MP Continuous | CW or CCW
DAC 20& 50%? M:';( 5&3 20& 209: 5056‘ Max 50562 20‘% or spot, if
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC DAC | DAC | DAC TYorP Applicable
» -~ - Ly 'y »
KT od| 262 Ly |te | 1e 128 12|00 |29 ]20l23122]

E Y L ~ " -

I(-_:: V7 PYR RV PYA VAR PP P
g 24130123 vo"|luy|32]38 volwe| s

28| 3071 39" 28" v 3" 2¢ |29 | Vo l¥S | s

y-i:J_’-_&" So |56 |5y Sals7 |60l 20

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD v
» Jl . w, il NOZZLE WELD REFERENCE SYSTEM

P i
L l w, | S
. ] Ve A
® 22 M ——13
w, W W, J. L oL oL B L :

Reviewed by: WM Level

GENERAL &3 ELECTRIC
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Attachment #6_

VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. 2018

Site ___LIMERICK _MNIT | EPreoperational 0 1.5.1.

Procedure No. LiM-Ut &  Rev. __2 Calib. Block No. 160- B3¢ - 17

Date  11-R-A3  Couplant GLYCERINE  Cal. Std. Temp. 70 oF

Examiner B. HOUSE ASNT Level n

Recorder S OAIGREPONT ASNT Level X

Equipment Data:  Instrument Mode! No. SONIC  ™MK-i _. Shoe Jo. $SI -
Instrument Serial No. C8Z(2E CableNo. ____C-2
Transducer Size 8%z 10" Frequency 2.25 MH2z
Transducer Sarial No. JOBAZhH 1IW-2 Beam Angle (1) .

DAC Curve: Range 0-501 0-10E Other(

~ -

50 1 1 Instrument Settinge:
- =
80 \ Start  Finish
% f\\ Attenuation N/A | N/a
\\ Sweep 260 | 2460
60 ﬁ‘\
- Delay 192 | 192
50 \\ Scanning Gain | 4248 | 4248
40 \ﬁ Evaluating Gain | 34,dB | 3LdR
\“\s . Filter Position
i Ml
- \'\, Rep Rate ik | 3k
20 = :
Damping MiN. | N
10 \‘ ‘I oy Reject OFF okE
0 Nh}u
0 3 3 5 8 7 8 8 10
0 1 2 3 4 5 [ db Change for 2 X
Hole Depth | Ggin | Max. | “w~ | wmp | SO
“T* |inches| @ 1X | Amp. | Inch Inch FBH Initial Calibration Time __ 1600
14 | 8 | 1x (807 | 1.77| 2.0" | SOM Calibration Checks:
- ® Last
w |12 | 1x | 0% 34 4. SDH Time Value Data Sheet
= 1 1805% 100% 2019
34 258 1X |6O% | 50 | @O | SDM
een| 3M | 1x |20%| ¢8| B3 | Na | —
Final Check: . -

GENERAL §3 ELECTRIC
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1.150
Attachment 46 '
Angle Beam Spread @ 1X  45° or 60°_Y
@
Traihing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC | 20%DAC | 10%DAC
] [4] Dor Dor Dor Do [ Dor
W we | W we | W | we W MP Wolwe | W IR | %Y we
Var 2" e [ 13" i sl [ 1 |20 |22 |26 |28 |28 [ 28| 29
121 27" 134 |28 35(30 (36| 34" |41 |40 |ac |42 49 (43|53
" L ” ~ ~ " » '
3av 3R |43 139 [S0[(41152|50 |60 |58 6763|173 (e |1
|
Amplitude Linearity Check Control Linearity
100%FSH DO % FSH 50%FSH _25 % FSH B0%F SH -6db __ 3 (32-48)
g% « _ 45 4% * _20 - 80% -12d0 18 (16-24)
80% - 0% I3 40% - + 6ab _BC_ (pa_g¢
. 0%~ 29 20% “ 20% * #1200 _9% _ (64-96)
60% © 39
Equipmmt Data REMARKS
For Linearity Checks
Code Block T 344
Transducer Data: _
SeriaiNo . JOB326 ?
Beam Angle ©0°
Size =S ¥1.0"  Freq 22SWNE
Shoe No _!2_‘_ Cable No &2
Check Made By
. Reviewed by: Leve! R
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1.150

Attachment #6
Exam SheetNo. 2019  fwr / /2
Cal. SheetNo. ____ 20188

VESSEL EXAMINATION DATA SHEET

Site LIMERICH UNIT | ¥ Preoperational 0 1.S.1. Date __ji- R 8BX
Examiner 8. NOUusE Level @ Recorder spaigrgpony Level _ I
Weld Seam !D No. Beam Angle 0° 45° 60° x
Procedure No. ___ LIM- Ut & Revision 2

Scan Sensitivity 42 48 Evaluation Sensitivity 36 dn

Couplant GLYCERINEG Component Temperature Ri=) i

WA % [ wy [Wey [ we Twea | wy, Tmey TMPE ] MP [MPe, | MP, [Continuous | CW or CoW
DAC 20& 5&% Max | 50% | 2 20% | 50% | Max | 50% | 20% | or spot, if
R{ (Max) | DAC | DAC | DAC | DAC | DAC {DAC | DAC | pAC | DAC | DAC TorP Applicable

Wriolesz 3" [ 167 18T 19" 2" 18 |20 |21 | 23 | 2.5
19" 121" 18 |20 |21 |24 |25

Clos%|1.4" | 1.5 10

Y12 o] 207 26 | 327| 3¢ [ 39|55 [ 36 |40 | 42 | as

22| 557 |2.97 |32 (33 |34 |40 (3¢ [39 (a0 |42 |47

21" 807, | 40" | 457|506 | 54°|5.8°(5) |58 |wO |64 |G

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
he i : w, } n  NOZZLE WELD REFERENCE SYSTEM
5% 4
a8 ."."-1"-3:
gE t]i
1. w _;' o
L o ! cot ]
L --iil"' 4 Waax { \\\\\ wvw" .
L ;'..} % - . -}-_1 + % ' 90°
w w L L L R ‘ WELD
t Y % ., . ¢
Reviewed by: W add Level

GENERAL £3 ELECTRIC
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- Exam Sheet No. 2249 Fag 2./ 2
Cal.SheetNo. ____20/%
VESSEL EXAMINATION DATA SHEET

Site Lrmer sk A 4 @ Preoperational 0 1.S.I. Date // -~ ¥- %3

Examiner A Hoer ‘evel _ZL  Recorder 5. Osicng mer Level I

Weld Seam ID No. _/Lo- $3¢ - /2 Beam Angle 0° 4’&_ 45° A/a  60° _X

Procedure No. __ & - 4T -§ __ Revision 2

Scan Sensitivity Y244 Evaluation Sensitivity 3¢ A

Couplant GIYCERIME Component Temperature 70 °F

I/l onc | 20k | S50 | m | 562 | 2% |50 |"6cst] ot |'5c52| 208 [Corvoon | = 6
R| (Max) | DAC | DAC | DAC | DAC | DAC |DAC | DAC | DAC | DAC | DAC TorP Applicable
Llﬂ.l‘ &2 §./5
L2y Joj( 52" 1" 21| 225 g5 $7| sboat sbicd
L1124 2% £2° §.157]
&
LI LY ¥/
Ln 02152 3 2,123 §./ g ¢ luuﬁu/,{
AR AN (3" Al

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
L } : w, 1 NOZZLE WELD REFERENCE SYSTEM
1 i
: i - 1 \
~ - 1 ok
. L L:: } : “ ! P :1 3 + s ! 90°
Y e IR g Ll. WELD §
L]
Reviewed by: upn Leve!

GENERAL ELECTRIC
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Attachment #6
VESSEL UT CALIBRATION DATA SHEET

Calibration Sheet No. S 002

site _ LIMERICK B Preoperational [J1.S.1.

Procedure No. LIM- VT-S Rev. &2 Calib. Block No. 160-83¢C - 19

Date _|!-)S- €3 Couplant GLyZERIM& Cal Std. Temp. 2 S oF

Examiner I._MooRE ASNT Lewv I

Recorder R.__MAY ASNT Lev.! e 4

Equipment Data:  Instrument Model No. Vs, - 3% ShoeNo. __Ssj-4
Ins*rument Serial No. 211 009 Cable No. £-2
Transducer Size 0s”x 10" Frequency 2.25 MHz

Transducer Serial No. 30 g8 i é s 1IW-2 Beam Angle [%e) .
THERMOMETER Mo, T -39

DAC Curve: Range 0-50] 0-10E OtherJ

1 Instrument Settings:
90
= - Start  Finish
- \ Attenuation N/A | NJa
\ [ Sweep san | s
60 Delay £, | €9
50 \ Scanning Gain |, JB| 50 48
3 ’\j* Filter Position Hi | Wi
Rep Rate 3k 3K
20 pm T<‘ .
\¥\¥ \T Damping mMiw | Miw
0 l__. J
0 1 2 3 a 5 6 7 B g W
0 hf k" U i 5 (7 db Change for 2 X
Hole Depth | Gain | Max. | "W~ | wp sg'u
“T [inches| © 1X | Amp. | Inch Inch FBH Initial Calibration Time __ IS OQ HR.
174 10.8¢| X (8o % L0 | 2.0 |SDW Calibration Checks:
Last
12 1na| ™ |yo%| 340| 40 |[sow Time Velue Data Sheet
3 lasg| ™ [30%|510| Lo |soM
2% N/A —
Notch|3. VY 1x 102 | Lg0 g0 s 100 % 30023
Final Check: 1615  HR,
unyg

GENERAL &3 ELECTRIC
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Attachment #6

Angle Beam Spread € 1X  45°. or 60°_X
3rc 2
. Traiing Ray Leading Ray
Hole Depth ] 10% DAC 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC | 10% DAC
) Dor [3) Dor
w 6“:: W 1;;' w 33’ W * wolwe l W e | W w
.
g ao [nalraleylrzirnling lao|2oel2ajaalald|aylas
i N/A | Nalak |22 (30|20 (39 (Yo |0 |4y |45 |49 /Al Na
yav via |walyelso |es|sy| s |6o|to]|be]|6s|2)|n/a el
Amplitude Linearity Check Contro! Linearity
100%FSH 5 © % FSH 50%FSH 25 % FSH 80%F SH —6db _ Y0 (32-a8)
0% _MNA - a% - _20 ~ 80% “ -12db 29 (16-24)
80% 40 ~ 30% 8 40% - + 6ab 8° (6a-96)
' 0% -« /A - 20% L 20% +12db 89 (64-96)
0% ~ MA_
Equipment Da'ta REMARKS
For Linearity Chacks
Code Block T 2 Yy
Transducer Data.
Serial No Jog3zas
Beam Angle Lo MV?
Size 8.8 1.0" greq 225 MM
ShoeNo S8/- Y Cabie No -2
Check Made By
- T, _MooRE

‘ Reviewed by: Level
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Attachment #6

Exam SheetNo. _ZO00 3 | era
Cal.SheetNo. _ 3002

VESSEL EXAMINATION DATA SHEET

Site __LIMERI¢K & Preoperational 0 1.S.|. Date __/|-iS- g3
Examirer T, _MOORE Level _JI Recorder R, MAy Level T
Weld Seam 1D No. N/A Beam Angle 0° 45° 60° __x
Procedure No. £/M- UT - & Revision 2 -
Scan Sensitivity SL dg Evaluation Sensitivity S0 ds
Couplant _ GLYCER INE Component Temperature 2S°F
L % w Wiy | W, | We2 | W MPy | MPEy| MP [MPg5 | MP, [Continuous | CW or CCW
o | 2 | 408 | | 888 |k |2 | | s || ok o™ |
fai 1s{trd sl rajaz|is| e |y la: |ay
ol s {1y Jrw gl iala¢fis]ir|ralaslay
sl ke | 28|32 (3537|9423l 22]23]| vel 1| YL
Pol ¢o 1 2ah |2 [2s|2e|yvs]|s2|2e] ol 2| 43
Is| s |velyn | s3] &0 ~/4. YA |5y | o | Y| Na
70195 | yo | ¥s g3 | selmn]| yelsv]l pel ca| ma

Reference System

REFLECTOR PARALLEL (P)  REFLECTOR TRANSVERSE (T)
TO WELD i TOWELD ¢
L. i : '. l..
1 zE
85 4
e 1
o} 4
L : ] o b ]
L t | -< Woax :J ‘
w % ~—1
A '. L.
Reviewod by: ki1

NOZZLE WELD REFERENCE SYSTEM

Level

GENERAL §3 ELECTRIC



site Limeg,cK

78 of 82
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Attachment #6

Exam Sheet No.

Cal. SheetNo. __Xpp2

VESSEL EXAMINATION DATA SHEET

Examiner TJHMKE
WA
Procedure No. bM Y T- 5

Weld Seam 1D No.

& Precperational 0 1.S.1.

Level XL  Recorder £/HAY  Level I
Beam Ang'e 0° ZY{Z 45° AR sev X

Revision

&

2eF 2

Date _//-/5 £3

Scan Sensitivity _56__13 Evaluation Sensitivity ___5}_:43
Couplant _ GLYCERINE Compenent Temperature 75 e OF
L % w Wer |l W We w MP, | MP MP [MP MP, IContinuous | CW or CCW
/] oxc | 20k | 560 | W | 852 | 2tz [t e e Treoce g [Commeess Tower
R{ (Max) | DAC | DAC | DAC | DAC | DAC [DAC | DAC | pacC | DAC | DAC TorP Applicable
IT 62} 1004 5. 3 20112 gl 87 ﬁl_hf&_m:
ITUslw%ls2] |43 72/ 12.3 g1 188 |7k 24% 25

REFLECTOR PARALLEL (P)

TOWELD

!

Lo

-

Reviewed by:

AT

.y

NSt e

S

*
. Fl s

Reference System

REFLECTOR TRANSVERSE (T)

TOWELD 3

KE

3

ke

£

v 1

[

Ly

wriy)

NOZZL.E WELD REFERENCE SYSTEM

4
GENERAL &3 ELECTRIC



VESSEL UT CALIBRATION DATA SHEET

Site Limemic  feanT-X
Procedure No. o1m_ &7 S Rev. _oL

Date 1-24-823 Coupl.mw
Examiner M. _HEwORYY

Recorder S DPRIGREPANT

Instrument Mode! No. USeL~-28 ShoeNo. __ SsI-.d

Equipment Data:

79
1.
At

Calibration SheetNo. Jo 57

of 82
150
tachment #6

(& Preoperatioral [J1.S.1.

of

Calib. Block No. ___/ée-83¢ ~11
Cal. Std. Temp. __ C£°

ASNT Level T

ASNT Level I

Instrument Serial No. __ 11009 Cable No. C-1

-
Transducer Size £ X 10" Frequency _ ol . & .5 MH2z
Transducer Serial No. Jofia8 1IW-2 Beam Angle éa .

DAC Curve: Range 0-50 0-100 Other®

90 Instrument Settings:
80 >ﬁ‘ Start  Finish
70 \ Attenuation Wa | ~a
= - 4% ]9 2
- \ Delay el & aq
50 = \ Scanning Gain | = | ~y
40 N Evaluating Gain ve | ¥7
L Filter Position A
S Rep Rate AL Y/
20 "K Sanal .__A e
b.\ N\.& ping ™~n -'l_‘
10 < Nl
¢ v PY7ZE TS
0 2, -3 4,°5 6 37 Bopd 10
0 NT AT | ool 5 & _dbChangtor __ A X
Hole Deoth | Guin |Max. | W' = wmp | SO
T |inches| ©1X | Amp. | inch Inch FBH Initial Calibration Time _ |2 R0
1/4 Wl X - o .
5 fo2o | / _ on Calibration Checks:
73 ¢ |43 [son .
102"l ™ l3c2129" | 4.3 | som | Time Value Data Sheet
. A3de  Locde _I0SR
" i R A\ Y8 | L2 | S0
% " "’” » N/A
Nowh|2 vl ™ oz |5¢
Final Check : A
WM

GENERAL B ELECTRIC
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1.150
Angle Bearn Spread @ 1X  45°, /. or 60°X sl
157
Trailing Ray Leading Ray
Hole Depth 10% DAC 20% DAC 50% DAC 100% DAC 50% o%c 20% DAC 10% DAC
b F' r r
w o Sl w (S wlne | w (W w e w o wii
1/47 = - - - " " "
le 112112 |19 |1yl2o|/lé |23122130|25133/2¢133
',21 ‘ -y " G ) .
| % 2513702 1329la9" |ws|u|oeslva s % |
3/‘7 g L . - -
% |39 58| wilco|vs 67)se 79 |ea|? 3| % | Y
Amplitude Linearity Check Control Linearity
100%FSH S % FSH 50%FSH L8 % FSH B0%FSH -6t Yo 132-48)
oo% © M4 s _do 80% ~12db . (16-24)
80% - %~ A7 0% - + 6ob L0 (64-96)
0% _ﬁ_ 20% Lo 20% +1200 Lo (64-96)
6% © 20
Equipment Data
For Linearity Checks REMARKS
Code Block T ___Z.0a ) ioe = §
Transducer Data
SeraiNo . JoR32R L."")
.
Beam Angle ‘.L
Size L.I.l..l:. Freq e.mdMmua
Shoe No S5L-2 . CableNo L=l
Check Made By
w1
Reviewed by E Level
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Attachment #6

Exam Sheet No. _10 £% Page 10F2
. Cal. Sheet No. los

VESSEL EXAMINATION DATA SHEET

Site __LimesicK  Cand-X  MWPreoperational D1.S1. Date __ji1-2¢e-23
Examiner 0. MENRRyX Level 3 Recordets 04, aggpantlevel T

Weld Seam ID No. _tée -g3c.17 ______ Beam Angle 0° _~/A_as° _*/a 60° _X
Procedure No. Lim - «T-5 Revision __ g2

Scan Sensitivity K Evaluation Sensitivity 8.4

Couplant _GLyc gAINE Component Temperature __ & 8" °F

% w w W w w MP‘ MPF‘ MP Mp;z MP Continuous | CW ur CCW
oac | 20k | 5% | mim | 862 | 20k | 200 | s0% wax | 505 | 208 | or spot, it
(Max) | DAC | DAC | DAC | DAC | DAC [DAC | DAC | DAC [DAC | DAC | TorP | Appiicable

AT 7l 72exlaylpael3el39|¥a|37|39|w3|salsy

Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)

TO WELD ¢ TOWELD ¢
Le jl w, il o NOZZLE WELD REFERENCE SYSTEM
' -
"y }. . :
L 4 Weax
L t L W,
‘ Y Y % ¢t L L
'.
Reviewed by unm Level

GENERAL 3 ELECTRIC
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Attachment #6

Exam Sheet No. _ o€y Payg 2./2

. Cal. Sheet No. _ /0687

VESSEL EXAMINATION DATA SHEET

Site __Limench wf T @ Preoperational 01.S.|. Date /-2 - ¥

Examiner _z.  Aawsgxx Level Z  Recorder S OascamsT |eve) T
Weld Seam ID No. _/¢0 - 83¢ -/7  Beam Angle 0° /2 45° A/a 60° __X
Procedure No. __Lita &7 -5 Revision _2

Scan Sensitivity §4 Evaluation Sensitivity 498

Couplant ___G/lYcenine Component Temperature ¥ °F

W, Vsl&z Wo IMPy | MPeyl MP [MPgy | MPy [Continuous | CW or CCW
Max 2 20% | 50% | Max | 50% | 20% | or spot, if
DAC | DAC | DAC |DAC | DAC | DAC | DAC | DAC TorP Applicable

4.3: 70" 1 24 g/ 8 | Love adich |
(.3 ./

Lif¢ T . 6-}8‘ g/
Méﬁ || §2 ¢3s 77123 §/ 7&_&@«4&/&{
Ly g {31 g/
Reference System
REFLECTOR PARALLEL (P) REFLECTOR TRANSVERSE (T)
TO WELD ¢ TOWELD v
ke jl w, } NOZZLE WELD REFERENCE SYSTEM
| 5
i +
N e 4 Wean H
’ . Ly % ;‘ﬁ
w w by’ L L L Ay [T
t Ve % . N
Reviewed by: A" Level

GENERAL §B ELECTRIC
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Attachment #7

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 ¥I requirements,

and calculations of unexamined volumes.

