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PROCEDURE NO. 2:13 TITLE: ASME SECTION XI

INTEGRATED PRESERVICE
INSPECTION PROGRAM

1.0 PURPQSE AND SCOPE
The purpose of this document is to provide the Preservice Inspection (PSI)
Program for piping systems, components, and supports instalied at Beaver
Valley Power Station - Unit No. 2 (BVPS-2). This Program has been written
to meet the requirements specified by the Code of Federal Regulations
10CFR50.55a; 1OCFRS0 Appendix J; and DLC Positions to applicable USNRC
Regulatory Guides specified herein. It also incorporates BVPS-2 Final
Safety Analysis Report (FSAR) commitments for PSI.
2.0 APPLICABILITY
This integrated PSI Program is applicable to BVPS-2 during the Design/
Construction Phase.
3.0 REFERENCES
3.1 Code of Federal Regulations
a. Title 10, Section 50.55a, "Codes and Standards" (Current)
b. Title 10, Section 10CFR50, Appendix J, "Primary Reactor Contain-
ment Leakage Testing for Water-Cooled Power Reactors" (Current)
3.2 BVPS-2 FSAR
a. Section 3.2.2, "System Quality Group Classifications"
(Amendment 5)
b. Section 3.6, "Protection Against Dynamic Effects Associated with
the Postulated Rupture of Piping" (Amendment &)
¢. Section 5.2.4, "Inservice Inspection and Testing of Reactor
Coolant Pressure Boundary" (Amendment 2)
d. Section 5.3.1.3, "Special Methods for Nondestructive Examinat ion"
regarding Reactor Vessel NDE (Amendment 3)
e. Section 5.4.1.5.2, "Fabrication and Inspection” regarding Reactor
Coolant Pump Flywheel NDE (Amendment 2)
€. Section 5.4.2.2, "Steam Generator Inservice Inspection" (Amend-
ment 3)
g. Section 6.6, "Inservice Inspection ot ASME Code Class 2 and 3
Components" (Amendment 5)
REVISION: O PAGE 2 OF 25
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Table IWF-2500-1 (80W81) and IWA-2300 (80W81)

[WC-1220;: Table IWC-2520, CF and CG

Duquesne Light Company Procedures/Plans
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(Rev, |

NCDP 13k "ASME Section XI Preservice Inspection Plan
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NCDP 2.13.4, "ASME Section XI Preservice Inspection Plan
Snubbers'" (Rev. 0)
DLC Specification No. NDS-0064, "preservice Eddy Current lnspec
tion of the BVPS Unit 2 Steam Generators" (Rev. 0)
NDE/ADMIN-6, "ASME Section XI Preservice Inspecti Site Quality
Control Plan"

Chapter 24, "ASME Se X1 Pump

DLC Design and Construct
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DEFINITIONS

jefinitions identified in ASME Section XI, Subs

invoked by this PSI Program.




ORGANIZATION AND RESPONSIBILITIES

Responsibilities

Quality Assurance (QA) Manager

™

rhe OA Manager is responsible to the Ni

dent for the overall administration of the PSI Program

o

the Design/Construction Phase, including the assignment
PSI Program director.

PSI Program director

The PSI Program director is responsible for werall direction
and coordination of the PSI Program during the Design/Con=-

uction Phase, including establishing assurance of compati-
bility of the PSI Program with the ISI functions.

PSI Site supervisor

The Site supervisor is responsible to the PSI Program iirector
for on-site coordination with interfacing organizations juring
the development and implementation of the PSI Program dur i1ng
the Design/Construction Phase.

Engineering Department, Nuclear Construction Division (NCD)

The NCD Engineering Department, through the Engineering Mana-
ger, is responsible for the technical support 1in the prepara-
tion of the PSI program, Included in these responsibilities
are: assignment of Engineering personnel to the PSI Program
Team, coordination of Technical Consulting Services, technical
approval of Repair/Replacement Plan activitlies, and technical
interface with DLC Licensing for submittals of PSI Program
documents to the NRC,

PSI Program Team

+

The PSI Program Team, chaired by ti PSI Program director

’
comprised of a working group of representatives from DLC
ganizations involved in the development and implementation
the PSI Program. These representatives include: the

supervisor, QA, Site Quality Control 5QC) Start-Up,

Engineering.
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5.2 Organization

§5.2.1 The PSI Program Functional Organization is shown in Figure
2.13-1. Included in this figure are interfacing organization
and major functional responsibilities.