In areas where only partial code examination (less than 100% coverage for
. 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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“ 60°T scan

CATEGORY BA

PRESSURE RETAINING WELDS IN REACTOR VESSEL

CIRCUMFERENTTAL WELD SEAM AA

AA TOP SIDE
Rerote Automatic Examination Coverage

There were four (4) interferences on weld seam AA top thal caused missed areas (see
figure 1) during the remote automatic examination. These were:

Nozzle N1A From X = 803.4" to X = 41.7" Total of 73.F"
Nozzle NIB From X = 385.0" to X = 455.9" ‘Total of 70.9"
Nozzle NBA From X = 224.8" to X = 270.3" ‘Total of 45.5"
Nozzle N8B From X = 640.7" tc X = 683.7" Total of 43.0"

Total Missed Area 233"

The circumference of weld seam AA is 835.3".

These interferences caused 27.9% (233") of weld seam AA top to be missed during the
remote automatic examination.

Manual Examination of Interference Areas

The four (4) areas missed due to Noizle Interferences were manually examined to
reduce the percentaace of urexamined weld volume on weld seam AA top side. The
interferences to automatic examination caused by Nozzles N8S8A and N8B do not exist
for manual examination techniques. These areas (88.5" total) were completely
examined in accordance with Section XI Requirements. The interferences to automatic
examination from Nozzles N1A and NIB also affected manual examination of these
areas. The interferences caused the following areas to be partially examined
manually:

Nozzle N1A

45°T scan From X = 825.3" to X = 10" ‘Total of 20" Partially (50%) examined
60°T scan From X = B12.3" to X = 23" Total of 46" Partially (42%) examined
Nozzle N1B

45°T scan = 407.7" to X = 427.7" Total of 20" Partially (50%) examined

394.7" to X = 440.7" Total of 46" Partially (42%) examined

i



3 of 24

. Composite (Automatic & Manual) Coverage of Weld Seam AA Top Side

Since only partial anagle beam coverage of the areas near Nozzles N1A and NIB 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 BOITCM SIDE

Remote Automatic Examination Not Performed
Manual Examination Coverage

No interference, 100% of the Section XI Required examination for AA Bottom was
performed manually.

Summary of Weld Seam AA Examination

94.5% of weld seam AA was completely examined in accordance with Section XI
Requirements. 5.5% of weld seam AA was partially (42% - 50% of Code Requirement for
T scan) examirned manually without credit. Total code examination coverage for weld
seam AA therefore equals 94.5%.

CIRCUMFERENTIAL WELD SEAM AB

Remote Automatic Examination Coveraae

Weld seam AB was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

CIRCUMFERENTIAL WELD SEAM AC

AC TOP SIDE

Remote Automatic Examination Coverage

The top side of weld seam AC wes examined 100% by the automatic e uipment in
accordance with Section XI Requirements.
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. AC BOTTOM SIDE

Remote Automatic Examination Coverage

There were four (4) interferences on weld seam AC bottom that caused missed areas
(see figure 1) during the remote automatic examination. These were:

Nozzle N17A From X = 80.7" to X = 126.9" ‘Total of 46.2"
Nozzle N17B From X = 292.7" to X = 335.4" Total of 42.7"
Nozzle N17C From X = 499.2" to X = 546.0" ‘Total of 46.8"
Nozzle N17D From X = 710.1" to X = 754.8" Total of 44.7"

Total Missed Area = 180.4"
The circumference of weld seam AC is 837.25".

These interferences caused 21.6% (180.4") of weld seam AC bottom 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 wvolume on weld seam AC bottom side. The
interferences to automatic examination from Nozzles N17A, B, C, and D also affected

. manual examination of these areas. The interferences caused the following areas to
be partially examined manually:

Nozzle N17A

60°T scan From X

90.2" to X = 119.2" Total of 29" Partially (45%) examined

Nozzle N17B

60°T scan From X 299.5" to X = 328.5" Total of 29" Partially (45%) examined

Nozzle N17C
60°T scan From X = 508.8" to X = 537.8" Total of 29" Partially (45%) examined

Nozzle N17D

60°T scan From X = 718.1" to X = 747.1" Total of 29" Partially (45%) examined



. Composite (Automatic & Manual) Coverage of Weld Seam AC Bottom Side

Since only partial angle beam coveraae 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.
This missed area represents 13.9% of the ocode required examination for this portion
of weld AC.

Summary 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 Requirement for 60°T
scan) examined manually without credit. Total code examination coverage for weld
seam AC therefore equals 93%.

CIRCUMFERENTIAL WELD SEAM AD

AD TOP SIDE

Remote Automatic Examination Coveraae

There were seven (7) interferences on weld seam AD top that caused missed areas (see
figure 1) during the remote automatic examination. These were:

Biological Shield Bracket From X = 11.6" to X = 73.8" Thtal of 62.2"
and Nozzle N11A

Biological Shield Bracket From X = 177.0" to X = 180.6" Total of 3.6"

Biological Shield Bracket From X 241.0" to X = 283.3" Total of 42.3"

Bioloaical Shield Bracket From X 340.8" to X = 389.1" ‘Total of 48,.3"

Nozzle N11B From X 451.4" to X = 484.6" Total of 33.2"

Bioloaical Shield Bracket From X = 553.,0" to X = 598.1" Total of 45.1"

Biological Shield Bracket From X 799.1" to X = 807.3" ‘Total of B.2"

Total Missed Area = 242.9"

The circumference of weld seam AD is 837.25".

The interferences caused 29% (242.9") of weld seam AD top to he missed during the
remote automatic examination.
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. Manual Examination of Interference Areas

The seven (7) areas missed due to Nozzle and Bioloaical Shield Bracket Interferences
were manually 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 Brackets do not exist for manual examination
techniques. These areas (242.9" total) were completely examined in accordance with
Section XI Requirements.

Composite (Automatic & Manual) Coveraae of Weld Secam AD Top Side

The composite examination of weld seam AD top covered 100% of the Section XI
Requirement for this portion of weld seam AD.

AD BOTTOM SIDE

Remote Automatic Examination Coverage

There were two (2) interferences on weld 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" Total of 35.5"
Nozzle N11B From X = 445.9" to X = 484.6" Total of 38.7"

Total 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 during the
remote 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 seam AD hottom 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 = 15.3" to X = 31.3" Total of 16" Partially (72.7%)
examined

Nozzle N11B

60°T scan From X = 458.0" to X = 474.0" ‘Total of 16" Partially (72.7%)
“ examined



. Composite (Automatic & Manual) Coverage of Weld Seam AD Bottom Side

Since only partial angle 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 portion of AD.

Summary 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. Total examination coverage for weld
seam AD therefore equals 98.1%.

CIRCUMFERENTIAL WELD SEAM AE

AE TOP SIDE

Remote Automatic Examination Coveraae

There were four (4) interferences on weld seam AE top that caused missed areas (see
Figure 1) during the remote automatic examination. These were:

. Nozzle N3A

From X = 141.6" to X = 193.7" Total of 52.1"
Nozzle N3B From X = 227.6" to X = 277.7" |Total of 50.1"
Nozzle N3C From X = 564.0" to X = 615.1" Total of 51.1"
Nozzle N3D From X = 647.6" to X = 701.7" |Total of 54.1"

Total Missed Area = 207.4"
The circumference of weld seam AE is 842.00"

The 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. The
interferences to automatic examination from Nozzles N3A, B, C and D also affected
manual examination of these areas. The interferences caused the following areas to
be partially examined manually:

Nozzle N3A

45°T scan From X = 156.4" to X = 180.4" Total of 24" Partially (76%) examined
“ 60°T scan From X = 154.4" to X = 182.4" Total of 28" Partially (43%) examined
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‘ Nozzle N3B

45°T scan From X = 240.6" to X = 264.6" Total of 24" Partially (76%) examined
60°T scan From X = 238.6" to X = 266.6" Total of 28" Partially (43%) examined
Nozzle N3C
45°T scan From X = 577.4" to X = 601.4" Total of 24" Partially (76%) examined
60°T scan From X = 575.4" to X = 603.4" Total of 28" Partially (43%) examined
Nozzle wiD

685.6" Total of 24" Partially (76%) examined
687.6" Total of 28" Partially (43%) examined

45°T scan From X = 661.6" to X
60°T scan From X = 659.6" to ¥

Composite (Automatic & Manual) Coveraae of Weld Seam AA Top Side

Since only partial angle beam coveraae of the areas near Nozzles N3A, B, C, and D
is possible, no examination credit can be taken for 112" of weld seam AE top. This
missed area represents 13.8% of Lhe code required examination for this portion of
weld AE.

. AE BOT'TOM SIDE

Rerote Automatic Examination Coverage

There were seven (7) interferences on weld seam AE bottom that caused missed areas
(see figure 1) during the remote automatic examination. These were:

Nozzle N12A From X = 819.2" to X = 19.4" ‘Total of 37.5"
Vessel Nameplate From X = 33,7" to X = 65.6" Total of 31,9"
Weld Pad From X = 75.2" to X = 111.,2" ‘Total of 36.0"
Nozzle N12B From X = 212.,2" to X = 252.6" Total of 40.4"
Nozzle N12C From X = 447.4" to X = 484.7" Total cof 37.3"
wWeld pad From X = 495.6" to X = 529.6" Total of 34.0"
Nozzle N12D From X = 630.2" to X = 669.7" ‘Total of 39.5"

Total Missed Area 256.6"

The circumference of weld seam AE is 837.25".

These interferences caused 30.6% (256.6") of weld seam AE bottom to be missed during
the remote automatic examination.
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. Manual Examination of Interference Areas

The seven (7) areas missed due to Nozzles N12A, B, C, and D, the Vessel Nameplate,
and two (2) Welded Pads were manually examined to reduce the percentaage of
unexamined weld volume on weld seam AE bottom side. The interferences to automatic
examination from the Nozzles and Welded Pads also affected manual examination

of these areas. The interferences caused the following areas to be partially
examined manually:

Nozzle N12A

828.75" to X = 8.5" Total of 17" Partially (87.8%)
examined

60°T scan From X

Vessel Nameplate

55.1" Total of 17" Partially (87.8%)
examined

60°T scan From X = 38.1" to X

Welded Pad
60°T scan From X = 84.7" to X = 101.7" Total of 17" Partially (87.8%)

. examined

Nozzle N12B

60°T scan From X = 224.5" to X = 241.5" Total of 17" Partially (87.8%)
examined

Nozzle N12C

60°T scan From X = 457.5" to X = 474.5" Total of 17" Partially (87.8%)
examined

Welded Fad

60°T scan From X = 504.1" to X = 521.1" Total of 17" Partially (87.8%)
examined

Nozzle N12D

643.9" to X = 660.9" Total of 17" Partially (87.8%)
examined

60°T scan From X
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. Composite (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, no examination credit can be taken for 119" of weld
seam AE bottom, This missed area represents 14.2% of the code required examina®ion
for this portion of weld AE,

Summary of Weld Seam AF Fxamination

86.0% of weld seam AE was curpletely examined in accordance with Section XI
h?utmnu. 14.0% of weld seam AL was partially (87.8% of Code Requirement for
60°T scan) examined manually without credit. "tal examination coverage for weld
seam AE therefore equals 86,04,

VESSEL TO FLANGE WEID AF

Manual Examination Joverane

AF TOP SIDE

Examination of weld seam AF fram the trp side was performed for the flange sealing
surface. There were no interferences to this examinmation,

AF BOTTOM SIDE

There were three (3) irterferences on weld seam AF bottom that caused missed areas
(see figqure 1) during the manual examination. These were:

Thermocouple Pad From X = 839.50" to X = 2.5 Total of 5"
Theniwoouple Pad From X = 312,10" to X = 317.1"  Total of 5"
Thermocouple Pad From ¥ = 626.60" to x = 611,6" Tobtal of 5"

.

Total Misesed Area = 15"
The circunference of weld seam A is 842,.0",

The interferences caused 1.8% (15") of weld seam AF bottom to be missed during “he
manual examination.

Sunmary of Weld Seam AP Examination

98.2% of wela seam AF was completely examired in accordance with Section X1
Requirements, 1.8% of AF carmot be examinea manually.
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LLNGITUDINAL WELD S5AM BA

Remote Automatic Examination Coveraae

There was one (1) interference on weld seam BA that caused missed areas (see fiLure
1) during the remote automatic examination. It was:

Nozzle N2K From ¥ = 158.5" to Y = 204.2" ‘Total of 45.7"
The length of weld seam BA is 137",

T™he interference caused 13.4% (45.7") of the left side of weld seam BA to be missed
durina the remote automatic examination.

Manual Examination of Interference Areas

The area missed due to a Nozzle Interfarence was manually examined to reduce the
percentage of unexamined weld volume on weld seam BA, The interference to automatic
examination from Nozzle N2K also affected manual examination of the area. The
interference caused the following area to be partially examined manually:

Nozzle N2K

45°T scan From ¥ = 175.0" to ¥ = 187.0" Total of 12" Partially (83.2%)
examined

60°T scan FProm ¥ = 167.5" to ¥ = 194.5" Total of 27" Partially (59.2%)
examined

Composite (Automatic & Manual) Coverage of Weld Seam BA

Since only partial angle beam coverage of the area near Nozzle N2K is possible, no
examinat ion credit can be taken for 27" of weld seam BA left side. The missed area
represents 19.7% of the code requirement for this portion of weld BA,

Summary of Weld Seam BA Examination

90.1% of weld seam BA was completely exanined in accordance with Section XI
Requirements. 9.9% of weld seam BA was partially (59.2% « §3.2% of Code Requirement
for T scan) examined manually without credit, Thtal code examination coveraae for
weld seam BA therefore equals 90,14,
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LONGITUNTMAL WELD SEAM BB

Remote Automatic Examination (bverale-

There was one (1) interfere:nce on weld sear BE that caused a missed area (see figure
1) during the resote automatic examinavion. It was:

Nozzle N2C From ¥ = 155.9" to Y = 203.3" Total of 47.4"
The length of weld =seam EB is 137",

The interference caused 34.63% (47.4") of the loft side of weld seam BB to be missed
during the remote automati~ examination.

Manual Examination of Interference Areas

The area missed due to a Nozzle Interference was marually examined to reduce the
percentage of unexamined weld volune on weld seam BB. The interference to automatic
examination from Nozzle N2C also affected marual examinatior. of the area. The
interference caused the following area to be partially examined manually:

Nozzle N2C

45°T scan FromY = 175.0" toY = 187.0" Total of 12" Partially (83.2%)
examined

60°T scan FromY = 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. The missed area
represents 19.7% of the code requirement for this portion of weld BB.

Summary of Weld Seam BB Examination

90.1% of weld seam BB was completely examined in accordance with Section XI
Requirements. 9.9% of weld seam BB was partially (59.2% ~ 83.2% of Code Requirement
for T scan) examined manually without credit. Tobtal code examination coverage for
weld seam BB therefore equals 90.1%.
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Remote Automatic Examination Coverage
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There were two (2) interferences on weld seam BC that caused missed areas (see

figure 1) during the remote automatic examination.

Nozzle N1B From Y
Nozzle N2F From Y

The length of weld seam BC is 137".

136.4" to Y
157.3" to Y

188.6"
204.5"

Total of
Total of

They were:

52.2"
47.2"

Total Missed Area =

99.4"

The interferences caused 34.5% (47.2") of the left side and 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.

The interferences to

automatic examination from Nozzles N1B and N2F also affected manual examination of

the area.
manually:

Nczzle N1B
45°T scan

60°T scan

Nozzle N2F
45°T scan

60°T scan

From Y

From Y

From Y

From Y

153.5"

149,.5"

175.0" to ¥

167.5"

toY

to Y

to Y

169.5"

173.5"

187.0"

194.5"

Total of
examined
Total of
examined

Total of
examined
Total of
examined

Composite (Automatic & Manual) Coverage of Weld Seam BC

The interferences caused the following areas to be partially examined

16" Partially (86.3%)

24" Partially (74.8%)

12" Partially (83.2%)

27" Partially (59.2%)

Since only partial angle beam coverage of the areas near Nozzles N1B and N2F is
possible, no examination credit can be taken for 27" of the riaht side and 24" of
the left side of weld seam BC. The missed areas represent 18.8% ci the code
requirement for the right side and 17.6% of the code requirement for the left side

of weld BC.
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. Summary of Weld Seam BC 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 manually wichout credit. Total code examination
coverage for weld seam BC therefore equals 81.8%.

LONGITUDINAL WELD SEAM BD

Remote Automatic Examination Coverage

Weld seam BD was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

LONGITUDINAL WELD SEAM BE

Remote Automatic Examination Coverage

‘ Weld seam BE was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

LONGITUDINAL WELD SEAM BF

Remote Automatic Examination Coverage

There was one (1) interference on weld seam BF that caused missed areas (see figure
1) during the remote automatic examination. It was:

Nozzle N17B FromY = 345" toY = 400.5" ‘Total of 55.5"

The lenath of weld seam BF is *137".

*The interference is caused by the installation of Nozzle N17B directly through weld
seam BF. This Nozzle causes a reduction in the lenath of BF that is available for

examination. The examinable length of weld seam BF is 101.9". All calculations for
weld seam BF are based on the examinable length.

The 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

The areas missed due to the Nozzle Interference were manually examined to reduce the
percentage of unexamined weld volume on weld seam BF., The interferences to
automatic examination caused by Nozzle N17B do not exist for manual examination
techniques. These areas 20.4" on each side were completely examined in accordance
with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BF

The composite examination of weld seam BF covered 100% of the examinable portion of
the weld in accordance with Section XI Requirements.

LONGITUDINAL WELD SEAM BG

Remote Automatic Examination Coverage

There was one (1) interference on weld seam BG that caused a missed area (see figure
1) during the remot« cutcmatic examination. It was:

Nozzle N11A From Y = 502.7" to Y = 537.5" ‘Total of 34.8"
' The length of weld seam BG is 137",

The 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

The area missed due to Nozzle Interference was manually examined to reduce the
percentage of unexamined weld wolume on weld seam BG. The interference to automatic
examination caused by Nozzle N11A does not exist for manual examination techniques.
This 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 8G

The conmposite examination of weld seam BG covered 100% of the weld in accordance
with Section XI Requirements.
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LONGITUDINAL WELD SEAM BH

Remote Automatic Examination Coverage

Weld seam BH was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

LONGITUDINAL WELD SEAM BJ

Remote Automatic Examination Coverage

Weld seam BJ was examined 100% by the automatic equipment in accordance with Section
XI Requirements.

" LONGITUDINAL WELD SEAM BK

Remote Automatic Examination Coveraqge

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 = 537.5" toY = 585.7" Total of 48.2"
The length of weld seam BK is 86".

The interference caused 56.1% (48.2") of the left side and 45.9% (39.5") of the
right side of weld seam BK to be missed during tne 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 completely examined in accordance with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BK

The composite examination of weld seam BK covered 100% of the weld in accordance
with Section XI ‘equirements.
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LONGITUDINAL WELD SEAM BM

Remote Automatic Examination Coveraage

There 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 = 537.5" to Y = 583.8" 'Total of 46.3"
The length of weld seam BM is 86".

The interference caused 53.8% (46.3") of the left side and 46.1% (39.6") of the
right side of weld seam BM to be missed during the remote automatic examination.

Manual Examination of Interference Aceas

The areas missed due to Biological Shield Bracket Interference were manually
examined to reduce the percentage of unexamined weld wolume on weld seam BM. The
interference to automatic examination caused by the bracket does not exist for
manual examination techniques. These areas 46.3" of the left side and 39.6" of the
right side were completely examined in accordance with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BM

The composite examination of weld seam BM covered 100% of the weld in accordance
with Section XI Requirements.

LONGITUDINAL WELD SEAM BN

Remote Automatic Examination Coverage

There 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 = 694.6" toY = 716.3" ‘Total of 21.7"
The length of weld seam BN is 92.75".