$.2.2 The PSI Program Document Matrix, shown in Figure 2.13-2
identifies program plans, procedures (by type), and
organizations responsible for development and implementation
of these plans and procedures.

REVISION: O PAGE 6 OF 25




PROCEDURE NO.

2:13 TITLE: ASME SECTION XI
INTEGRATED PRESERVICE
INSPECTION PROGRAM

6.0 PRESERVICE INSPECTION PROGRAM

6.1

General Requirements and Basis for PSI Program

6.1.1

pefinition of Owner's Intent

In accordance with the requirements set forth in 10CFR50.55a,
BVPS-2 must comply with requirements of the 1971 Edition of
Section XI, with addenda through Winter 1972. In order to
comply with more iecent codes and addenda, Duquesne Light
Company (DLC) has elected to comply with the 1980 Edition of
Section X1, with addenda through Winter 1980 (80W80); here-
after referred to as the "Code" or "Section XI".

10CFR50.55a allows use of the 1980 Edition of Section XI, with
addenda through Winter 1981 (80W81). However, since the B0W80
code has already been committed to by the BVPS-2 FSAR and
other plant documents, DLC has elected to utilize the 80WS80
code and addenda as the PSI Basis document for the overall
Section XI Program. R.G. 1.147, Rev., 2 may be utilized by
DLC as applicable (Reference 3.3.c).

System Boundaries Subject to Inspection

The boundaries of Code Class 1, 2, and 3 systems subject to
inspection by the Rules of Section XI are defined in accord-
ance with the BVPS-2 FSAR (Reference 3.2.a). Satety classes
of components in the fluid system boundaries are included in
Table 3.2.1 of the FSAR. The system flow diagrams, as well as
piping system isometric drawings, identify these class breaks.
Flow diagrams are contained in the FSAR. Unless otherwise
noted, Quality Group A is equivalent to Class 1, Group B is
equivalent to Class 2, and Group C is equivalent to Class 3.

In accordance with IWA-2200, the preservice examinations of
Class 1, 2, and 3 components will conform with those invoked
by IWB, IWC, and IWD-2500 of Section XI. Class 1, 2, and 3
component supports identified as ASME Section II1I, Subsection
NF will be examined in accordance IWF-2500 and Section 6.7 of
this Program. Non-NF component supports which were designed
and fabricated to the "code in effect" prior to 71W73 ASME III
will be examined in accordance with Section 6.7 of this
Program.

REVISION:
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6.1.3

6.1.6

Pump Testin;

Class 1, 2, and 3 pumps will be tested in accordanc: with
Section 6.8 of this Program,

Valve Testing

Class 1, 2, and 3 valves will be tested in accordance with
Section 6.9 of this Program.

Accessibility

Provisions for accessibility to perform PSI examinations are
in accordance with Section XI, IWA-1500. Any accessibility
limitations will be identified as they are encountered by
specific relief request.

Examination Procedures

Preservice inspection on BVPS-2 will be performed using proce-
dures which comply with the requirements of IWA-1400(d), (e),
(h), (i), (m), (o), and IWA-2200. Written procedures prepared
by outside or Contractor NDE organizations require review and
approval by DLC prior to use. Volumetric, surface, and visual
methods of examination are generic terms, each permitting a
selection of techniques and procedures as allowed by Section
XI.

6.1.6.1 Visual Examination

Visual examinations required by Section XI will be
performed using procedures which satisfy IWA-2210.
Direct visual methods will be used to the extent
practical. However, remote visual examinations may
be used.

6.1.6.2 Surface Examination

Sur face examinations required by Section XI will be
performed using techniques which comply with the
requirements of IWA-2220.

REVISION:
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$.1.6.3 Volumetric Examination

A.

B.

Volumetric examinations required by Section XI
will be performed in accordance with IWA-2230
using manual ultrasonic (UT) techniques in most
cases. Required volumetric examination of reac-
tor vessel welds will be performed using an auto-
mated UT device (Reference 3.6.c), with !imited
usage of manual ultrasonic examination (Reference
3.6.8). Refer to Paragraph 6.1.11.1 of this
procedure for limitations applying to ultrasonic
examinations.