The interference caused 23.4% (21.7") of the left side and 16.8% (15.6") of the
right side of weld seam BN to be missed during the remote automatic examination.
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. 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 BN. The
interference to automatic examination caused by the Skirt does not exist for manual
examination technigues. There is however a Thermocouple Pad that caused a 3" lona
missed area on the right side of the weld. This 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 completely examined in accordance with Section XI
Reguirements. 1.5% can not be examined due to Thermocouple placement. Total code
examination coverage for weld seam BN therefore equals 98.5%.

LONGITUDINAL WELD SEAM BP

Remote Automatic Examination Coveraae

There was one (1) interference on weld seam BP that caused missed areas (see figure
1) during the remote automatic examination. It was:

. Refuelina Bellows Skirt From Y = 694.3" toY = 716.3" Total of 22"
The lenath of weld seam BP is 92.75"

The interference caused 21.2% (19.7") of the left side and 23.7% (22") of the right
side of weld s2am BP to be missed during the remote 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. The
interference to automatic examination caused by the Skirt does not exist for manual
examination techniques. These areas 19.7" on the left side and 22" on the right
side were completely examined in accordance with Section XI Requirements.

Composite (Automatic & Manual) Coverage of Weld Seam BP

The composite examination of weld seam BP covered 100% of the weld in accordance
with Section XI Requirements.
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BOTTOM HEAD CIRCUMFERENTIAL WELD SEAM AJ

Manual Examination Coveraae

Weld seam AJ was examined 100% by manual examination techniques in accordance with
Section XI Requirements.

BOTTOM HEAD LONGITUDINAL (SIDE PLATE) WELD SEAMS DA - DF

Manual Examination Coverage

There was ore (1) interference that caused a missed area on weld seams DA - DF. It
was:

Support Skirt To RPV Knuckle Area missed 12" (each weld)
The length of weld seams DA - DF is 76.5" (each).
The interference caused 15.7% (12") of each weld seam to remain unexamined.

Summary cf Weld Seams DA - DF Examination

84.3% of weld seams DA - DF were conpletely examined in accordance with Section XI
Requirements.

BOTTOM HEAD LONGITUDINAL (DOLLAR PLATE) WELD SEAM DG

Manual Examination Coverage

The accessible portions of weld seam DG were completely examined in accordance with
Section XI Requirements. 18.5" at each end (37" total) of the weld was examined.
The remainder of this weld is unexaminable due to installed CRD housings.

CLOSURE 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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CLOSURE HEAD LONGITUDINAL (SIDE PLATE) WELD SEAMS DH - DP

Manual Examination Coverage

Weld seams DH - DP were examined 100% by manual examination techniques in accordance
with Section XI Requirements.

CLOSURE HEAD TO FLANGE WELD SEAM AG

Manual Examination Coveraqe

Weld seam AG was examined 100% by manual examinatior :chniques from one side only.
T™wo sided examination of this weld configuration is noc feasible. The one sided
examination is permitted per ASME V, Article 4, Paragraph T-441.4.4. In addition to
the ultrasonic examination, a surface (MT) examination was performed per Section XI
Figure IWB-2500-5.
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CATEGORY BD

Full Penetration Welds of Nozzles in Vessels

The following full penetration nozzle to vessel welds were examined 100% from the
shell side only using remote automatic examination equipment. The one sided
examination, due to the nozzle to vessel weld configuration, is permissible per
ASME V, Article 4, Paragraph T-441.4.4.

Recirculation 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 Qutlet Nozzles

N3 A, B, C, and D 100¢ Code Examination Coverage

Feedwater Inlet Nozzles

Nd A, B, E, and F 100% Code Examination Coverage

Core Spray Inlet Nozzles

N5 A and B 100% Code Examination Coverage

Low Pressure (oolant Injection Nozzles

N17 A, B, Cand D 100% Code Examination Coverage

The following full penetration nozzle to vessel welds were examined 100% from the
shell side only using a combination of automatic and manual examination equipment.
The 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 automatic examination due to
placement of Nozzle NBA.

N2C From AZ = 136.8° toAZ = 157.3° Total of 6.2"
N2D From AZ = 16.3° to AZ = 54.9° Total of 11.5"
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. The restriction to automatic examination was caused by nozzle N8A interfereing with
movement of the scanner arm. The interference does mot exist for manual examination
techniques. The missed areas were examined 100% manually in accordance with Section
XI Requirements.

Recirculation inlet Nozzles N2H and N2J interference to automatic examination due to
placement of Nozzle NS8B.

N2H From AZ = 118.2° to AZ = 159.9° Total of 12.4"
N2J From AZ = 16.4° to AZ = 55,1° Total of 11.3"

The restriction to autometic examination was caused by Nozzle N8B interfering with
movement of the scanner arm. The interference does not exist for manual examination
techniques. The missed areas were examined 100% manually in accordance with Section
XI Requirements.

Feed water inlet Nozzle N4C interference to automatic examination due to rlacnent of
Nozzle N9.

N4C From AZ = 62.6° to AZ = 69.0° Total of 1.9"

The restriction to automatic examination was caused by Nozzle N9 interfering with
movement of the scanner arm. The interference does mot exist for manual examination
techniques. The missed area was examined 100% manually in accordance with Section

‘ XI Requirements.

The followina full penetration to vessel weld was partially (83.3%) examined from
the shell side only using remote automatic examination equipment.. The 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° Total of 17.9"

Due to the placement of Nozzle N11B, no reduction to the percentage of unexamined
weld volume on Nozzle N4D is possible. There 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 Requirements.

The following full penetrlation nozzle to vessel welds were examined 100% from the
shell side only using manual examination equipment. The 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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Head Spare ozzle

N6B 100% Code Examination Coverage
Head Vent Nozzle

N7 1008 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
The nozzle inside radiused sections were examined 100% manually in accordance with
Section XI Requirements. The examinations were performed using either a simnale zone
or a three zone technique as determined by nozzle bore size. The three zone
technique offers examination coverage that exceeds that required by Section XI,
Figure 1 WB-2500-7(b) while the single zone meets the requirement.

The following nozzle inside radiused sections were manually examijed using the three
zone technique:

Recirculation Outlet Nozzles
N1 A and B
Fecirculation inlet Nozzles
N2A,B,C,D, E, F, G, H, J, and K
Steam Outlet Nozzles
N3 A, B, C, and D
Feed Water Inlet Nozzles
NdA,B,C, D, E, and F
Core Spray Inlet Nozzles
N5 A and B

Low Pressure Cooclant Injection Nozzles

N17A, B, C, and D
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The following nozzle inside radiused sections were manually examined using the
single zone technique:

Head Instrumentaticn Nozzle
N6A
Head Spare Nozzle
N6B
Head Vent Nozzle
N7
Jet Pump Instrumentation Nozzles
N8 A and B
Control Rod Drive Return Nozzle

N9
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This attachment contains the Regulatory Guide 1.150 required equipment sketches

for automatic examination search unit location.
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Limerick Unit #1
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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.

In this procedure, “"Reactor Vessel Welds" are those assembly welds
in the Limerick RPV that are categorized as either BA or BD under
the rules of ASME Section XI.

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.
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
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 Vessel Welds During
Preservice and Inservice Examination” * alternate
method.
Note: In this procedure asterisk refers to sections of the
alternate method.
PURPOSE
3.1 The purpose of this procedure is to assure that activities described
herein are performed and that records specified by Reg. Guide 1.150
are generated, gathered, stored, and reported in a manner consistent
with both Reg. Guide and General Electric Company Quality Assurance
Requirements.
3.2 It is NOT the purpose of this procedure to provide definitive

instructions 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 «ith the manufacturer's
recommendations.

GENERAL &B ELECTRIC
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METHOD(S) OF COMPLIANCE

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
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 performed 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 Vessel welds as specified below.

4.1.2.1 RF Waveform and frequency amplitude information
shall be recorded for each transducer involved with
the examination. These records may be photographic,
computer generated, or a combination of both. The
reflector used to generate the required information
shall be a calibration hole in one of the Owner's
RPY calibration standards. Identification of the
calibration standard and the reflector used shall be
documented to allow future RF Waveform data to be
gathered from the same reflector.

4.1.2.2 Screen Height Linearity Information shall be
recorded a§11y during %he 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
1inearity shall be the calibration data sheet.

GENERAL &3 ELECTRIC
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4.1.2.3 Amplitude Control Linearity Information shal) be
recorde Y during the first calibration
performed on each ultrasonic examinatfon system.

The data shall be gathered and sensitivity set in
accordance with the requirements specified in the
procedure being used during calibration. The record
of amplitude control linearity shall be the
calibration dat: sheet.

k.1.2.4 Angle Beam Profile Characterization shall be

performed for each fransaucer7ueage 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.

Calibration

4.2.1

4.2.2

4.2.3

4.2.4

Calibration for Manual Examinations shall pe performed in
accordance w applicable manual ultrasonic examination
procedure. Calibration checks shall be performed at the
intervals specified in the applicable examination procedure.
The record of manual ultrasonic calibrations shall be the
calibration data sheet.

Calibration for Mechanized Scanniqg shall be performed in
accordance w applicable remote ultrasonic examination
procedure. Calibration checks shall be performed at the
intervals specified in the applicable examination procedure.
The .ecord of remote ultrasonic calibrations shall be the
calibration data sheet.

Calibration Confirmation shall be as specified in the
applicable vltrasonic examination procedure (Ref.4.2.1 -
‘0202)0

Calibration Blocks used during the preservice examination of
e Limerick UnTt #1 Reactor Vessel Welds shall be those
furnished by the Owner. Where possible, the same
calibration block(s) should be used to perform successive
RPY examinations. Where use of the same block(s) is not
possible, the provisfons of Section *2.4 shall apply.

Examination scope and extent shall be in accordance with Reference
1.1.2. use of electronic gating is addressed in the
applicable ultrasonic examination procedure(s).

GENERAL &3 ELECTRIC
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4.3.1 Internal Surface examination requirewents per
‘ Section *3.1 are demonstrated during each ultrasonic
examination system angle beam calibration. The demonstration
shall document the ability of the ultrasonic examination
system to differentiate between an indication from “clad
rol1" 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.

1 ‘ 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. Determination of the adequacy of the recorded data and data
evaluation will be made by a certified Level IIl individual other
than the one performing the examination.

4.4.1 Geometric Indicaticns A1)l indications will be evaluated by a
certified Level ITT individual. If Level III analysis of the
data determines that the indication is geometric in nature,
the basis for the determination will be described in the
report of the examination.

4.4.2 Indications with Changing Metal Path A1l indications will be
evalua y a certited Level 11! individual. The Level 111
will determine the location, through-wall dimension, and
proper DAC evaluation. No determinations 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
amp i tude .

GENERAL &3 ELECTRIC
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4.4.3 Indications Without Changing Metal Path See explanation in
.47 above. Also, see precautionary note in *6.3 C for
consideration.

4.4.4 Evaluation of Indications A1l indications without changing

metal path and aTl Tndications in the outer 75% of the RPY
wall thickness shall be sized using 50% DAC end point data.

A1l 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 determined size of these
indications shall be the larger of:

a) Indication size determined using 50% DAC end point data,
- OR -

b) Indication size determined using 20% DAC end point data
minus the predetermined 20% DAC beam spread.

Reporting of Results The records detailed in Section *7 become a
part of %ﬁe report of the preservice examination. Retention of
these records is the responsibility of the Owner. Any indication
that exceeds the allowable limits detailed in Section XI will be
reported to the Owner in accordance with contractual and General
Electric Quality Assurance Manual requirements. The reporting of
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,
(GE drawing 160-83C-17 for manual equipment and DP Block #
for Automated equipment) together represent the range of
thicknesses to be examined on the Limerick Uinit #1 RPV. The
data and engineering analyses used to develop these error
bands will be included as a part of a report documenting the
requirements of S~ction *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 ir the Section *7 report.

GENERAL &3 ELECTRIC




5.0

4.5.3

4.5.4

4.5.5

4.5.6

PERSONNEL

Procedure No: LIM-UT-1

. ORIGINA
Revision No: 1 L COPY wue
Date: 10/10/83  THIS IMPRINT ;N REDN
Page 7 of 7

Fite ng_ 70, A

The actual volumes that have not been examined due to vessel

cogjjguration. 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, cladding to base material
interface, electronic gating, or opposite surface
interferences will be determined using the standards
discussed in Paragraph 4.5.1. Calculations for determination
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 Manua)
requirements. Any “Relief Requests" necessitated by these
items will be the Owner's responsibility.

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.

Sketches of mechanized scanning equipment with necessary
reference points and dimensions will be furnished with the
Section *7 report. These sketches will allow the Owner to
follow the mechanized scanning equipment's indication
location method.

Alternative volumetric examination, 1f used, will be
documented, and the results of such examinations will be
included in the report of the examination.

A1l 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 11l individual.

GENERAL &3 ELECTRIC
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Serial Letter No. 246B-134

BECHTEL POWER CORPORATIOM
Limerick Generating Station

P. 0. 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-2468B

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,

Project Manager
Nuclear Plant Services

AFF/jas

cc: S. J. Kepler
J. J. Honer (2)




SUMMARY REPORT COMPAR]ISON OF SENSITIVITY BETWEEN THE REMOTE
AUTCMATIC AND THE MANUAL EXAMINATION SYSTEMS
JSLD DURING THE LIMERICK #1 PRESERVICE
EXAMINATION

REFERENCE : PHILADELPHIA ELECTRIC COMPANY
Limerick Nuclear Generating Station
Contract No. 8031-M-246F
“ Unit #1 - Preservice Ult. asonic Examination

-

The data gathered during the Limerick Unit #° Preservice Examination provides the
baseline against which future inservice ex2u 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*are 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 1 . - ' theck 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.

The factors affecting ultrasonic data can be grouped in three broad categories.
The categories are:

1. The system operating characteristics
2. The equipment manufacturing tolerances for instruments.
3. Transducer characteristics.

The foliowing 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 rajor 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 1s 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 1s designed to operate

adequately over a range of frequencies from

b 1.0 - 10.0 MHz. Each receiver, however, has

- 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.

S resuits i1n 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 “road band.

‘ Receiver bandwidth and RF/video circuitry are known to affect the results of ultra-
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
manner. For purposes o this report, the 6 dB spread referenced above will be
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 specitied by the manufacturer. The bands vary somewhat
between manufacturers but are consistent between instrumernts 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 & single multiplexed ultra-
sonic instrument. Therefore, the a‘fect of tolerances on the Limerick data is

negligible.

The Manual Examination Systens used at Limerick contained several instruments pro-
l duced by the same manufacturer. The affect of manufacturing tolerances on the
manyal data is present and must be accountea for.
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It has been learned through experience that d:fferert ultrasornic instruments,
each operating within the manufacturers specifications, may offer widely varying
responses from the same reflector. One case at an operating plant involved a
reflector that was present, disappeared the following year, and reappeared the
third year. The cause was found tc 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
instduments from the same manufacturer. It is reascnable to expect the spread
between instruments of differcnt wmanufacturers to be even higher. The GE data
was generated using the same transducer and reflectors with only the instruments
as a variable. The data does not cover instruments from all manufacturers but

it is a reasonable assumption that the dats provides sufficient comparison for
data correlation. Ffor 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 system. The variations within a single transducer
over a periocd of time are caused by mechanica) damage. aging of the active

, nt, and wear. The variations betweer transducers, especially those from

di*ferent manufacturers, result from design, assembly techniques, materials,
damping, and electromechanical efficiency. The range of performance hetween
transducers is wide. A 6 dB difference between two iransducers 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
the items above, only electromechanical efficiency znd transducer shape have been
thoroughly documented through research efforts. Treir affects on the Correlation
of Limerick data is as follows.

Remcte Automatiz 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
of a return signal to a predetermined value.
This measurement is made curing the transducer
certificazion 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
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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 or
rectangular elements. This means that a small
refiector is more likely to be interrogated
by the strongest portion of the beam when
using a round transducer.

Naqg%1 Examination System Electromechanical Effici --v for the trans-

s ducers used in the Manual Examination 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 cerrelation 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" diametér L wave transcucers compare favorably
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

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

laboratory studies.
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DISCUSSION

As presented in the preceeding paragraphs, equipment differences ranging from

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 Examinatior 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
diff¢rences for the equipment used at Limerick was estimated as follows:

Theoretical Observed
Differences in Receiver and ) .
RF/Video Characteristics *3d8’s Negligible
Differences in Instrument Known Only to + 5.5 dB's
Manufacturing Tolerances Manufacturers
Differences in Transducer . ; |
Characteristics t0 W' :348s
Differences Due to Not Clearly o+ 2 dB's
Transducer—Shape ———— fstimated - .

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
differences at these plants ranged frcm 4 dB's through 11.1 dB's for an average

of 7.55 dB’s.

CONCLUSION

If manual examination of indications det ~ted 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 ¢n 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 111 performing the exam should be
aware that direct comparison may be impossible and a *+ 10.5 dB
sensitivity difference could exist.

Page 5 of 6



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

.» levels. In the case of small, unfavorably oriented reflectors,
comparison by manual techniques may be impossible.

§. As the state of the art in both automatic and manual equipment improves,
the changes should be evaluated for their affect on the correlation
factor. The changes should then be applied during the comparisons.

-
-

Prepared by: 2F&ele pf. %'g., )
Wade F. Miller

GE DASESO ESD
NDE Specialist

WFM/jas
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GENERAL B ELECTRIC
NUCLEAR ENERGY BUSINESS OPERATIONS

O MENT TITLE Test Methods for Determination of Distance Amplitude Correc
. “Difference Between Ultrasonic (UT) Instruments - Procedure B
TYPE
END SCRPTION OF GROUPS FMF
WL ITEM NO,
REVIBIONS

'3 PRINTS TO
MADE BY APPAOVALS Fxn LOCATION
R.E. Lindemann
CHKD BY ISSUED
B.R. Rajala v 2 § NO

| NED 8Os (REV 1M2)




l'w'cua‘ntnuov cfﬂfﬂlle!lﬂ:ﬂﬂc eno. 2

BUSINESS OPERATIONS REv

] Test Methods for Determination of Distance Amplitude Correction (DAC)
Curve Difference Betveen Ultrasonic (UT) Instrument

Frocedure B

Purpose of the test is to determine whether differences occur between ultrasonic
instruments which produce varying results.

Test No. )

1.) Select ultrasonic {nstruments that have been electroniénlly calibrated.

2.) Perform s linearity check on each instrument before performing the various
tests. Those ln.trunantg that do not meet the requirements of Steps ! and
2 shall not be used.

3.) The same transducer/wedge/cable combination shall be used for all tests.

4.) Using the test block shown in Sketch #1, calibrate the ultrnsohic instrument
by setting the peak amplitude response from the 2" deep, 1/4" dismeter hole
to approximately 75 - 291 Full Screen Height (FSH).

5.) Without changing the gain, scan and record the peak amplitude response from
the 3, 4, 5, and 6 inch deep, 1/4" diazeter holes. This will be the

reference gain.

6.) Go to the 1/8" éilameter holes and record the peak amplitude responses from
corresponding holes (2, 3, 4, 5, and 6 inch depths).

7.) All data 1s to be recevded in X FSEH.

8.) Repest the above ter. for each instrument.

MEC 80 (mEV i0M))



WUCLEAR ENERQY GENERAL ELECTRIC w0, 3

BUSINESS OPERATIONS REv

. Test No. 2

1.) Use the sase transducer/wudge/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 betwsen 75 and $0X PSH. Go to the 1/8" dianmeter hole

st the corresponding depth and record the pesk amplitude response.

3.) Repeat Step 2 for the 3, 4, S, and 6 inch deep holes.

NEO 807 (REV 10/m1)



GENERAL &3 ELECTRIC

Procedure B

The objective of Procedure B was to determine the extent of response varia-

-

tions between individual ultrasonic fnstruments.

Test 11
A DAC curve was established using the 174" SDH at depths of 2, 3, 4, 5, and
6 inches on the test block shown in figure #2. 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 4b

depending on depth of reflector. The results are shown in table #5 and figure
3,

TEST #2

This test was a repeat of test #1, except that all 1/4" SDH responses were
set to BOX FSH and then the ccrresponding 1/8" SDH response: were recorded.
The results of this test show that {ndividual ultrasonic instrument dif-
ferences are decreased when the reference scale 1s increased. The range
of difference was .7 to 2.1 db for this test. The results are shown in

table #6 and Tigure 44,
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INSTRUMENT

usIe 11
S/N 3299

buk FSH
42% FSH
24% FSH
12% FSH
6" FSH

49¢ FSH (61% DAC
24% FSH (57% DAC
17% FSH (713 DAC)
7% FSH (54% DAC)
3% FSH (50% DAC)

USM-2
S/N_65024

82% FSH
45% FSH
22% FSH
13% FSH
5% FSH

50% FSH (61% DAC)
23% FSH (51% DAC)
12% FSH ssss DAC
8% FSH (612 DAC
3% FSH (601 DAC)

PROCEDURE B TEST #)

TABLE #5

usIP N
S/N 3984

80% FSH
451 FSH
Z8% FSH
18% FSH
10% FSH

§2% FSH (65% DAC
28% FSH (62% DAC
19% FSH (68% DAC
11% FSH (61% DAC)

usiP N
S/N 3402

80% FSH
47% FSH
28% FSH
20% FSH
131 FSH

53% FSH (66% DAC)
27% FSH (57% DAC)
20% FSH (71% DAC
131 FSH (65% DAC

NORTEC 131
S/N D103

82% FSH
$3% FSH
342 FSH
21% FSH
14% FSH

54% FSH 536! DAC
33% FSH (62% DAC
20% FSH (59% DAC)
14% F5H (67% DAC)

8% FSH (80% DAC) 9% FSH (69% DAC) 8% FSH (57% DAC)
USM-2 USL-38 USL-38
S/N 69084 S/N 1011 $/N 911176
82% FSH 80% FSH 80% FSH
453 FSH 50Y FSH 45% FSH
25% FSH 32% FSH 29% FSH
133 FSH 201 FSH 17% FSH
7% FSH 133 FSH 12% FSH
52% FSH (631 DAC 501 FSH (63% DAC) 45X FSH (56% DAC)
23% FSH (51% DAC 0% FSH (60% DAC) 27% FSH (60% DAC)
15% FSH (60% DAC) 20% FSH (63% DAC)  16% FSH (55% DAC)
8% FSH (6% DAC) 14% FSH (70% DAC 11% FSH (65% DAC)
31 FSH (42% DAC) 9% FSH (69% DAC) 7% FSH (58% DAC)



- SAME TRANSDUCER USED FOR ALL TESTS
® - SAME TEAM PERFORMED ALL Q..s
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INSTRUMENT
SIp N
/N 3802

usIP M
S/N 3299

usiP M
S/N 3984

NORTEC
S/N D103

USM-2
S/N 69024

USM-2
S/N 69084

ISL-38
/N 911174

L3L-38
S/N 100

Depth

/4"
1/8"

/4"
1/8"

e
1/8"

1/4"
1/8"

1/4"
‘/8"

174"
178"

1/4"
1/8"

1,‘!0
1/8"

SOH
SDH

SDH
SDN

SDH
SOH

SOH
SDH

SOH
SDH

SDH
SOH

SDH
SDH

SDH
SOH

PROCEDURE B TEST #2

BOIFSH
52%FSK
(65% DAC)

BOLFSH
4437 SH
(55% DAC)

BO%F SH
§13FSH
(64% DAC)

78%FSH
SOZFSH
(64% DAC)

88%FSH
55%FSH
(63% DAC)

77%FSH
46%FSH
(601 DAC)

80%FSH
S0%FSH
(633 DAC)

BOXFSH
SOLFSH
(63% DAC)

BOZFSH
SO%FSH
(633 DAC)

B0%FSH
4B%FSH
(60% DAC)

B0%FSH
4BYIFSH
(60% DAC)

77%FSH
4B%FSH
(62% DAC)

BATFSH
SO%XFSH
(60% DAC)

B2%FSH
SO%FSH
(61% DAC)

80%FSH
52% FSH
(651 DAC)

80%FSH
S1IFSH
(64% DAC)

TABLE €

‘.

BOXFSH
S2%FSH
(65% DAC)

BOYFSH
50%FSK
(63% DAC)

BOIFSH
493FSH
(61% DAC)

B5%FSH
S3%FSH
(623 DAC)

78LFSH
43%FSH
(55% DAC)

79%FSH
S0%FSH
(63% DAC)

BOLFSH
51%FSK
(643 DAC)

BOLFSH
S0%FSH
(63% DAC)

s.

BO%FSH
62%FSH
(78% DAC)

BOLFSH
60%FSK
(75% DAC)

BOXFSH
60%FSH
(75% DAC)

B2%FSH
60%FSH
(73% DAC)

BBAFSH
65%FSH
(74% DAC)

90%FSH
68%FSH
(763 DAC)

B0%FSH
S5%FSH

(69% DAC)’

BO%FSH
58LFSH
(733 DAC)

BOLFSH
6SYFSH
(811 DAC)

BOIFSH
S6%FSH
(70% DAC)

80XFSH
SOLFSH
(74% DAC)

BOXFSH
S74FSH
(71% DAC)

QO%FSH
70%F SH
(78% DAC)

85%FSH
68%FSH
(80% DAC)

BOYFSH
§1LFSH
(64% DAC)

801FSH
58%F SH
(73% DAC)
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- SAME TRANSDUCER FOR ALL TESTS
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Attachment 4

LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMARY TABLE, REV. 0

The Component Summary Table is presented in two parts. Part 1 is
an itemized listing of the pressure retaining components, welded attachments
and supports for which comnlete 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 111 are considered adequate to meet the requirements
of Section X1 Examination Category B-M-2, Item B6.7. Both parts of the
table include components prev »usly identified for relief request,

The data provided in the omponent Summary Table is based on Incomplete
Examination Analysis Reports (.EAR's) and Revision 7 of the Preservice
laspection Program Plan as submitted by NES.

It is recognized that this Component Summary Table, as prescented in
this Revision 0, is subject to change, concingent upon the conclusion of
current examination data anilyses and modifications on the plant design
and as-built configuration.

The following is an abbreviation index for use with the Component
Summary Table:

General

e e e e

N/A - Not Applicable.

S1C - Safety Impact Category = The Category number identdf ied
relates to a description in the Safety Impact Summary
which follows the Component Summary Table.

Systeus
Residual Heat Removal - RH
High Pressure Coolant Injection - He
Main Steam - MS
Core Spray - Ccs
Feedwater - FW
Reactor Core Isolation Cooling - RC
Reactor Recirculation - RR
Reactor Water Clean=-up - RW
Control Rod Drive - RD



2"

LD
LU
Min
Max

RT -
uT -

V3 -

RSL/pd 2/2

LIMERICK GENERATING STATION, UNIT 1
SAFETY IMPACT SUMMARY, REV. 0

Component Suffixes

New or additional weld
Longitudinal Seam (Downstream)
Longitudinal Seam (Upstream)
Inner Radius of Elbow Seam
Outer Radius of Elbow Seam
nepair Weld

Lxamination Code

Magnetic Particle Examination
Radiographic Examination
Ultrasonic Examination

Long. = Longitudinal as defined in ASME Section XI,
Article I11-4430, "Longitudinal Reflectors".

Cire. = Circumferential as defined in ASME Section XI,
Article I1I-4420, "Circumferential Reflectors".

Visual Examination



Addendum to Component Summary Table, Parc 1, Rev. 0

Component Identification: HP=117

Isometric Drawing Number: 02-04

Component Description: 14" x 14" x 10" Tee to Valve
(HV=1F007)

Code Category/Ttem No.: C-F/C2.1

IEAR Ne.,: N/A

Obstruction/Remarks: Indication Exceeded 20% DAC, Sized at
50Z DAC

Percent Complete: N/A

Method of Examination: uT

S1C: 8

Relief Request Number: 20

Component Identification: 761E920~HAW
Isometric Drawing Number: 07-101
Component Description: Pump Support, Lug Weld
Code Category/Item No.: B-K-1/B5.4
IEAR No.: N/A
Obstruction/Remarks: Forged Lug to Cast Base Metal
\ Percent Complete: 0Z Long. & Circ.

Method of Examination: Ul

'I' SIC: 4
Relief Request Number: 8
RSL/pd07098403



Component Ident. No.
~Ascmetzic Dug. No.

RHA-00 1A
01-01

RHA-013
or-0

REA-092
01-01

RHA-T80AR
o1-02

RHA-1S52A
01-02

RHA-O34R
01-03

RHA-065A
01-03

RHA-0948A
01-03

RHB-003
01-06

REB-00S&
91-0%

RHB-005LD-
Max
21-04

Component Descriptien

Code CategorysIitem No.

Nozzle to 12" Pipe
B-J/7B% .5

12" Flued Head (x-4%5AN)
to Valve (HV-1F017A)
8-J/84 .5

12" Flued Head (x-13A)
to Valve (HV-I1FO015A)
B-J7B8 .5

16" Flued Head (x-391)
to Valve (HV-FO210)
c-rsC2.1

6" Tlued Head (x-205N)
to Valve (WV-I1FO027R)
C-FsC2.1

18" Pipe to
Flange (FE-INO.&A)
c-FsC2.1

30" % 29" Reducer to
28" Pipe
B-J/7B& .S

12" Pipe to
18" x 12" Reducex
c-FsC2.1

Valve (1F065B) to
12" Pipe
B-J7B8.5

12" Pipe to Elbow
B-J/B& .5

Elbow Seam Max. Radius

B-J/B8 .5

LIMERICK GENERATING STATION,

2036

2212

2087

2257

2242

2208

2008

2009

Obstruction/Remaxks

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Fitting Wel”

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting ¥=1ld

Joint Configuration
Fitting to Fitting Weld

Joint configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Pipe Neld

Proximity of Adjacent

Drain Line to Scan Path On

Pipe side and Columnar

Structuzre of Dendritic Weld

Insufficient Distance

Between Welds RHB-003 and
RHB-004 for Full Scan Path

Insufficient Distance

Between Welds RHB-003 and
RHB-004 for Full Scan Path

Indication Exceeded 20% DAC.

sized at 50X DAC

UNIT 1

Z Complete

60X Long

100%

60% Long. &

Cirxe.

Cizc.

S0%X Long.
30X Cirxc.

60% Long.

100%

Cizec.

80% Long &

Cirec.

75% Long.

100%

Cirxc.

80% Long &

Cirxe.

100%
Circ.

100%
Circ.

100%
Cizxce

N/7A

Long €

Long £

Long €

uT

uT

uT

uT

ur

uT

uT

"

Relief
Request

.
6

13
13

13

13
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Component Ident. No.
~Asometzic Pue No.

RRB-313
01-0%

RHB-082
01-0%

REB-14%AR
21-05

RER-0S3R
21-06

REB-067A
er1-846

REC-213
0197

REC-017R
er-e7

ANC-0S53e
oi-08

RNC-058L0 teo
ENC-055LD
g1-08

RRC-0S6LY to
RHC-057LD
er-08

RHC-965a
or1-08

-
-

Component Descraiption

Code Categozv-/Ites No.

12" Flued Head (x-458B)
to Valve (HV-1FO17B)
B-J/7B8.5

12" Flued HWead (x-133)
te Valve (HV-1FOI5H)
B-J/78% .5

16" Flued Head (x-3%3)
to Valve (HV-iFO21B)
C-Fs22.1

6" Flued Head (x-2053)
to Valve (HV-1F3278)
c-FsC2.1

30" Pipe to Flange
c-rsc2.1

Valve (HV-1FO00%B) teo
24" Flued Head (x-203B)
c-Fsc2.1

12" Flued Head (x-&5C)
te Valve (RV-1VO17C)
5-J784 5§

18" x 12" Reducer
to 18" Pipe
c-Fsc2 .

30" Pipe to Flange
c-FsC2.1

Longitudinal Elbow Seawm
c-rsc2.2

Longitudinal Elbou Seaw
c~-FsC2.2

Valve (HV-I1FQO0SC) te
24" Flued Read (x-203C)
C-FsC2 1

LIMERICK GENERATING STATION. UNIT 1
1. REY. O

2212

210

2207

2212

209%

2019

2020

2042

Obstruction/Pemaxks

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Titting to Fitti~g WNeld

Joint Configuration
Fitting to Fitting Weld

Joint Confi ation
Fitting tc Fitting WNeld

Joint Configuration
Pipe to Fitting Neld

Joint Configuration
Fitting to Fitting Weld

Joint Conficuration
Fitting to Fitting MHeld

Proximit, of Neld to
Penetration Limiting
Scan Path

Weld Configuration
Loss of X-Ducer Contact
in Held Toe

*"Permanent' Welded Supporxt
Brace on Neld Seam

“"Fermanent™ Welded Support
Szxace on Weld Seam

Joint Configuration
Fatting to Fitting Weld
I-Beam Obstruction

X Complete

60% Long £
Cize.

80% Long
50X Circ.

80% Long &
Cirxc.

80% Long &
Cirxe.

402 Long €
Cixe.
75% Long €

Cire.

60% Long €
Cizec.

45% Long €
Cixec.

90X Long £
Cizec.

80% Long £
Cize.

40% Long.
Cizec

757 Long &
Carzc

ur

uT

uT

ur

uT

ur

uT

uT

uT

uT

ur

urT

11

"

"

"

Reliedf
Regquest

13

13

13

13

13

14

13




Component Ident.

RED-00%
81-09

RED-013
01-09

RHD-9TAR
0r-0%

RHD-0 152
0r-09

REP-059
21-10

RED-06 L0
RHD-062LD
01-18

RND-063LU
RED-06SLD
¢1-10

RED-0722
or1-10

RE-01S
o1-11

RE-016ALD-
Mawx.
o111

ER-02)
0¥-13

teo

to

Comsponent Description
Code CategozvsIltem No.

12" Pipe to Elbow
B-J7B%.5

12" Flued Head (x-%5D)
to Valve (NV-1FO017D)
B-J BN .5

Valwe (NV-1F217D) to
12" Pipe
c~-Fs€2 .1

12" Pipe to Elbow
c-rsc2.1

Flange to 30" Pipe
c-rsc2."

Lomgitudinal Elbow Seam
c~-FsCc2.2

Longitudinal Elbow Seam
c-FsC2.2

Valve (HV-1FO0G&D) to
45" Flued Head (x-203D)
c-rsCc2.1

20" Flued Head (»x-12)
to Valve (HV-1FO008)
B-J/B%.5

tongitudinal Elbow Seam
c-F7sC2.2

28" Tee to
28" x 28" x 20" Tee
c~-FsCc2 .1

LIMERICK SENERATING STATION.

LZEAR Mo,

2007

22468

2088

2018

1277

2054

Obstruction/Remaxks

Insufficient Distance
Between Welds RED-003

and RHD-008 fox Full Scan
Path

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Pipe Held

6" Sueep-o-Let in Pipe
172" from Weld Limsiting
Scan Path

Two Nozzles Partially
Blocking Scan Path

*"Persanent” Welded Support
Brace on Weld Seam

*"Persanent”™ Welded Supporxt
Brace on Weld Seam

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Nozzle Welded on Seam
Centexrline 3.8" from
Weld RH-0163

Joint Configuration
Fitting to Fitting Weld

UNIT 1

X Complets

160X Long
60X Cirxc.

60% Long &
Circ

90X Long %
Cirxe.

100X Long
98X Cirxc.

100X Long
95% Cizc.
100X Long
70X Circ.

80X Lomg &
Cirec.

75% Long &
Cixc.

80X Long £
Cize.

92% Long £
Care.

98% Long £
Caire.

Nethod

uT

ur

uT

uT

uT

1’2 4

uT

uT

ur

uT

"

n

n

Relief
Regquest

13

16

14

13

18

13



Component Ident.

isometzic Dus. Nc.

S1-1F067A-B
01-13

S1-1F0678-B
01-13

S1-RV-1F006A-3
01-13

S1-HV-1F006B-3
9113

RE~-109
L AR ]

RH- 146
| 01-1%

‘ RH-160
‘ 01-18%

RHA-1902
01-15

RR-177
01-20

RH-1950A
er-20

i

Comporent Description
Code CategozvsItem Mo,

20" Gate Valve Bolting
16 Studs and Muts
cC-DpsCs. 2

20" Gate Valve Beolting
16 Studs and Nuts
c-DsCs%.2

20" Motorized Gate Valve
Bolting. 16 Studs £ Nuts
c-psCs.2

20" Motorized Gate Valve
Bolting. 16 Studs £ Nuts
cC-bsC%.2

Valve (PV-C-1FOSIN)
to 18" x 6" Reducerx
c-rsc2.1

10" x 6" Reducer to
Valve (PV-C-1FO051B)
c-FsC2.1

Valve (HV-C-158A) to
10®" x 6" Reducer
c-FsC2.1

6" Pipe to Flange
B-J/B8.5

6" Flued Head (x-17)
to Valve (HV-1F023)
B-J/B& .5

8" x 6" Reducer to
Valve (HV-130)
c-FsC2.1

6" Pipe to Pipe
c-FrsC2.1

LIMERICK GENERATING STATION.

IEAR No.
2253

2253

2253

2287

2059

2078

2235

2077

27256

2230

Obstruction/Remarks

Valve Body Blecking
Access to One End of
Studs and Nuts

Valve Body Blocking
Rccess to One End of
Studs and Nuts

Valve Body Blocking
Access to One End of
Studs and Nuts

Valve Body Blocking
Access to One End of
Studs and Nuts

Joint Configuration
Fitting to Fitting Weld

1" Drain Line WNeld
Partial Obstruction of
Scan Path

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Pipe Weld
Columnar Structure of
Dendritic Weld

Joint Configuration

Fitting to Fitting Weld

Joint Cunfiguration
Fitting to Fitting Weld

"Permanent™ Hanger
Compliete Obstruction

(Refer to Section IIXI Surface

and R.T. Exam. Results)

UNIT 1V

X Complete Hethod s1C

80X Surface

80X Surface

80X Surface

80X Long
70X Cirxc.

100X Long
98% Cirxc.

75X Long
€0%X Cizxc.

30% Long £
Carxc.

60% Long.C
Cirxec.

75% Long.
100X Circ.

0% Long €
Circ.

nr

nT

MNT

uT

uT

uT

uT

uT

uT

uT

3. n

.n

16

Relief

Re [uest

25

24

2%

13

13



Component Ident. No.

Asometzic Pus, No.

RH-198a
01-20

S1-PSV-1F097-8
01-21

RHA-28%
01-22

RHB-185
01-23

RNR-HXA-N3
01-2%

RHR-HXB-N3
01-2%

RHR-HXA-NS
01-24%

RHR-HXB-NG
o01-2%

RHR-HXA-3
01-2%

KHR-HXB-3
01-2%

RHR-HXA-&
01-2%

Component Description

Code Categoxv/Ites No.

£ Pipe to Pipe
c-FsCc2.1

4" x 6" Relief Valve
Bolting. 8 Studs £ Nuts
c-DsC%.2

Valve (RV-125M)
to 18" Pipe
c-FsC2.1

Valve (HV-1258)
to 18" Pipe
c-rsCc2.1

Heat Ixchanger Nozzle
to Head Weld
c-8s/Cr.2

Heat Ewxchanger Nozzle
to Head Weld
c-BsC1.2

Heat Exchanger Nozzle
to Shell 1 uWeld
c-BsCY.2

Heat Exchanger Nozzle
to Shell 1 Weld
c-psCY. 2

Heat Exchanger Shell 3
to Shell 2 Weld
C-As7C1.1

Heat Exchanger Shell 3
To Shell 2 Weld
C-A7sCY .1

Heat Exchanger Shell 1
to Flange Weld
C~-AsC1. 1

LINERICK

LEAR No.
223

2253

20848

2224

2228

2057

2056

2061

2233

GENERATING STATION. UNIT 1

Obstruction/Remarks

"Permanent™ Hanger
Complete Obstruction

(Refer to Section III Suxface

and R.T. Exam. Results)

Yalve Body Blocking
Access to One End of
Studs and Nuts

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Pipe Weld

Sock-0-Let Welded
in Scan Path

Sock-0-Let Helded
in Scan Path

Joint Configuration
(Refexr to Sectionm III
R.T. Results)

Joint Configuration
(Refer to Section III
R.T. Results)

Joint Configuration
(Refer to Section IIl
R.T. Results)

Joint Configuration
(Refer to Section III
R.T. Results)

Studs and Nuts on
Flange Side

Z Complete
0% Long. €
Cirxc.