Steam generator tubing will be examined using the
eddy current method (Reference 3.5.f)

6.1.6.4 Alternative and Supplemental Examinations

A.

General

In accordance with IWA-2240, alternative examina-
tion methods, a combination of methods, or newly
developed techniques may be substituted for the
methods specified in Section XI, provided Che
Authorized Nuclear Inservice Inspector (ANIIL)
concurs that the results are demonstrated to be
equivalent or superior to those of the specified
method.

Visual examinations that detect surface flaws
shall be supplemented by either surface or volu-
metric examinations for Class 1, as allowed by
IWh-3200. When further evaluation of results 1is
necessary, othec NDE methods may be employed to
supplement the required examinations,

REVISION:
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Personnel Qualification

Personnel performing nondestructive examination (NDE) opera-
tions shall be qualified in accordance with IWA-2300 of Sec-
tion XI. Outside organizations and other personnel available
within DLC may be qualified to later Editions/Addenda of Sec-
tion XI and may be utilized to perform NDE for BVPS-2. DLC
recognizes the existence of the B80W81 Section XI invoking
certification of NDE personnel to the 1980 Edition of SNT-TC-
1A (versus the 1975 Edition invoked by the above) and will
accept certification of personnel to this later code.

For those NDE methods (e.g. VT-1) not covered by SNT-TC-IA
documents, training and qualification shall be of comparable
levels of competency by utilization of comparable examinations
on the particular method involved. Other NDE personnel quali-
fication (e.g. VT-2, VT-3, VT-4, and Test Functions) will be
performed in accordance with the DLC Site Quality Control
Training Manual through the DLC NDE/ADMIN-6, "ASME Section XI
Preservice Inspection Site Quality Control Plan" (Reference
3.5.8), hereafrer referred to as the SQC Plan.

Recordiqg!Chcracterization of Indications

All recordable indications will be recorded and investigated
by a Level Il or Level IILl examiner.

Flaw indications will be characterized in accordance with IWA-
3300.

In accordance with the requirements of IWA-1400(h), IWA-6220,
and IWB-3112, indications are to be recorded in terms of loca-
tion, size, shape, orientation, and distribution within the
component. This recording requirement also applies to ultra-
sonic indications of geometric or metallurgical origin deter-
mined in accordance with IWB-3514.5.

REVISION:
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6.1.9 Evaluation and Reporting of Results

6.1.10

6.1.9.1

6.1.9.2

Flaw indications detected during PSI will be evalua-
ted in accordance with IWB-3000. Supplemental exam-
inations may be used to assist in determination of
location, size, shape, and orientation of a flaw
indication, Results of all examinations will be
noted as Reportable Indication (RI), No Reportable
Indication (NRI), or No Indication (NI), as defined
in the SQC Plan (Reference 3.5.8).

1f the disposition of a flaw indication identifies a
defect which requires repair or replacement of the
component containing the defect, such activities
will be performed under a Plan (described in Para-
graph 6.3) regarding Repairs and Replacements, after
which it will be re-examined. The disposition of
all defects, their repair, and the re-examination
results shall be subject to review by the ANII.

Calibration

6.1.10.1

6,1.10.2

Instrumentation/Equipment

Instrumentation/equipment calibration shall be de-
fined in the applicable DLC approved procedure(s).

Calibration Standards/Calibration Blocks

Calibration standards/calibration blocks shall com-
ply with the appropriate Code Article to the extent
practicable, When DLC encounters problems 1in Coa®
Compliance regarding material availability or physi-
cal size, etc., the actual or as-built calibration
standard will be demonstrated acceptable in accord-
ance with IWA-2240., Calibration standards shall be
maintained by DLC.

REVISION:
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»
i

6.1.11 Exemptions and Limitations

The following exemptions from, and limitations to examination
requirements are applicable to Class 1, 2, and 3 components,
and their supports:

6.1.11.1 Limitation on UT Examination of Austenitic Materials

Material properties f(e.g. grain structures) may
limit capabilities to wultrasonically examine
austenitic stainless steel materials. Results of
NRC sponsored studies on UT inspectability may be
used to assess the scope and extent of the problem.
Limitations to examinations employed will be noted
in the record of examinations.