80X Surface

60% Long. €
Cizc.

60X Long. &
Cize.

98% Long €
Cizc.

98% Long. £
Cize.

80% Long. C
Circ.

90% Long. €
Circ.

90% Long. &
Cit

90% Long. C
Cixc.

50% Long.
100% Circ

nr

uT

ur

ur

uT

uT

urT

uT

uT

uT

Relief
Regquest

T
13

s
13
13
"
1
1"
"

21

21



Component Ident. No.
Asometzic Pwag. No.

RER-HXB-&
01-2%

RER-HXB-1
g1-28

RHR-HXB-1-A
01-25

RHR-HXB-1-B
01-25

RER-HXB-1-C
01-25

RER-HXB-1-D
01-25

RHR-KXB-2-A
01-25

RMR-HXB-2-C
01-25

REK-HXB-2-D
01-25

RER-HXA-1-2
01-25

RHR-HXA-1-B

01-25

Component Description

Code CategoxysItec No.

Heat Exchanger Shell
to Flange Weld
c-AsC1 .1

Heat Exchangexr Head
to Shell § WNeld
C-AsCt .1

Top Mounting Support R
Heat Exchanger
c-¢csC1.3

Top Mounting Support B
Heat Exchanger
c-csC1.3

Top Mounting Suppoxt C
Heat Exchangex
c-csc1.3

Top Mounting Suppozt D
Heat Exchangerx
c-cs€1.3

Bottom Mounting
Support A

Heat Exchanger
c-csC1.3

Bottom Mountirg
Supporzt C

Heat Ewchanger
c~-CsC1.3

Bottom Mounting
Supporxt D

Heat Exchangerx
c~-C»€1.3

Top Mountaing Support R
Heat Exchanger
€-Cr€1.3

Top Mounting Support B
Heat Exchanger
c-csC1.3

LIMERICK GENERATING STATION,

IEAR No.

2234

2227

2178

2177

2176

2186

22013

2199

2255

2185

Obstxuction/Remagks

Studs and Nuts on
Flange Side

Post-Sxind Weld
Contour.

Inside Fillet Weld
Not Accessible to Exam

Inside Fillet Weld
Mot Accessible to Exam
Lifting Lug on Outside

Inside Fillet Weld
Mot Accessible to Exam

Inside Fillet Weld
Not Accessible to Exam

I-Beam Obstructing Bottom
Outside Fillet Weld

I-Beam Obstructing
Botto» Outside Fillet
Weld

I-Peam Obstructing
Bottom Outside Fillet
Neld

Inside Fillet Weld
Not Accessible to Exam

Inside Fillet Weld
Not Rccessible to Exam

UNIT 1

% Complete

S50% Long.
100% Cixc.

80X Long.
100X Cirxec.

100X Outside
0% Inside
Fillet

90X Outside
0% Inside
Fillet

100% Outside
0% Inside
Fillet

100% Outside
0% Inside
Fillet

75%0utside
100% Inside
Fillet

75% Outside
100% Inside
Fillet

75% Outsaide
100% Inside
Fillet

100% Outside
0% Inside
Fillet

100% Outsade
0% Inside
Fillet

uT

uT

nr

nr

nr

nr

MT

NT

nT

Relief
Request
iliihase

21
F 3
12
12
12
12

12

i2

12

12



Component Ident. No.
Asometzic Dwa No.

RAR-HXA-1~-C
01-25

RER-HXA-1-D
01-2§

RER-HXA-2A
01-25

RHR-HX.-2B
01-25

RHR-HXA-2C
01-25

RHR-HXA-2D
01-25

RHA-258
01-26

RHA-259
01-26

RHB-193
01-26

RHB-19%
01-26

Compcnent Descraiption

Code Categoxv-/Item Mo,

Top Mounting Support C
Heat Exchanger
c-csCc1.3

Top Mounting Supporxrt D
Heat cxchanger
c-c/Cc1.3

Bottom Mounting
Suppozxt A

Heat Exchanger
c-csC1.3

Bottom Mounting
Supprzt B

Heat Exchanger
c-csCc1.3

Pottom Mounting
Suppoxt C

Heat Exchanger
c-csc1.3

Bottom Mounting
Suppozt D

Heat Exchanger
c-¢csC1.3

22" Eldow to Valve
(RV-01820)
c-FsC2."

Valve (HV-182A) to
18" = 22" Reduce:x
c-FsCc2 .

18" x 22" Reduce:r to
Valve (HV-182B)
c-fsCc2.1

Valve (HY-1828) to
15" w 22" Reduce:r
c-Fsc2 "

LIMERICK GENERATING STATIOM, UNIT 1

LIEAR Mo, Obstructions/Remarks

2188

2189

2208

2179

2195

2183

2062

2250

2091

209

Inside Fillet Weld
Not Accessible to Exam

Inside Fillet Welds
Mot Accessible to Exam

Inside Fillet Weld
I-Beam Obstructing Outside
Mot Accessible to Exan

Inside Fillet Weld
I-Béam Obstructing Outside
Not Accessible to Exam

Inside Fillet Weld
i-peam Obstructing Outside
Mot Accessible to Exam

Inside Fillet Weld
I-Beam Obstructing Outside
Not Accessible to Exam

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Fitting Weld

Sock-0-Let in Weld
Scan Path

Sock-0-Let in Welid

Scan Area Indication
Exceeded 20% DAC, Sized
at 50% DAC

Z Complete

100% Qutside
0X Inside
Fillet

100X Outside
0% Inside
Fillet

75% Outside
0% Inside
Fillet

75% Outside
0% Inside
Fillet

75% Cutside
0% Inside
Fillet

75X Outside
0% Inside
Fillet

75% Long. €
Carc.

80X Long. €
Cizxs:

95% Long. L
Circ.

100% Long.
95% Carc.

MT

nT

ny

nr

uT

uT

uT

uT

Relief
Request
S TN
12

12
12
12
12

13
i3
13

13.20




Cemponent Ident. No.

Lsometzic Dwa No

RHA-P-E
0r1-27

REA-P-F
er-27

RHA-P-G
0 -27

REA-P-AY
01-27

REB-P-E
01-27

REB-P-F
01-27

RHB-P-6
01-27

REB-P-AY
01-27

RNC-P-E
o -27

REC-P-F
e1-27

RNC-P-G
01-27

Component Pescraiption

Code Categoxv/Item No,

Elbow to Outlet Head
Weld, Purp 2
c~-FsC3.1

Flange to Outlet Eldow
Weld, Pump A
c-FsC3.1

Stuffing Box to Outlet

Elbow Neld. Pump A
c-rsCc3.1

Pusp A Support Anchor
1-178" Dia. Dolted
C-E-2/C3.%

Elbow to Outlet Head
Weld., Pump B
c-Fr/sC3.1

Flange to Outlet Elbow
Neld, Pusp B
c-FsC3."

Stuffing Box to Outlet
Elbow Weld. Pump »
c-FsCc3.1

Pump B Support Ancher
1-174" Dia. Bolted
C-E-27/C3. &%

Elbow to Outlet Mead
Held, Pump C
c-rsCc3.1

Flange to Outlet Elbow
Held Puwsp. C
c-FsC3.1"

Stuffing Box to Outlet
Elbow Neld., Pumsp €
c-FsC3. 10

LIMERICK GENERATING STATION.

IEAR ho. Obstruction/Remaxks

2097

2097

2097

2097

2097

20%7

N/7A

2963

2063

2063

Joint Configuration

Joint Configuration

Jeint Configuration

Incased in Cement

Joint Configuration

Jeint configuration

Joint Configuration

Incased in Cement

Joint Configquration

Joint Configuration

Joint Configuration

Z Complete

S0%X Long.
Carxc.

90% Long.
Cizec.

S0% Long.
Cizxe.

1002 of
Accessible
Bolting

90X Long.
Cizxec.

90% Long £
Cirxc.

S0% Long.
Cirxe.

100% of
Accessible
Bolting

50% Long.
Cirxec.

50% Long.
Cirxc.

50% Long
Caixc.

4

[ 4

[ 4

[ 4

Nethod
ur

uT

uT

VT

urT

uT

vr

ur

uT

uT

1

"

n

"

"

"

1

"

Reliet
Reguest
S

17

17

17

18

17

17

7

18

17

17

Ll



Component Ident. No.
Asometzic Dus. No.

RRC-P-a1
-2

RND-P-E
er-27

RND-P-T
°1-27

RED-P-G
0r-27

RED-P-AY
o027

GEB-118-R8
er-102
SER-118-0901
er-102

GAB-118-8713
2r-102

GER-11R-m1
g1-103

GRB-118-H%02
21-103

GEB-101-M21
21-103

GRR-101-m18
01-103

Component Descraiption

Code Categorv/Iites No.

Fump C Support Aachorx
1-178" Dia. Bolted
c-g-2/7C3. %

Elbow to Outlet Head
Weld. Puap D
c-r/sC3.1

Flange to Outlet Elbow

Seld. Pump D
c-rsCc3.1

Stuffing Box to Outlet

Elbow Weld., Pump D
c-rs€3.1

Pump D Suppeort Amcher
1-1/8" Dia. Bolted
Cc-E-37C3. %

Pipe Support., % Lugs
Cc-E-1sC2.5

Pipe Supporxt.
Anchoxr Sleeve
CcC-E-¥7€2.5

Pipe Support, 16 Lugs
Cc-E-1s€2.5

Pipe Support. 8 Lugs
cC-E-1sC2.5

Pipe Support. Saddle
c-2-17C2.5
Pipe Suppert. 8 Lugs

c-E-1sCc2.5

Pipe Support. § Lugs
cC-E-%/C2.5%

LINERICK GENERATING STATION. UNIT 1

AEAR No. Obsixuction/Remaxks

NsR

2070

2070

2070

N/A

2138

N/R

2139

2182

Incased in Cement

Joint Configuration

Joint Configurzation

Jeint Coniiguration

Incased in Cement

LS ]

N/R

Adjyoining Clamp
Refexr to ASME Section
Inspection Results

Adjoining Clamp
Refer to ASME Section
Inspection Results

N/R

Mjyoining Clamp
Refer te RSME Section
Inspection Results

Adjoining Clamp
fefer to ASME Section
Inspection Results

I11

11X

% Complete

100% of
Accessible
Bolting

90X Lomng. £
Cizxe.

90% Long. €
Cize.

90% Lomng. &
Cirzxec.

100% of
Accessible
Bolting

100X Surface

100X Surface

80%X Surface

90% Surface

100X Surface

70% Surface

90% Surface

vrY

uT

ur

vr

nr

nT

nT

nT

mn

n

"

"n

Relief
Request

"

17

17

18

16

16

16

16

16

16



Component Ideat. No.
Asometzic Dug No.

HA8-117-H18
91-103

HER-117-W1
er-103

HEB-117-X-2032
er-103

G- 118-817
e1-103

G88-117-N20
21-103

GEB-117-Hé
or-103

GRE-117-H18
e1-103

GAB-102-M3s
21-103

GBR-118-R903
e1-108

GHB-118-H506
o1-10S8

GBB-107-H19
01-10S%

GEr-118-Ha9
91-106

Component Description
Code CategorvsItem No.

Pipe Support. 8 Lugs
c~-E-1,C2.5

Pipe Support., &% Lugs o
C-E~-1sC2.5

Penetration Support.
Suppression Pool Linerx
Insexrt Plate Weld
c-E-1sC2.5

Pipe Support. § Lugs
c-E-1/C2.5

Pipe Support. 8 Lugs
c~-E~-1sC2.5

Pipe Support, 8§ Lugs
c-E-1sCc2.5

Pipe Support. 8 Lugs
c-g-1/Cc2.5

Pipe Support. 8 Lugs
c-g-1/Cc2.5

Pipe Support. Sleeve
c-E-WsC2.5

Pipe Support. Sleeve
C-E-1/C2.5

Pipe Suppoxt. § Lugs
CcC-Eg-¥sC2.5S

Pipe Support. 8 Lugs
C-E-1,€2.5

LIMERICK GENERATING STATION. UNIT

IEAR Mo, ObsixuctionsRemaxks

LS )

LB

2127

2187

NsR

LIS

2144

z18s

2167

Adjoining Clamp
Refer to ASME Section 11X
Inspection Results

N7R

Refer to ASME Section IIIX
Inspection Results

Rdjoining Clamp
Refer to ASME Sectiom IIIX
Inspection Results

Adjoining Clamp
Refer to ASME Cection IIX
Inspection Results

Adjoining Clamp
Refer to ASME Sectiom IIIX
Inspection Results

N/R

N/R

Adjacent Hanger
Refer to ASME Sectiom IIIX
Inspection Results

Adjacent Hanger and

House Steel. Refer to

ASNE Section IYI Inspection
Results

2djoining Clamp
Refexr to ASME Section III
Inspection Results

Rdjoining Clamp
Pefcr to ASME Section III
Inspectien Results

EARY V. REV. ©

100X Surface

0% Surface

90% Surface

100% Surface

1002 Surface

90% Surface

20% Surface

0% Surface

90% Surface

nT

nr

nr

nT

nT

nr

nr

X Complete Hethed sic

Relief
Request

— F—
16

16
16
16
16
16

16
16

16

16

16



Component Ideant. No.
Asgeetxic Pus No

CBR-118-M16
e1-106

G- 118-H905
si-106

GB8- I18-W62
01-106

Gap-101-07
e1-108

CEB-101-8%
0r-136

GBB-101-826
*1-106

BB~ 170-850
01-19¢

H3B-117-819
er-106

SRR-117-Ne
S1-196

HBB-117-AF
e1-106

#38-117-x-2030
er-106

G88-120-87
21-106

GAB-YTIB-H1Y
gr-104

Component Description
Code Categoxv-Items Mo,

Pipe Support, & Lugs
c-E-1sC2.5%

Pipe Suppoxrt, 8 Lugs
c-g-1/Cc2.5

Pipe Support. 8§ Lugs
c-E-17€2.5%

Pipe Support. § lLugs
c-E-1sC2.5

Pipe Suppozt. § Lugs
c-E-¥/C2.5

Pipe Support. Stanchionm
C-E~1sC2.5

Pipe Suppoxt. Stanchion
cC-E~1sC2. 5

Pire Supporxt
C-E-¥/C2.5

Pipe Support
C-E-1sC2.5

Pipe Supporxt
c-g~-17C2.5

Penetzation Suppert.
Suppression Poeol Limerx
Insert Plate Weld
c-g-17€2.5

Pipe Suppori. 11 Lugs
c-E-tsC2.5

Pipe Support, & Lugs
c-E~-17C2.5

LIMERICK GENERATING STATION,

AEAR No. Obstxuctions/Remarks

N/R

LS

N/R

2166

2172

n/R

N/R

N/

/R

NoR

LER |

N/R

NIR

Refer to ASNE Section IIIX
Inspection Results

Adjoining Clamp

Refexr to ASME Sectiem 11X
Inspection Results

Adjoining Clamp

Refer to ASME Section III
Inspection BResults

X Complete = Laethoed = SIC

100X Surface

100% Suxface

100X Suzface

100X Surface

100X Surface

100% Surface

100X Surface

100X Surface

1002 Surface

0% Suxface

50% Surface

90% Surface

nT

nT

nT

nT

nt

nrT

nr

nT

"

"n

n

Relief
Request

16

16

16

16

16

16

16

16




Component Ident
—ASomeltZic Pwa. Mo,

GRR- 117 w8
8i-106

Gan-117-%3
°1-106

GRR-119-m15
er-197

GEB-119-m12
or-107

688~ 119-N%902
er1-197

GB8-1.9-82
91-197

G- 11%-m01
o -107

GEB3-119-NeS
e -107

S8B-115-w9%01
21-107

SB8-119-H23
or-107

GRB-115-892
81r-r07

GBB-119-mes
or-107

Component Description
Code Catesexv-/jtes No.

PFipe Supporzt.
c-g-¥/c2.58

Pipe Support.
c~-E-1/C2.5

Pipe Support.
c-E-1/Cc2.8

Pipe Suppoxt.
c-E-1sC2.5

Pipe Support,
c-g-1/Cc2.5

Pipe Supporxt,
c-E-17C2.5

Pipe Support.
C-E~¥rC2.5

Pipe Support.
c-E-17C2.5

Pipe Support,
c-E-17C2.S

Pipe Suppoxt.
C-E-1/C2 .5

Pipe Support,
C-E-¥7€2.5

Fiea Support.
C-E-1sC2.5

8 lLusgs

8 Lugs

S Lugs

& Lugs

Sleeve

& Lugs

® Lugs

8 lauss

Sleeve

8 Lugs

% Lugs

Stanch:omn

LIMERICK

LEAR Mo,
2178

2180

Nk

GENERATING STATION.

obstruction/Remazks
Adjoining Clamp

uNIT

Refex to ASME Sectionm IIY

Inspection Results

Rdjoinaing Clamp

Refer te ASME Section IIX

Inspection Resuits

LR )

N7A

Hanger Configuration.
Longitudinal Weld
Inaccessible. Refer
ASME Sectiom IIX
Inspection Results.

Ad jacent Hanger.
and Hall.
ASME Section III

Inspection Results.

Adjoinaing Clamp

to

Refer to ASME Sectiom IIX

Inspectiorn Results

Adjoining Clamp

Refer to ASME Section IIX

Inspections Results

N/R

80X Surface

80X Surface

100X Surface

50X Surface

S0% Surface

90% Surface

S0% Surface

100% Surface

100X Surface

100 Surface

100% Surface

nT

nr

nT

Relief

Request

16

16

16

16

16



LIMERICK GENERATING STATION. UNIT 1

Relief
Componant Ident. No. Component Nescription Request
_Isometxic Dug. Mo.  Code Categqory/Item MNo. Obstructions/Remaxks % Complets TN
GBB-119-H 11 Prpe Support, 8 Lugs Adjoaning Clamp 90X Surfacea 16
01-10% e-g-17C2.5 Refer to ASME Section IIIX
Inspection Results
HBB-118-H8 Pise Support, Stanchion N-/A N/3 100% Surface nrY i 16
01-108 cC-E-17C2.5
HBB-Y18-HB0 Fipe Support, Stanchion N/A N/A 1002 Surface MT 1 16
01-108 c~E~-17€% .5
HBS-117-H22 Pipe Suppcxri, 8 Lugs 2124 Adjoinirg Clamp 90% Surface nT 1 16
01-108 C-E-17C2.5 %efer to ASME Section IIX
Inspe~tion Results
HBE-117-X~-203C Penetration Support, N/A Refexr ¢o ASME S+sction IIX 0% Surface MT 11 16
01-108 Suppression Pecol Liner Inspections Results
Insext Plate We.d
Cc-E~1/C2.3
GBB-119-H27 Pipe Support, % Lugs N/7A N/A 100X Surface nT t 16
01-109 C-E~1s/C2.5
GBB-119-H32 Pipe Suppo=zt, % Lugs N/A N/7A 1004 Surface MT 1 16
01-109 cC-E-i7C2.5
GBEB-119-K%04 Pipe Support, Sleeve N7A N7A 100% Surface nT 1 16
01-109 cC-E-1sC2.5
GRB-119-H68 Pipe Support, 4 Lugs 2126 Adjoining Clamp 90X Surface MT 1 16
01-109 cC-E-1/C2.5 Refer to ASME Section IIY
Inspections Results
GBB-119-H903 Pipe Support, Sieeve N/7A | P 100% Sur ‘ce MT 1 16
01-109 C-E~17C€2.5
GBE-119-H18 Pipe Support, 4 Lugs N7A N7A 100% Surfaca nT 1 16
cr-109 C-E-1sC2.5
GBB-119-H60 Pipe Support, 4 Lugs 2120 Adjoining Clamp 90X Surface MT 1 16
01-109 C-E~-1/C2.5 Refexr to ASHE Section III
Inspection Results
ks GBB-119-H17 Pipe Support, 12 Lugs 2155 Rdyoining Clamp 0% Surface MT ! 16
01-110 C-E~1/C2.5 Refer to ASME Section III

Inspection Results



HRR~

omponent

Isometzic

118

10

HA&Y

Ident

Duq

No

NO .

Pescraption
)xyzltem No

Component

Code Cateq

Pipe Support,
F v ¢

Stanchion

Pipe Support, Stauchion
c-E-1/C2.5

Pipe Support, 8 Lugs
C~-E-1/C2.5

Penetration Support,
Suprression Pool Linerx
Insexrt Plate Weld
C-E-17C2.5
Suppert, 4§ Lugs

-17C2.5

Support, 12 Lugs
17/C2.5

Support,

17C2.5

Support,

1/C2.5

Support,
1sC2.5

GENERATING STATION,
SUMMARY TABLE. PART

Obstruction/Remarks Complete

N7A 100X Surface
Surface

100X Surface

Refer to ASME Section III
Inspection Results

100X Surface

Adjoining Clamp 90% Surface
Refer to ASHE Section IIIX
Inspection Results

HEB-119-H8 Hangerx
Refer to ASME Sectio
Inspection Results

N/7A

Attacament Plate on Sleeve
Refer to ASME Section III
Inspection Results

RAajoining Clamp
Refer to ASME Sectio

Inspection Results

fMetheod

NT




Component Ident. No.

-Asometric Dug. No.

EBB-121-H902
01-114

EBB-103-H1
01-114

ECB-111-H1
01-116

GBB-111-H4
01-117
HBB- .4LO-H10
01-118

HBB-140-H1
01-119

HBB-160-X-225
01-120

HBB-160-H1
N1-120

HEB-160-H2
01-120

HBB-60-H16
01-120

GBB-108-H11
01-122

GBB-108-Hu
01-123

GBB-119-H100
01-126

Component Description

Code Categoxy/Item No,

Pipe Support, Slee-e
C-E-V¥/C2.5

Pipe Support, Stanchion

c~E-17C2.5

Pipe Support, % Lugs
c-E~1/C2.5

Pipe Support, 8 Lugs
c-E-1/C2.5

Pipe Support, 4 Lugs
C-E-1/7C2.5

Fipe Support, 4 Lugs
c-e~-1/C2.5%5

Penetration Support,
Suppression Pool Liner
Insert Plate Weld
cC-E-1/C2.5

Pipe Support, 8 Lugs
C-E-1/C2.5
Pipe Support, 8 Lugs

C-E-1/C2.5

Pipe Support, 8 Lugs
C-E-1/7C2.5

Pipe Support. 8 Lugs
cC-E-17C2.5

Pipe Support, 12 Lugs
cC~E~-1/C2.5

Pipe Support
C~-E~-17C2.5

LIMERICK

GENERATING STATION, UNIT 1

1EAR No.

210%

N/A

N/A

2123

N/A

N7A

N/7R

2136

N/7A

N/7R

2174

2152

Obstruction/Remaxks

Floor Elevatior 217
Blocking Access

Refer to ASME Section IIIX
Inspection Results

Z Complete

65% Surface

N/A 100X Surface

NZA 100% Surface

Adjoining Clamp 90% Surface
Refer to ASME Section IIX

Inspection Results

N7A 100% Surface

N7A 100X Surface

Pefer to ASME Sectioa IIIX 0% Surface

Inspection Results

Adjoining Clamp and 60% Surface
Hangexr. Refer to ASME

Section III Inspection Results

N7A 100% Surface

N/R 100X Surface

Refer to ASME Section III 90% Surface

Inspection Results

Rdjoining Clamp and MHanger 90% Surface
Refer to ASMNE Section III

Inspection Results

N/7A 100% Surface

nT

nT

nr

nT

T

nT

NT

nr

MT

nT

nT

MT

MT

18

17

1?7

Relief
Request

TR
16

15
16

16

16
16

16

i6

16

16



Component Ident. No.
LIsometric Dwa, No.

HP-0122
02-01

HP-021
02-01

HP-022
02-91

55-HV~-1F001-B
02-02

HP-085
02-03

HP-087
02-03

55-HV-1F006-B
02-04

HP-102
02-04

HP-113
02-04

55-HV-1F007-B
02-04

HP-122
02-05

Component Description

Code Categqoxvs/Item No.

10" Tee to Blind Flange
B-J/B4.5

10" Flued Head (X-11)
to Valve (HV-1F003)
B~-J/B4.5

Valve (HV-1F003)
to 10" x 12" Reducer
c~-FsC2.1

10" Motorized Globe
Valve Bolting

8 Studs and Nuts
c-DsCH.2

12" Pipe to Elbow
c-FsCc2.1

Valve (HV-1F072)
to Flued Head (X-210)
c-FsC2.1

12" Motorized Gate
Valve Bolting

8 Studs and Nuts
cC-DsC4.2

14" Pipe to Elbow
CcC~FsC2.1

14" x 14™ x 10" Tee
to Flange (FO-1DO1I1CA)
C-FsC2.1

14" Motorized Gate
Valve Bolting

8 Studs and Nuts
C-DsCH{ .2

Elbouw to 14" Pipe
c~-rsC2.1

LIMERICK GENERATING STATION, UNIT 1
BLE. PART 1, REV. 0
IEAR No. Obstructions/Remarks
2192 Joint Configuration

214

2246

2254

2157

2206

225%

2106

2098

2254

2002

Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Proximity of Adjacent
Sock-0-Let to Weld

Valve Cover Blocking
Access to 1 Flat on
4 Nutse

Proximity of Adjacent
Welded Drain Line 1in
Pipe to Scan Path

Joint Configuration
Fitting to Fitting Weld

Valve Tover Blocking
Access to 1 Flat on
4 Nuts

Penetration blocking 50%
of Scan Path

Joint Cenfiguration
Fitting to Fitting Weld

Valve Cover Blocking
Access to ' Flat on
4 Nuts

Proximity of Weld to
Floor Penetration

Z Complete

70% Long. &
Cirxc.

90X Long. C
Cirec.

100X Long.
90X Circ.

922 Surface

80X Long. &

Cire.

7¢%X Long. &
Cirze.

92X Surface

50% Long.
75X Cirxc.

100X Long.

0% Caizc.

92% Surxface

50X Long. &
Circ.

uT

nT

uT

uT

nT

uT

uT

nT

ur

Relief
Request
oo

13

28

13
13

24

13

248

13



Component Ident. No.

Isometxic Dwg. No,
HP-137R
02-05

EBB-108-H22
02-101

EBB-108-H901
ni-102
EBB-108-HS
¢2-102

EBB-108-HY
02-102

EBB-108-H38
02-102

HBB-108-H4
02-103

HBB-108-H3A
02-103
HBB-108-H6
0z-103

HBB-108-HS
02-103

EBB-129-H43
02-104

EBB-129-H902
02-104

Component Descripticn

Code CategorysItem No.

14" % 10" Reduce:r to
Pump (10P204%) Discharge
c-rscz.

Pipe Support, 4 Lugs
C-E-17C2.5
Pipe Support, Sleeve
c-E-1/C2.5
Pipe Support, 8 Lugs
c-E-17C2.5

Pipe Support, 8 Lugs
c-E-1/C2.5

Pipe Support, 4% Lugs
c-g-1/7€2.5

Pipe Support, 12 Lugs
C-E~-1/C2.5

Pipe Support, 8 Lugs
c-E-1/C2.5
Pipe Support, 8 Lugs

c-g-17€2.5

Pipe Support, 8 Lugs
cC-E~-1/C2.5

Pipe Support, 8 Lugs
c-E-1/7C2.5

Pipe Support, Stanchion
C-E-17C2.5

LIMERICK GENERATING STATION.

IEAR No, Obstruction/Remaxks

2053

2138

N/7A

2218

2143

213

2223

N/7A

2134

2133

2173

2108

Joint Configuration

UNIT

Fitting to Fitting Weld

Adjoining Clamp
Refer to ASME Section
Inspection Results

N/7A

Rdjoining Clamp
Refer to ASME Section
Inspection Results

Rdjoining Clamp
Refer to ASME Section
Inspection Results

Adjoining Clamp
Refer to ASME Section
Inspection Results

Adjoining Clawmp
Refexr to ASME Section
Inspection Results

N/7R

Adjoining Clamp
Refer to ASME Section
Inspection Results

Adjoining Clawmp
Refer to ASME Section
Inspection Results

Adjoining Clamp
Refer to ASME Section
Inspection Results

Hanger, Floor and Wall

Refer to ASME Section
Inspection Results

I1I

I1I

IIx

I1I

II1IX

IIIX

III

11T

X Complete
80% Long.
100X Cixec.

90X Surface

100% Surface

90% Surface

90% Surface

90% Surface

80X Surface

100% Surface

904 Surface

90% Surface

90% Surface

75% Surface

uT

MT

nT

nT

nT

MT

MT

MT

MT

MT

nT

MT

Relief
Requesc

—No. _
13

16

16
16
15

16



Component Ident. No.

_Asometxic Dug. MNo.

EBB-129-H11
02-1CH

EBB-129-H901
02-105

EBB-129-HS
02-105

EBB-129-H4
02-105

HP-P-B
02-106

HP-P-RA
02-106

EBB-129-H903
02-107

MSA-023
03-01

MSB-075
03-01

MSA-025
03-03

MSA-025LD~
Min.
03-03

MSA-02SLD-
Max.
03-03

Component Descraiption

Code CategoxysJtem No,

Pipe Support, Saddle
c~-E-1/C2.5

Pipe Support, Saddle
c-2-1/C2.5

Pipe Support, Saddle
c-E-1/C2.5

Pipe Support, 8 Lugs
c~-E~1/C2.5

Pump Casing Stud Bolting

32 1-3/4" Dia. Studs
c~psC3.2

Pump Support, Anchor
8 1-1/4" Dia. Studs
C-E-27/C3.4

Pipe Support Sleeve
cC-E-17C2.5

26" Flued Head (x-7R)
to Valve (HV-1FO028R)
3-J7/B4.5

26" Flued Head (x-7B)
to Valve (HV-1F028E)
B-J/B4 .5

26" Pipe to Elbow
C~-FsC2.1

Elbow Seam Min. Radius

cC-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

LIMERICK GENERATING STATION.
COMPONENT SUMMARY TABLE, PART 1. REV. O

N/A

2110

2118

21158

N7A

N/7A

2037

2050

2237

2237

2237

Obstruction/Remaxks

N/7A

Hanger and Wall

Refer to ASME Section III
Inspection Resuits

Hanger Clamp EBB-129-H4
Refer to ASME Section III
Inspection Results
Adjoining Clamp

Refer to ASME Section IIIX
Inspection Results

Pump Manufacturer's
Visual Inspection
Considered Adequate

Incased in Cement

N/A

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Rase Metal

Base Metal

Base Metal

UNIT 1

% Complete

100% Surface

50X Surface

50% Surxface

90% Surface

100X uT
0% Visual

100X of
Accessible
Bolting

100% Scurface

95% Long.
70% Cixc.

60% Long.
85% Cirxc.

100%

100%

100%

NT

NT

NT

vT

VT

MT

ur

ur

RT

RT

RT

13

13

Relief
Request

-

16

15

23

16

15

15



Component Ident. No.

Asometric Dwg, No.

MSA-026
03-03

MSA-026LU~
Min.
03-03

MSA-026LU~
Max.
03-03

MSA-027
03-03

MSA-027LD~
Min.
03-03

MSA-027LD~-
Max.
03-03

MSA-028
03-03

MSA-028LU~-
Min.
03-03

MSA-028LU~
Max.
03-03

MSA-029
03-03

MSA-029LD~
Min.
03-03

MSA-029LD~
Max.
03-013

SA-030
03-03

Component Description

Code rategoxys/Item No.

26" Elbow to Pipe
Cc-rsC2.1

Elbow Seam Min. Radius
c-rsc2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Fipe to Elbow
c-FsC2.1

Elbow Seam Min. Radius
c-rsCc2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-rsCc2.1
Elbow Seam Min. Radius

C~-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbou
c-rsC2.1
ElLbow Seam Min. Radius

cC-FsC2.2

Elbow Seam Max. Radius
C-r7€2.2

26™ Elbow to Pipe
C-FsC2.1

LIMERICK GENEPATING STATION.

Conp’

2237

2237

22137

2237

2237

2237

2237

2237

2237

2237

23137

22137

22137

Obstruction/Remarks

Base

Rase

Metal

Metal

Metal

Metal

Metal

Metal

Metal

fdetal

Metal

Metal

Metal

Metal

Metal

100%

100%

100%

100%

100%

100%

100%

100%

100%

1002

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

13

13

13

13

13

13

13

Relief
Request

PR NS
15

15
15

15

15

15

15
15

15

15



Component Ident. No.

Asometzric Dwg. No.

MSA-030LU~
Min.
03-03

MSA-030LU~
Max.
03-03

MSA-031
03-03

MSA-031LD~
Min.
03-03

MSA-031LD~
Max.
03-03

MSA-032
03-03

MSA-032LU~
Min.
03-03

MSA-032LU~
Max.
03-03

MSA-0134
03-03

MSA-034LD~
Min.
03-03

MSA-034LD~
Max.
03-03

MSA-035
03-03

Component Descraption

Code CategoxysItem No,

Elbow Seam Min. Radius
c-FsCc2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbow
c-FrsC2.1

Elbow Seam Min. Radius
c-FrsCc2.2

Eibow Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-FsC2.1

Elbow Seam Min. Radius
c-FsC2.2

Elbow Seam Max. Radius
C-FsC2.2

26" x 26" x 14"Tee
to 26" Elbow
c-rsc2.1

Elbow sSeam Min. Radius

C-Fs€2.2

Elbouw Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-7+€2.%

IEAR No. Obstxuction/Remarks

2237

2237

23137

2237

2237

2237

2237

2237

2237

22137

22137

2237

BRase

Base

LIMERICK GENERATING STATION,
LE. PART 1, REV. O

Metal

Metal

Metal

Metal

Hetal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

20 -

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

% Complete Methed sI1c

13

13

13

13

13

13

13

13

13

Relief
Reauest
v s
15

15

15

15

15

15

15

15



“.

Componrent Ident. No.

Asometric Dug. No.

MSA-035LU~
Main.
03-03

MSA-035LU~
Max.
03 03

MSB-027
03-03

MSB-027LD~
Min.
03-03

MSB-027LD~
Max.
03-03

MSB-028
03-03

MSB-028LU~-
Min.
03-03

MSB-028LU~-
Max.
03-03

MSB-029
03-03

MSB-029LD~
Min.
03-03

MSB-029LD~
Max.
03-03

MSB-030
03-03

Component Descraiption
Code Categqoxys/item No.
Elbow Seam Min. Radius

cC-FsC2.2

Elbou Seam. Max. Radius
c-FsCc2.2

26" Pipe to Elbow
c-rsc2.1
Elbow Seam Min. Radius

c-rsc2.2

Elbow Seam Mzx. Radius
c-FsC2.2

26" Elbow to Pipe
c-FsC2.1
Elbow Seam Min. Radius

c-rsc2.2

Elbow Seam Max. Radius
cC~-FsC2.2

26" Pipe to Elbow
Cc-FrsC2.1
Elbow Seam Min. Radius

C-FsC2.2

Elbow Seam Max. Radius
C-FsC2.2

26" Elbow to Pipe
c-FsC2 .1

LIMERICK GENERATING STATION,

IEAR No.
2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

Obstruction/Remarks

Base

Base

Metal
Metal

Metal

Metal
Metal

Metal

Metal
Metal

Metal

Hetal
Metal

Metal

UNIT

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

% Complete = Hethod = SIC

13

13

13

13

13

13

13

13

13

13

Relief
Request

—No.
15

15

15

15
15

15

15
15

15

15
15

15



Component Ident. No.

Aszmetxic Dug. No.

MSB-030LU~
Min.
03-03

HSB-030LU~-
Max.
03-03

MSB-031
03-03

MSB-031LD~
Min.
03-03

MSB-031LD~-
Max.
03-03

nNsSp-032
03-03

MSB-032LU~
Min.
03-03

MSB-032LU~
Max.
03-03

MSB-034
03-03

MSB-034LD~
Min.
03-03

MSB-034LD~
Max.
03-03

MSB-035
03-03

Component Descraiption

Code Categoxy-/JItem No. IEAR No., Obstruction/Remarks

Elbow Seam Min. Radius
cC-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26™ Pipe to Elbow
c-FsCc2.1
Elbow Seam Min. Radius

cC-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-rsc2.1
Elbow Seam Min. Radius

cC-rsC2.2

Elbow Seam Max. Radius
c~-r7Cc2.2

26" Pipe to Elbow
c~-r7sC2."
Elbow Seam Min. Radius

C-FsC2.2

Elbow Seam Max. Radius
C-Fs7C2.2

26" Elbow to Pipe
c-¥7C2.1

LIMERICK GENERATING STATION.

2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal

2?2 -

UNIT 1

X Complete = Methed  SIC

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

103%

|T

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

13

13

13

13

13

13

13

13

13

13

13

Relief
Request

T -

15
15

15

15
15

15

15
15

15

15
15

15



Component Ident. No.

Isometzxic Dwag. No.

MSB-03iS5LU-
Main.
03-03

MSB-035LU~
NMax.
03-03

MSB-038
03-03

MSB-038LD~
Min.
03-03

MSB-038LD~
Max.
03-03

MSB-039
03-03

MSB-039LU~
Min.
03-03

MSB-039LU~-
Max.
03-03

MSD-023
03-04%

MSC-025
03-05

MSC-025LD~
Min.
03-05

MSC-025LD~-
Max.
03-05

Component Descraption

Code CategoxysIltem No,

Elbow Seam Min. Radius
c-rsC2.2

Elbow Seam Max. Radius
c-rsCc2.2

26" Pipe to Elbou
c-rsC2.1

Elbow Seam Min. Radius
c~¥sC2.2

Elbow Sesm Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-rsc2.1\

Elbow Seam Min. Radius
C-FsC2.2

Elbow Seam Max. Radius
c-rsC2.2

26" Flued Head (x-7D)
to Valve (HV-1F028D)
B-J/C4.5

26" Pipe to Elbow
Cc-FsC2.1

Elbow Seam Min. Radius

cC-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

LIMERICK GENERATING STATION,

1EAE No.
2237

2237

2237

2237

2237

22137

2237

2237

2039

2237

2237

2237

Obstzuction/Remaxks

Base Metal
Base Metal

Base Metal

Base Metal
Base Metal

Base Metal

Base Metal

Base Metal

Joint Configuration
Fitting to Fitt ng Weld
Base Metal

Base Metal

Base Metal

UNIT 1

100%

100%

100%

100%

100%

100%

100%

75% Long.

90% Circ.

100%

100%

1002

Nethod S1¢C
RT 13
RT 13
RT 13
RT 13
RY 13
RT 13
RT 13
RT 13
uT 2
RT 13
RT 13
RT 13

Relief
Request

el Rt
15

15

15

15
15

15

15

15

15



Component Ident. No.

JAsometxic Dug. Mo.

MSC-026
03-05

MSC-026LU~
Min.
03-J5

MSC-026LU~
Max.
03-05

MSC-027
03-05

MSC-027LD~
Min.
03-05

MSC-027LD~
Max.
03-05

MSC-028
03-05

MSC-028LU~
Min.
03-05

MSC-028LU-
Max.
03-05

MSC-029
03-05

MSC-029RLD~
Min
03-05

MSC-029RLD-
Max
03-05

MSC-030
03-05

Component Description

Code Categoxy/Item No.

26" Elbow to Pipe
C-fs7C2.1

Elbow Seam Min. Radius
c-rsCc2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbow
c-FsC2.1

Elbow Seam Min. Radius
c~-rsc2.2

Elbow Seam Max. Radius
c-rscs.2

26" Elbow to Pipe
cC-FsC2.1
Elbow Seam Min. Radius

c~-7sC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbow
c~FsC2.1
Elbow Seam Min. Radius

c-FsC2.2

Elbow Seam Max. Radius
C-FsC2.2

26" Elbouw to Pipe
C-rsC2.1%

LIMERICK GENERATING STATION.

IEAR No., Qbstruction/Remaxks

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

Base

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

24 -

1., REV. 0O

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

X Complete Hethod SIC

13

13

13

13

13

13

13

13

13

13

Relief
Request

i
15

15
15

15

15
15

15

15

15

15



Component Ident. No.

~isometric Dwg. No.