6.1.11.2 Personnel Qualifications

Inspection personnel qualifications ¢to SNT-TC-1A,
1980 are allowed in lieu of SNT-TC-1A, 1975 qualifi-
cations required by this Code.

.
P
~

Hydrostaric Testing

An ASME Section XI Preservice hydrostatic test is not required
in accordance with IWA-5215. All components will have
undergone an ASME III system hydrostatic test when the system
has been certified by N-5 Data Report.

The visual examination requirements for ASME Section XI (vr-2)
are met by the hydrostatic test and accompanying visual exam-
ination performed in accordance with ASME Section IIL.

6.2 QUALITY ASSURANCE
The PSI Program will be in compliance with the requirements of the
DLC Design and Construction Quality Assurance Program, Appendix C
(Reference 3.5.i), which complies with Appendix B of 1OCFR50.
REVISION: O PAGE 12 OF 25
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6.3 REPAIR AND REPLACEMENT PLAN

6.3.1

The Repair and Replacement Plan will be in accordance with DLC
Procedure NCDP 2.13.1 (Referenc: 3.5.b) which implements Sec-
tion XI, IWA=4000 and IWA-~7000.

This Plan establishes the criteria, functions, assignment, and
responsibilities of DLC organizations, interfacing other site
outside organizations, and personnel involved in repair and
replacement performed to the requirements of ASME Section XI
during the Design/Construction Phase.

This Plan includes repair and replacement of any piping system
and associated supports which have been fully certified on an
N-5 Data Report and for any component and associated supports
constructed to ASME Section III, Class 1, 2, 3, MC, and Code
"N" or "NV" stamped.

REQUIREMENTS FOR CLASS 1 COMPONENTS

6.4.1

General Requirements for Class | Components

The preservice examinations of Class 1 components will be
performed in accordance with IWB-2200 and IWB-2500 and will be
those examinations identified in Table IWB-2500-1. Specific
examinat ions under each examination category are identified by
an item number which directly correlates to Table IWB-2500-1.
Specific equipment to be examined is listed in DMW-PSI-100,
"Beaver Valley Unit No. 2 Preservice Examination Program Plan
(EPP)" (Reference 3.6.a), hereafter referred to as the EPP.
In accordance with IWB=2100, the examinations shall be wit-
nessed or otherwise verified by the ANIIL.

Exemptions and Limitations

Components will be exempted in accordance with IWB-1220 from
volumetric and surface examination requirements identified in
IWB-2500.

[n Table IWB-2500-1, Categories B-L-2 and B-M-2 require a VT-3
examination of internal surfaces for pump casings and valve
bodies exceeding 4-inch nominal pipe size. The final manu fac-
turing Quality Assurance data from the Supplier, and/or final
site assembly Quality Assurance documents will be acceptable
as preservice inspection data for these items per IWB-2200(b).
This data will be retrievable from QA Records, and will be
included in the PSI Report.

-
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6.4.3

6.4.4

Reactor

Vessel Examination

6.4.3.1

6.6.3.2

6.6.3.3

6.4.3.4

The automatic and manual ultrasonic examination of
the Reactor Vessel are identified in the EPP and the
UT examinations incorporate the DLC Licensing Posi-
tion on R.G. 1.150, Rev. 1 (Reference 3.3.d). The
EPP identifies each UT examination area by Table IWB
2500-1 item number, category, and specific descrip-
tion.

Procedure DMW-ISI-154, 'Preservice and Inservice
Examination in Reactor Vessel" (Reference 3.6.c)
describes the equipment, calibration sequence, exam=
ination techniques, and specific recording require-
ments for preservice UT inspection using the remotely
operated inspection tool.

Procedure DMW-ISI-147, "Manual Ultrasonic Examination
of Welds in Reactor Vessel" (Reference 3.6.f) defines
requirements for manual UT examination of applicable
portions of the Reactor Vessel, identified in the
EPP.

Sur face and visual examination requirements and pro-
cedures utilized for the Reactor Vessel are identi-
fied in the EPP.

Examination of Pressure Retaining Boundary for Class | Pumps,

Valves, and Vessels

6.4.4.1

6.4.4.2

Procedure DMW-1SI-47, "Manual Ultrasonic Examination
of Welds in Vessels" (Reference 3.6.d) defines the
requirements for manual ultrasonic examination of
full penetration longitudinal and circumferential
pressure retaining welds in ferritic vessel material
(wrought or cast) greater than 2 inches thick. This
procedure applies to portions of the Pressurizer and
Steam Generator as identified in the EPP.