MSC-030LU~
Min.
03-05

MSC-030LU~
Max.
03-05

MSC-031
03-05

MSC-031LD-
Min.
03-0S

MSC-031LD~
Max.
03-05

MSC-032
03-05

MSC-032LU~-
Min.
03-05

MSC-032LU-
Max.
03-05

MSC-03%
03-05

MSC-034LD~
Man.
03-05

MSC-Q34LD~
Max.
03-05%

MSC-0135
03-05

Component Description

Code Categorv/Item Ko,

Elbow Seam Min. Radius
c-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbow
c-FsC2.1

Elbow Seam Min. Radius
c-FsC2.2

Elbow Seam Max. Radius
C-FsC2.2

26" Elbouw to Pipe
c-FsC2 .1

Elbow Seam Min. Radius
c-FsC2.2

Elbow Seam Max. Radius
C-FsC2.2

24" % 26" x 14" Tee
to Elbow
c-F7C2."

Elbow Seam Min. Radius

c-FsC2.2

Elbow Seam Max. Radius
C-FrsC2.2

26" Pipe to Elbowu
c-FsCc2.1

LIMERICK GENERATINSG
IEAR No. Opstxuction/Remarks
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Matal
2237 Base Metal
2237 Base Metzl
2237 Base Metal
2237 Base Metal
2237 Base Metal
2237 Base Metal
22137 Base Metal

100%

1002

100%

100%

100%

100%

100%

100%

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

X Complete = Method — SIC

13

13

13

13

13

13

13

13

Relief
Request
I i
15

15

15
15

15

15
15
15

15



Cormponent Ident. No.

~Aisometric Dug. No.

MSC-035Lu-
Main.
03-05

NSC-035LU-
Max.
03-05

MSC-036
03-05

$1-HV-111-8B
03-05

MSD-025
¢3-05

MSD-025LD~
Main.
03-02

MSD~-025LD~
Max.
03-05

MSD-026
03-05

MSD-026LU~
Min.
03-05

MSD-026LU~-
Max.
£3-05

MsSpD-027
03-05

MSD-027LD~
Min
03-05

Component Description

Code CategoxysIltem No.

Elbow Seam Min. Radius
Cc-rsC2.2

Elbow Seam Max. Radius
c-rsc2.2

26" Pipe to
8" Sweep-0O-let
Cc-FsC2.3

8" Motorized Gate
Valve Bolting

8 Studs and Nuts
c-DsC&.2

26" Pipe to Elbow
c-FsC2.1

Elbow Seam Min. Radius
c-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
c-FsC2 .1
Elbow Seam Min. Radius

c-FsC2.2

Elbow Seam Max. Radius
C=Fs€2.2

26" Pipe to Elbow
C~-r+s€2.1%

Elbow Seam Min Radius
C-FsC2.2

LIMAERICK GENERATING STATION,

IEAR No.
2237

2237

2003

2252

2237

2237

2237

2237

2237

2237

2237

2237

Obstruction/Remaxks

Metal

Metal

UNIT 1

Adjacent Nozzle Blocking

Scan

Valve Cover Blocking
Access to 172 of

Path

4 NMuts

Base

Base

Metal

Metal

Metal

Metal

Metal

Metal

Metal

Metal

26

100%

100%

100% Long.

90% Cirxec.

75% Surface

100%

100%

100%

100%

100%2

100%

1002

1o0%

Hethod
RT

RT

uT

MT

RT

RT

RT

RT

RT

RT

RT

RT

sSIC

13

13

13

13

13

13

13

13

13

13

Relief
Request

c—n‘——
15

15
22
24
15
15
15

15

15

15



Component Ident. No.

Asometric Dwg. No.

HSD-027LD-
Max.
03-05

MSD-028
03-05

MSD-028LU~
Min.
03-05

MSD-028-LU~
Max.
03-05

MsSp-029
03-05

MSD-029LD~
Min.
03-05

nsp-029LD~-
Max.
03-05

MSD-030
03-05

MSD-030LU~-
Min.
v3-05

MSD-030LU~
Max.
03-05

MSD-031
03-05

MSD-031LD~
Main.
03-05

Component Description

Code Cateqoxysltem No.
Elbow Sesm Max. Radius
c-rsc2.2

26" Elbow to Pipe
c-rsc2.1

Elbow Seam Min. Radius

cC-FsC2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Pipe to Elbow
c-rscs.\

Elbow Seam Min. Radius
c-rsCc2.2

Elbow Seam Max. Radius
c-rsc2.2

26" Elbow to Pipe
c-¥FsC2.1
Elbow Seam Min. Radius

c-r/C2.2

Elbow Seam Max. Radius
c~-rsc2.2

26" Pipe to Elbow
c-r/c2.1%

Elbow Seam Min. Radius
cC-FsC2.2

LIMERICK GENERATING STATION,.

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

2237

case

Base

Metal

Hetal

Metal
Hetal

Hetal

Metal
Metal

Metal

Metal
Metal

Metal

Metal

UNIT

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

% Complete = Method  SIC

13

13

13

13

13

13

13

3

13

13

13

Relief
Request

—
15

15

15

15

15
15

15

15
15

15

15



Component Ident. No.

Asometric Dug. No.

MSD-031LD~
Max.
03-05%

MSD-032
03-05

MSD-032LU-
Min.
03-05

MSD-032LU~
Max.
03-05

MSD-034
03-05

MSD-034LD~
Min.
03-05

MSD-034LD~-
Max.
03-05

MSD-035
03-05

MSD-035LU~
Main.
03-05

MSD-035LU~
Max.
03-05%

MS-034
03-06

EBB-104-H13
03-103

Component Description

Code Category/Item No.

Elbow Seam Max. Radius
Cc-rsc2.2

26" Elbow to Pipe
c-FsC2.1

Elbow Seam Min. Radius
cC-FsC2.2

Elbow Seam Max. Radius
c-77C2.2

26" x 26™ m 14" Tee
to 26" Elbow
c-FsC2.1

Flbow Seam Min. Radius
c-r/7Cc2.2

Elbow Seam Max. Radius
c-FsC2.2

26" Elbow to Pipe
C~-FsC2 .1

Elbow Seam Min.Radius
c~-rsc2.2

Elbow Seam Max. Radius
c~rrscg.2

18" Elbow to Turbine
By-Pass Valves
Cc-FsC2.1

Pipe Support., Sleeve
C-E-1sC2.5

LIMERICK GENERATING STATION.
« PART 1, REV. 0

JIEAR No. Obstruction/Remaxks

2237

2237

22137

2237

2237

2237

2237

2237

2237

2237

2001

Base Metal

Base Metal

Base Metal
Base Metal
Base Metal
Base Metal
Base Metal

Base Metal

Base Metal
Base Metal

Proximity of Welded
Hanger to Weld Scan
Area

N7A

X Complete Hethod Sic

100%

1002

100%

100%

100%

100%

100%

100%

100%

100%

100% Long.

65% Cairc.

100% Surface

RT

RT

RT

RT

RT

RT

RT

RT

RT

RT

uT

nr

13

13

13

13

13

13

13

13

13

15

Relief
Request

it
15

15

15
15
15
15
15

15

15

15

16




Component Ident. No.

Isometzic DPwg. No.

EBB-103-H13
03-103

EBB- 102-H3
03-105

EBB-101-H13
03-105

EBB-106-H6
03-106

CSA-015
04-01

CSA-043
c4-03

CSA-069
04-03

cCsSB-010
04-04

csSB-015
04-04

CSB-049
o04-06

CSB-075
04-06

CSB-071A
04-07

Component Description

Code Categoxys]ltem No.

Pipe Support, Sleeve
Cc-E-1sC2.5

Pipe Support, Sleeve
c-g-1/C2.5

Pipe Support, Sleeve
c-E~17C2.5

Pipe Support, Stanchion
c~-g-1/Cc2.5

Flued Head (x-16A)
to Valve (HV-1F005)
B-J/B4.5

12" Elbow to
Valve (1F0031)
c-¥sC2.1

12" Elbow to
Valve (1F003C)
c-FsC2.1

Valve (HV-1F006B)
to 12" Pipe
B-J/B4.5

Flued Head (x-16B)
to Valve (HV-108)
B-J/B4.5

12" Elbow to
Valve (1F003RB)
c-rzC2.1

12" Elbouw to
Valve (1F003D)
cC-FsC2.1

Valve (HV-1F001B)
to Flued Head (x-206B)
c-rs€2.1%

LIMERICK

1EAR No.

N7A

N/A

N/A

2067

2238

2238

2105

2085

2238

2238

2071

GENERATING STATIOM, UNIT 1
TABLE. PART 1. REV. "

Obstxuction/Remarks

NZA

N7R

N/A

N/A

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld
Weld-0-Let in Scan Path

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld
Weld-0-Let in Scan Path

Joint Configuration
Fitting to Fitting Weld
Weld-0-Let in Scaa Path

Joint Configuration
Fitting to Fitting Weld

X Complete

100% Surface

100% Surface

100X Surface

100% Surface

60% Long. &
Circ.

90% Long. €
Cize.

95% Long. &
Cize.

95% Long.
90% Cirxc.

40% Long C
Circ.

90% Long. £
Cixec.

95% Long. €
Circ.

70% Long. &
Cixec.

nr

MY

NT

uT

uT

uT

uT

uT

uT

uT

13

13

13

14

14

14

Relief
Request
TS
16

16

16

13

13

13

13



Component Ident. No.
.Asometzic Duwg. No.
CSA-P-RA

04-09

CSA-P-D
058-09

CSA-P-C
04-09
CSA-P-D
04-09

CSA-P-E
04-09

CSA-P-F
04-09

CSA-P-G
04-09

CSA-P-A1
04-09

CSB-P-A
04-09

CSB-P-B
04-09

CSB-P-C
04-09

C58-P-D
04-909

Component Description

Code CategoxysItem No.

Pump A Inlet Flange
to Nozzle Weld
C-F7C3.1

Pump A Inlet Nozzle
to Casing Weld
c-FsC3.1

Pump A Casing Weld
c-Fs7C3.1

Pump A Outlet Head
to Casing Weld
c-FsC3.1

Pump A Elbow to
Outlet Head Weld
c-FsC3.1

Pump A Flange to
Outlet Elbow Weld
c-§sC3.1

Pump A Stuffing Box
to Outlet Elbow Weld
c-rs7C3.1

Pump A Support Anchor
1-174" Dia. Bolted
C-E-2/C3.4

Pump B Inlet Flange
to Nozzle Weld
c-FsC3.1

Pump B Inlet Nozzle
to Casing Weld
C~-rs¢3.1%

Pump B Casing Weld
C-FsC3.1

Pump B Outlet Head
to Casing Weld
C-FsC3.1

LIMERICK GENERATING STATION.

IEAR No.
2225

2225

2225

2095

2095

N7A

2225

2225

2225

2225

Chstruction/Remaxks

Incased

Incased

Incased

Joint Configuration

Joint Configuration

Joint Configuration

Incased

Incased

Incased

Incased

Incased

in

in

in

in

in

in

in

in

in

Cement

Cement

Cement

Cement

Cement

Cement

Cement

Cement

Cement

UNIT 1

% Complete
0% Long. &
Cirxc.
0% Long. &
Cixe.
0% Long. &
Circ.
0% Long. &
Cirec.

90% Long. C
Cizec.

90% Long. &
Cixc.

90% Long. €
Cirxc.

100% of
Accessaible
Bolting

0% Long. L

Cirec.

0% Long. &£
Carxc.

0% Long. &
Circ.

0% Long. €
Circ

urT

ur

uT

uT

ur

ur

vT

uT

uT

uT

urT

14

14

14

AL

18

14

148

14

14

4

14

14

Relief
Request

et i
17

17

17

17
L)
17
17
18
17

1?7



Component Ident. No.

_Isomatzic DPwa. No.
CSB-P-E
04-09

CS3~-P-r
04-09

CSB-P-G
04-09
CSB-P-A1
04-09

CSC-P-A
04-09

CSC-P-B
04~-09

csSC-pP-C
04-09
CSC-P-D

04-03

csSC-P-E
04-09

CSC-P-rF
04-09

cCSC-P-G
04-09

CSC-nP=-x1
04-09

Component Description

Code Cateqory/JItem No.

Pump B Elbow to
Outlet Head Weld
c-FsC3.1

Pump B Flange %o
Outlet Elbow Weld
c-FsC3.1

Pump B Stuffing Box
to Outlet Elbow Weld

Pump B Support Anchor
1-174" Dia. Bolted
C-E-27C3.84%

Pump C Inlet Flange
to Nozzle Weld
c-Fs7C3.1

Pump C Inlet Nozzle
to Casing Weld
C-Fs/C3.1

Pump C Casing Weld
c-FsC3.1

Pump C Outlet Head
to Casing Weld
Cc-FsC3.1

Pump C Elbow to
Outlet Head Weld
c-FsC3.1

Pump C Flange to
Outlet Elbow Weld
cC-FsCc3.1

Pump C Stuffing Box
to Outlet Elbow Weld
c-FsC3.1

Pump €C Support Anchor
1-174" pia Bolted
C~-E~-27C3. 4%

LIMERICK GENERATING STATION.

COMPONENT SV
IEAR No, Obstruction/Remarks
2093 Joint Configuration

2093

2093

N7A

2225

2225

2225

2225

2098

2095

2095

M/RA

Joint Configuration

Joint Configuration

Incased in Cement

Incased in Cement

Incased in Cement

Incased in Corment

Incased in Cement

Joint Configuration

Joint Configuration

Joint Configuration

Incased 1n Cement

X Complete

90% Long.
Cirxc.

90%X Long.
Circ.

75% Long.
cize.

100% of
Accessible
Bolting

0% Long. &

Circ.

0% Long. £
Cize.

0% Long.&
Cixe.

0% Long. C
Cixec.

90% Long. €

Carxc.

90% Long. &

Cixc.

90% Long. &

Cixec.

100% of
Accessihle
Bolting

uT

urT

uT

uT

urT

uT

uT

urT

uT

uT

vT

1%

1%

14

14

14

14

14

Relaief
Request

J’-ﬂ—

17
17

17

18
17
17

17

17

17

17



i

Component Ident. No.

Aisometxic Dwg. No.
CSD-P-A
04-09

CSD-P-B
04-09

cSDp-P-C
04-09
CSD-P-D

04-09

CSD-P-E
04-09

CSD-P-F
04-09

CSD-P-G
04-09

CSD-P-A1
04-09

GBB-113-H9
04-102

GBB-113-H8
04-102

GBB-113-H7
04-102

GBB-113-H901
ou-102

Component Description

Code Categorv/Item No.

Pump D Inlet Flange
to Nozzle Weld
c-FsC3.1

Pump D Inlet Nozzle
to Casing Weld
C-FsC3.1

Pump D Casing Weld
C-¥7C3.1%

Pump D Outlet Head
to Casing Weld
c-FsC3 .1

Pump D Elbow to
Outlet Head Weld
C-FsC3.1

Pump D Flange to
Outlet Elbouw Weld
cC-FsC3.1

Pump D Stuffing Box
to Outlet Elbow Weld
cC-FsC3.1

Pump D Support Anchor
1-i/4" Dia. Bolted
C-E~27/C3.%

Pipe Support, 4 Lugs
C-E~17€C2.5

Pipe Support, 4% Lugs
c~E-1/C2.5

Pipe Support, 4 Lugs
C-E-1/C2.5

Pipe Support., Sleeve
C-2-12€2.5

LIMERICK GENERATING STATION,

IEAR No.
2225

2225

2225

2225

2093

2093

2093

M/

N7A

N7A

2181

Obstruction/Remarks

Incased in Weld

Incased in Weld

Incased in Weld

Incased in Weld

Joint Configuration

Joint Configuration

Joint Configuration

Incased in Cement

N/7A

N/A

Adjoining Clamp

UNIT

Refer to ASME Section III

Inspection Results

N/7R

1. REV. O

X Complete
0% Long. £
Cixc.
0% Long. €
Cixec.
0% Long. &
Circ.
0% Long. €
Caixe.

90X Long. &
Cixc.

90% Long. &
Circ.

90% Long. &
Cize.

100% of
Accessible
Bolting

100% Surface

100% Surface

90% Surface

100% Surface

uT

uT

uT

uT

uT

uT

uT

vT

MT

MT

nT

MT

14

14

14

14

14

14

14

14

14

Relzef
Request

sl it

17

-

17

17

17

17

17

18

16

16

16

16



Component Ident. No.

AIsometzic Dwa. No.

GBB-115-X-207A
04-102

GBB-113-H1!
04-103

HBB-120-H30
04-103

HBB-120-H19
04-103

KBB~120-X~-206A
04-103
GBB-113-Hé
04~-103

HBB-120-H3"
04~-103

HBB-120-X-206C
04-103

EBB-131-H8
04-105

GBB-112-H50
04-105

GBB-112-H17
04-105

GBB-112-H90"
04-105

GBB-114-X-2078
04-105

Component Description

Code CategorysJItem No.

Penetration Support,
Suppression Pool Liner
Insext Plate Weld
C-E~-1/C2.5

Pipe Support, Stanchion
C~E~-1/C2.5

Pipe Supporxt, Stanchion
cC-E-17C2.5

Pipe Support, 4% Lugs
C-E-17C2.5

Penetration Support,
Suppression Pool Liner
Insert Plate Weld

Pipe Support, Stanchion
c-E~17C2.5

Pipe Support, Stanchion
C-E-1/C2.5

Penetration Support,
Suppression Pool Liner
Insexrt Plate Weld
C-E-17C2.5

Pipe Support, 8 Lugs
c-E-1/C2.5

Pipe Supperxrt, 16 Lugs
C~E-17C2.5

Pipe Support. 4 Lugs
cC-E~-1/C2.5

Pipe Support., Anchor
C-E-17C2.5

Penatration Support,
Suppression Pool Linerx
Insert Plate Weld
C-E-VWsC2.5

LIMERICKE GENERATING STATION, UNIT

LIEAR No.

N7A

N/7A

N/7A

N/7A

N/A

N7A

N/7A

2209

N/A

N/RA

N/RA

Obstruction/Remarks

Refer to ASHME Section IIIX
Inspection Results

N/7R

N/RA

N/RA

Refexr to ASME Section IIIX
Inspection Results

N/7A

N/7h

Refer to ASME Section III
Inspection Results

Adjoining Hanger
Refer to ASME Section III
Inspection Results

LES |

N/A

N/7R

Rofer to ASME Section III
Inspection Results

4——‘1’—-—!

%Z Comrlete

0% Surface

100X Suxrface

100X Surface

1004 Surface

0% Surface

100X Surface

100% Surface

0% Surface

95% Surface

100% Surface

100% Surface

100% Surface

0% Surface

NT

HT

MT

nT

N7RA

nT

nT

MT

HNT

14

14

n

4%

14

n

14

Relief
Request
T

16

16
16
16

16

16

16

16



Component Ident. No.

Asometxic Dwg. No.
GBB-112-H1
04-106

GBB-112-H10
04~-106

HBB~-120-H32
04~-107

HBB-120-X-2068B
04-107

HBB-120-Hi3
04-107

HBB-120-X-206D
04~-107

FWA-02Z8
05-01

FWA-032
05-01

FWA-034
05-01

FWA-037
05-02

FUA-038
05-02

FUB-007
05-03

Component Description

Code CateqorvsItem No.

Pipe Support Stanchion

c-E~-1/C2.5

Pipe Support.Stanchioen
C~-E-17/C2.5

Pipe Support, Stanchion
C-E-17C2.5

Penetration Support.
Suppression Pool Liner
Insert Plate Weld
C-E~-17C2.5

Pipe Support, Stanchion
C-E-17C2.5

Penetration Support,
Suppression Pool Liner
Insert Plate Weld
cC-E-17/C2.5

24" % 24" x 12" Tee
to 24" Elbow
B-J/B4.5

24" Elbou to
Valve (1F010R)
B-J/B4.5

24" Flued Head (x-9A)
to Valve (HV-1FO741)
B-J/B4 .5

24" % 24" % 16" Tee
to Valve (HV-1FO032A)
c-Fz7C2.1

24" % 24" x
to 16" Elbow
C-FsC2.1

16" Tee

12" % 20" Reducer to
20" x 20" x 12" Tee
B-J7sP8 .5

LIMERICK GENERATING STATION.

=OMPONENT

N7A

N7A

K/A

N7RA

R7A

N/7A

2241

2052

2055

2058

2244

2193

UNIT

N7A
N7A

Refexr to ASME Section III
Inspection Results

N/A

Refer to ASME Section III
Inspection Restults

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

%X Complete

100% Surface

100% Surxface

100% Surface

0% Sucrface

100% Surface

0% Surxface

60% Long. €
Circ.

75%Long. &
Circ.

40% Long. &
Cize.

60% Long. €
Cixec.

60% Long. €
Cige.

™

60% Long.
Cixc

nT

MT

MT

MT

MnT

uT

urT

uT

uT

urT

uT

14

14

14

14

12

Relief
Request

.

16

16

16

16

i6

146

13



Component Ident. No.
Asometzic Dug., No.

FWB-025
05-03

FuB-028
05-03

FuB-02¢
05-03

Fu3-030
05-03

FWB-031
05-03

FUB-032
05-04

FWB-035
05-04

FWB-036
05-04

RC-058R
06-03

RC-059R
06-013

RC-101
C6-CH

Component Descrziption

Code Categoxv/Item No.

28" x 24" x 12" Tee
to 24" Elbow
B~J/B4.5

24" vValve (HV-1FO011B)
to 24" Elbow
R-J/7B4.5

24" Elbow to
Valve (1FO10B)
B-J/B4.5

Valve (1F010B) to
24" Flued Head (x-9B8)
E-J7B4.5

24" Flued Head (x-9B)
to Valve (1F074B)
B-J/B4.5

Valve (HV-1F074B)
to 24" Pipe
c~-FsC2.1

24" % 24" x 16" Tee
to Valve (HV-1F032B)
Cc-FsC2.1

16" x 24™ x 24" Tee
to 16" Elbow
Cc-FsCc2.1

6" Pipe to

6™ x 6™ x 4" Tee
c-FfsC2.1

6" x 6" X 4% Tee

to Valve (HV-1F013)
c~-rsCc2.1

10" Pipe to Cap
c-Fs7C2.1

v R

LIMERICK GENERATING STATION,

2078

2236

2051

2205

2043

2040

2245

2011

2005

Obstructions/Remaxks

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld
Indication Exceeded 20X
Sized at 50X DAC

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Fitting Weld

Hanger and 4™ Leg of
Tee Blocking Scan Paths

4" Leg of Tee Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

UNIT 1

DAC,

60X Long. €
Cirxec.

90X Long. C
Cize.

100X Long.
75X Circ.

90X Long. &
Circ.

$5% Long.
90X Circ.

75% Long.
90% Circ.

80X Long. &
Circ.

100X Long.
60% Cirxc.

10¢% Long.
85% Circ.

100%Z Long.
85% Circ.

85% Long. &
Cizxe.

ur

uT

uT

uT

uT

uT

uT

uT

uT

12

12

12

Relief
Request

oot e

6. 19

13
13
13
13
13

13




Component Ident. No.

_Isometzic Dwg. MNo.

RC-123
06-04

EBB-109-H9
06-102

EBB-109-H4
06-102

EBB-135-H25
06-103

EBB-135-H28
06-103

EBB-H135-H902
06-103
EBB-135-H2
06-103

EBB-135-H901
06-103

EBB-126-H2

06-103

EBB-126-HS
06-103

HBB-101-H1
06~-104

Component Description

Code CategorysJItem No.

Valve (MO-1F060)
to Flued Head (x-215)

Pipe Support, 8 Lugs
cC-E-1/C2.5

Pipe Support, 4 Lugs
C-E~-1/7/C2.5

Pipe Support, 8 Lugs
c-E2-17C2.5

Pipe Support, 4% Lugs
c-g~-1/7C2.5

Pipe Support, Saddle
c-2-1/C2.5

Pipe Support, 4% Lugs
cC-E-1/C2.5

Pipe Support, Sleeve
c-E-1/C2.5

Pipe Support, 4 Lugs

C~E-17C2.5

Pipe Support, 4 Lugs
C~E-47C2.$

Pipe Support. 4 Lugs
C~-E~17€2.8

LIMERICK GENERATING STATION, UNIT )

IEAR No.

2068

2163

2160

2162

N/7A

2140

21

2158

2170

2169

Obstruction/Remarks

Joint Configuration
Fitting to Fitting Weld

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

N7A

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

Gusset to Sleeve Welds
Blocking Partial Base Metal
Examination. Refer to

ASME Section III Inspection
Results

Adjacent Hanger Clamps
Refer to ASME Section IIIX
Inspection Results

Adjoining Clamp ;
Refer to ASME Section III
Inspection Results

Rdjoining Clamp
Refer to ASME Section III
Inspection Results

% Complete

50% Long. &
Cize.

90% Surxface

90% Surface

90% Suface

90% Surface

100% Surface

90% Surface

95% Surface

80% Surface

90% Surface

90% Surface

uT

MT

MT

MT

MT

MT

MT

nT

HNT

MT

MT

Relief
Request

BEE - VE
13

16
16
16
16

16

16

16

16

16



Component Ident. No.

Asometxic Dua. No.

HBB-101-H11
06-104

ABB-101-H6
06-104

RRA-006LD~
Min.
07-01

RRA-006LD~-
Max.
07-01

RRA-007LU~
Min.
07-01

RRA-007LU~
Max.
07-01

RRA-008
07-01

RRA-022
07-01

RRA-023
07-01

RRA-027LD~-
Min.
07-01

RRA-027LD~
Max.
07-01

Component Description

Code Categoxvs/Item No.
Pipe Support, 8 Lugs
C-E-1/C2.5

Pipe Support, & Lugs
C~-E-1/C2.5

Elbow Seam Min. Radaius
B-J/7B8 .5

07-01

Elbow Seam Max. Radius
B-J/B4.5

Elbow Seam Min. Radius
B~-J/B4.5

Elbow Seam Max. Radius

B-J/B4.5

Valve (HV-1FO0231)
to 28" Pipe
B-J/B4.5

28" Pipe to
28" x 28" x 12" Tee
B-J/B4 .5

28" x 28" x 12" Tee

to 28" x 22" Cross
B-J/B&.5

Elbow Seam Min. Radius
B-J/B4.5

Elbow Seam Max. Radius

B-J/B4.5

LINMERICK

IEAR No.

2765

201%

201%

2013

2197

2080

N7A

N/7A

GENERATING STATION, UNIT 1

Obstruction/Remarks

Adjoining Clamp
R¢ fer to ASHME Section IIIX
Inspection REsults

Adjoining Clamp
Refer to ASME Section IIIX
Inspection Results

Sock~-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Sock~-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Joint Configuration
Fitting to Pipe Weld

Joint Configuration
Fitting to Fitting Weld

Indication Exceeded 20X DAC,
Sized at 50X DAC

Indication Exceeded 20X DAC,

Sized at 50X DAC

X Complete

90% Surface

90X Surface

100X Long.
95% Cirxc.

100% Long.
95X Circ.

100X Long.
95X Circ.

100X Long.
95% Cirxc.

100X Long.
97% Circ.

80X Long. &
Circ.

40X Long. &
Circ.

N7A

N/7A

NT

nr

uT

uT

urT

uT

uT

uT

uT

uT

Relief
Request

T
15

16

19

19



Component Ident. No.

Asometric Pwa. No.

RRA-G28LU-
Min.
07-01

RRA-028LU-
Max.
07-01%

REA-0135
07-01%

RRA-037LD~
Hax.
07-01

RRA-038LU-
Max.
07-01

RRA-P-COO 1A
07-01

RRB-005LD~
Min.
07-02

RRB-005LD~
Max.
07-02

REB-0CGLU-
Min.
07-02

RRB-0CHLU-
Max
07-02

RRB-021
07-02

Component Description

Code Categorv/Item No.

Elbow Seam Min. Radius
B-J/7B4.5

Elbow Seam Max. Radius
B-J/B4%.5

28" x 22" Cross to
28" x 12" Reducer
B-J7B4. .5

Elbow Seam Max. Radius
B-J/7B4 .S

Elbow Seam Max. Radius
B~-J/B4.5

Pump A Internal Casing
B-L-2/B5.7

Elbow Seam Min. Radius
B-JsB4.5

Elbow Seam Max. Radius
B-J/B4.5

Elbow Seam Min. Radius
B-J/B4 .5

Elbow Seam Max. Radius
B-J/7B4.5

28" Pipe to
28" wx 28" x 12" Tee
B-J/B4 §

LIMERICK GENERATING STATION.

IEAR MNo.

N7A

N7A

2030

N7A

N7A

N7

2029

2240

2033

2033

2194

Obstruction/Remazks

Indication Exceeded 202
Sized at 50% DAC

Indication Exceeded 20%
Sized at 5 % DiC

Joint Configuration
Fitting to Fitting Weld

Indication Exceeded 202
Sized at 50% DIC

Indication Exceeded 20%
Sized at 50% DAC

Pump Manufacturer's
Visual Inspection
Considered Adequate

Sock-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Sock-0-Let Blocking
Scan Path

Joint Configuration
Fitting te Pipe Weld

UNIT 1

DAC,

DAC,

DAC,

DAC,

X Complete
N/A

N/7A

70% Long.
40% Cirxc.
N/7A

N/7A

ox

85% Long.
Circ.

97% Leong.
Cize.

85% Long.
Circ.

854 Long.
Cize.

90% Long.
100% Cazxc.

ur

ur

ur

urT

uT

VT

uT

uT

uT

uT

uT

Relief
Request

il e
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19



Component Ident. No.

Isometxic Pug. No.
RRB-022
07-02

RRB-033
07-02

RRA-P-COO1B
$7-02

RRA-050
07-03

RRB-048
07-04%

761E92C~-8S5A2
07-101

T61FE%20-SSA3
07-101

T6IES20-HBM
07-102

T761E520~-SS82
07-102

761E920-SsSB3
67-102

RW-C19
08-02

RW-087
08-03

Component Description

Code Categoxv/Item No.

28" x 28" x 2" Tee
to 28" x 22" Cross
B-J/B4.5

28" x 22" Cross to
28" x 22" Reducer
B-J/7B&.5

Pump B Internal Casing
B-L-2/85.7

Reducer to 2" Elbow
B-J/7B4% .5

Reducer to 2" Elbow
B-J/B4.5

Pump Support, Lug Weld
B-K-1/B5.4

Pump Support, Lug Weld
B-K-1/B5.4

Pump Support, Lug Weld
B-K~-1/B5.8%

Pump Support, Lug Weld
B-K~-1/B..4%

Pump Support, Lug Weld
B-K~-1/B5.4&

6" Flued Head (x-14)
to Valve (HV-1FO004)
B-J/7B4 .5

2-1/2" Pipe to
2-172" Tee
B-J/7B4 .5

LIMERICK GENERATING STATION, UNIT 1

IEAR No.
2031

2079

N/RA

2083

N/7A

N7A

N/7R

N/A

N/R

2099

2015

Obstruction/Remaxks

Joint Configuration
Fitting to Fitting Weld

Jojat Configuration
Fitting to Fitting Weld

Pump Manufacturex's
Visual Inspection
Considered Adequate

Joint Configuration
Fitting to Fitting Weld
Proximity of Weld to
Min. Elbow Radius

Joint Configuration
Fitting to Fitting Weld
Proximity of Weld to
Min. Elbow Radius

Forged Lug to Cast
Base Metal

Forged Lug to Cast
Base Metal

Forged Lug to Cast
Base Metal

Forged JTuz to Cast
Base Mctal

Forged Lug to Cast
Base Metal

Joint Configuration
Fitting to Faitting Weld

Penetration (x-38) Support

Blocking Scan Path

502 Long. C

Cizc.

40% Long. &

Cirxc.

0%

70% Long. &

Cirxc.

85% Long. &

Cize. .

0% Long. €
Circ.

0% Long. €
Cirxc.

0% Long. €
Cise.

0% Long. €
Cixec.

0% Long. &
Cizs.

70%Z Long. L

Circ.

100% Lorng.
66% Circ.

uT

ur

vr

uT

uT

uT

ur

uT

(7 4

uT

uT

uT

Relief
Request

SE P
6




Component Ident. No.

Isometzic Dug. No.
RW-091
08-013

RW-092
08-03

RW-099
03-04%

RW-110
08-04

RE-113
08-04

RW-123
va-o04

RW~-133
08-04%

RDA~-019
09-01

RDB-011
09-02

psiszisi table

Component Description

CLode Categoxys/Item No,

2" Pipe to Elbow
B-J/7B4. S5

2" Elbow to Pipe
B~J/B8 .S

4" Tee to Cap
B-J/B4.5

6" Valve (HV-I1F100)
to 8" x 6™ Reducer
B-J/B4.5

2" Weld-0-Let to
2" Pipe
B-J/B4.5

4" Pipe to Flow
Elesent (FE-1N038)
3-J/7B4.5

%" Pipe to Elbow
R-J/B8.5

8" Elbow to Pipe
c-GsC2.1

8" Pipe to Elbow
c-GsCc2.1

LIMERICK GENERATING STATION. UNIT 1

IEAR No.
2046

2045

2021

2076

2047

N7A

N/7A

Obstruction/Remaxks

Proximity to Min. Radius
of Elbow and to Reducerx
on Either Side of Weld

Proximity to Min. Radius
of Elbow and to Valve
(1F029) on Either Side
of Weld

Sock-0-Let Blocking
Scan Path

Joint Configuration
Fitting to Fitting Weld

Joint Configuration
Fitting to Pipe Weld.
Overprep in Weld Toe

Joint Configuration
Fitting to Pipe Weld
Joint Configuration
Fitting to Pipe Weld

Indication Exceeded 20X DAC,
Sized at 50X DAC

Indication Exceeded 20X DAC,
Sized at 50X DAC

X Complete

60X Long.
Cizec.

50% Long.
Circ.

100X Long.
70X Cirec.

100X Long.
40% Cizxc.

80X Long.
100% Cixe.

90X Long.
Cirec.

75% Long.
Cirec.

N/7A

14

1A

£

4

uT

JT

uT

uT

uT

uT

uT

uT

uT

&

N7A

N7A

Relief
Request

e T
6

20



LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMARY TABLE, PART 2, REV. 0
CLASS 1 VALVES, EXANINATIC - - B6.7

Relief
Size And Mig Request

Systenm Valve Numbex Manufacturex Construction Type Nethod Ne.

§1-HVY-17028A.B,C.,D Atwood & Moxxill Globe Valve
§1-HV-17022A.B.C.D Atwocd & Morxrxill Globe Valve

41-PSV-1F013A thxu d. farget Rock Relief Valve
J thru N.S

§1-HV=-1F011A.B Anchox Darling ' Gate Valve
41-1FO010A.B Atwood & Morrxill Check Valve
§1-HV-1FOT74A.B Atucod €& Morxill Check Valve
43-HV-1F023A.B Lunkenheinser Gate Yalve
§3-HV-1F03 12 Lunkenheimer Gate Valve
44-HV-1F00" Archor Darling Globe Valve
SU-NY-1700% Anchox Carling Globe Valve
C~-'r105 Anchox Darling Gate Valve
Anchor Darxling Gate Valve Cast
Velan * Sate Valve Forged
FO077 Anchor Darling ( Gate Vilve Cast

51=-HV~-iFO17A.B8.C.,D Anchoxr Darling “ Gate Valve Cast

S1-1F06O51,.B Anchor Darling Gate Valve Cast

51-1F065A.8-C, Velan Gate Valve Forged
31-HV-1F015A,R Ancho Darling Globe Valvc

HV-1F023 ‘nchoxr Darling Globe Valve

51-1F019 Anchoxr Darling Check Valve




LIMERICK GENERATING STATION, UNIT 1
COMPONENT SUMMARY TABLE, PART 2, REV 0

QL!SQMLAEALYLSLHEEAHIMAIIQK_QAIEQQRI‘E:ﬂ;IA_likl
Relief

Request

Size And
Yalve Numbex Manufactuxex Construction I pe . T

51-HV-1FO050A.B Atwood £ Morxrxill Check Valve Cast

51-HV-1FO0&41A,B,C.D Atuwood £ Morrill Check Valve Cast

S1-HV-1F008 Velan Gate Valve Forged

S1-HV-1F009 Velan Gate Valve Forged
S1-HV-1F022 Velan Gate Valve Forged
52-HvV-108 Anchor Darling Check Valve Cast
52-HV-1F005 Anchoxr Darling Gate Valve Cast
52-HV~-1FO06A.B Atwood & Morrill Check Valve Cast
52-1F007A.B Velan Gate Valve Forged
55-HV~-1F002 Anchor Darling Globe Valve Cast

HP 55-HV~-1F003 Anchor Darling Globe Valve Cast

psiszisi table 2




7.

Limerick Generating Station, Unit 1
Safety Impact Summary, Rev. 0

RHR system weld outside containment, dewnstream of pump discharge check
valves: During normal plant power operation, weld is slightly
pressurized by keep-full systems. Significant leakage may affect
pressure boundary of one RYR loop. Significant leakage is detected

by leak detection systems or loss of system function, TIf leak is
within the shutdown cooling loop the plant can be safely shut down
using the main condenser and the unaffected RHR loop.

Reactor coolant pressure boundary weld (RCPB): Weld is normally
pressurized during power operation. Inboard containment isolation
valve performs RCPB isolation function. Significant RCPR leakage
is detected by leak detection systems. The plant can be safely
shut down using unaffected systems,

RHR shutdown cooling suction line weld between normally rlosed valves:
During normal plant operation, significant leakage is detected by
leak detection systems. Th plant can be safely shut down using

the main condenser and the alternate shutdown cooling method.

RCPB weld between the nozzle and the inboard isolation

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.

Suppression pool boundary weld: During normal plant and system
operation, weld is pressurized with less than 30 feet of hydrostatic
head. 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. T7Tf leak affects one loop of
RHR, the plant can be safely shut down using the main condenser and
the unaffected RHR loop.

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 containment
local or integrated leak rate tests. The plant can be safely shut
down using the normal shutdown methods.,

System boundary weld: Weld is not normally pressurized during plant
power operation. During normal plant operation significant

leakage 1s detected by leak detection systems. The plant can he
safely shut down using the normal shutdown methods.,




10.

11.

12,

13.

lél

Limerick Generating Station, Unit |
Safety Impact Summary, Rev. 0

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.

Ferdwater system weld inside containment: dignificant leakage is
detected by leak detection systems. lLeak can be isolated by remote
actuation of valve HV41-FO11A or B. Plant can be safely shut down
using normal shutdown methods.

Reactor Recirculation weld: Significant leakage is detected by
leak detection systems. Leak can be isolated by remote actuation
of valve HV43-F023 & HV43-FO31. Plant can be safely shut down
using normal shutdown methods,

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 100p.

Feedwater svstem weld outside containment: Weld is pressurized during
plant power operation. Leak detection systems detect significant
leakage. Containment isolation occurs antomatically upon loss of
feedwater flow. Other systems are available to provide makeup water to
the RPV during plant shutdown.

Main steam system weld outside containment: Weld is pressurized during

plant 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.

Core spray system weld ocutside 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.




15.

6.

17.

18.

Limerick Generating Station, Unit |
Safety Tmpact Svmmary, Rev. 0

Main steam system wald inside the turbine enclosure: Weld is pressurized
during plant power operation. If leak is not large enough to be detected

and automatically isolats as per Category 13, leakage would be
detected by other methods (e.g. area and stack radiation monitors)
and manually isolated. Tha plant can be safely shut down by
depressurizing via the supnression pool and removing heat via the
RHR system.

RHR system, vacuum relief line weld outside containment: Weld is not
pressurized during normal plant or RHR system operation. Plant can
be safely shut down using normal shutdown methods.

RHR system, pressure relief line ~.eld outside containment: Weld is not
pressurized during normal plant or RHR system operation. The plant
can be safely shut down using the normal shutdown methods,

RHR system, RPV head spray weld inside containment between normally
closed valves: Weld is not pressurized during plant power
operation. Significant leakage 1s detected by leak detection
systems. The plant can be safely shut down using the normal
shutdown methods.

DLS/pd07098406