Procedure DMW-1SI-206, "Manual Ultrasonic Examination
of Welds" (Reference 3.6.e) defines the requirements
for manual ultrasonic examinations of full penetra-
tion circumferential and longitudinal butt welds and
adjacent base materials of these and fillet or corner
welds, It is applicable to such welds in piping
systems (.25 inch to 6 inches thick) and vessel
material (.25 to 2 inches thick) in ferritic or
austenitic steels of either wrought or cast product
forms.

REVISION:
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6.4.5

6.4.6

6.4.7

6.4.4.3 The EPP identifies the specific applicability of UT
examinations for vessels, as well as identifies spe-
cific surface examinatiows for vessels, pumps, and
valves,

Class | Pipiq&jﬁxlminntion

6.4.5.1 Procedure DMW-1SI1-206 (Reference 3.6.e) will be
utilized to perform manual UT examinations of Class !
piping welds as specifically identified in the EPP.

6.4.5.2 The EPP identifies the specific applicability t -
surface examination for Class | piping welds.

Boltin! Examinat ion

The EPP identifies specifi: volumetric and surface examina-
tions for bolting (including studs).

Steam Generator Tube Examination

DLC will perform Preservice Inspection on 100%2 of the steam
generator tubing using eddy current techniques. This inspec-
tion will be performed after completion of the field hydro-
static test and prior to initial power operation, Steam gen-~
erator tubing examination will comply sith the DLC Position on
USNRC Regulatory Guide 1.83, Revision 1. (Reference 3.3.b).

Specific requirements for steam generator tubing eddy current
examination will be provided by DLC Specification No. NDS-
0064, "Preservice Eddy Currert Inspection of the BVPS Unit 2
Steam Generators" (Reference 3.5.f).

REVISION:
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6.4.8 Augmented Inspections and Examinations

6.4.8.1 Reactor Coolant Pump Flywheels

Although not part of a pressure boundary, the Reactor
Coolant Pump flywheels will receive an inspection in
accordance with the DLC Position on USNRC Regulatory
Guide 1.14, Revision 1 (Reference 3.3.a). Preservice
inspection will consist of an insitu ultrasonic exam-
ination of the flywheel. This examination is limited
to an interrogation of bore and keyway which will be
performed from the flywheel gage holes and the peri-
phery of each flywheel plate. A magnetic particle or
liquid penetrant inspection of the machine finished
bores and keyways will be performed if the flywheel
is disassembled from the motor. The vendor shop
records may serve to provide the preservice baseline
data record, if available. Volumetric and surface
examinations will be performed by procedures identi-
fied in the EPP,

6.5 REQUIREMENTS FOR CLASS 2 COMPONENTS

6.5.1

6.5.2

General PSI Requirements for Class 2 Components

The preservice examinations of Class 2 components will be
performed in accordance with IWC-2200 and IWC-2500, except for
piping welds in the Residual Heat Removal (RHR), Emergency
Core Cooling (ECC), and Containment Heat Removal (CHR) Sys~-
tems. As required by 10CFR50.55a(b)(2)(iv), the piping we lds
in these systems will be determined by the requirements of
Paragraph IWC-1220; and examined to the extent defined in IWC-
2100 and Table IWC-2520, Examination Categories C-F and C-G,
of the 74875 Code. Specific examinations under each examina-
tion category are identified by an item number in Table IWC-
2600-1 (BOWBO Code). Specific equipment to be examined is
listed in the EPP.

Exemptions and Limitations

Components, except those ideatified by the Augmented Inspec-
tion below, will be exempted in accordance with IWC-1220 of
the applicable Code,

REVISION:
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Examination of Pressure Retaining ! Pumps ,

LNé

Valves, and Vessels

edure DMW-1ISI-47 (Ref " . I8 nd DMW-ISI-
(Reference 3.68.¢ yplicable for UT Examina-

pu y 8 \
of lass 2 Vessels.

The EPP 1dentifies } specific app!

sur face examination for pumps, valves, and vessels.

Piping Examination

Procedure DMW-ISI-206

for UT Examination of C!

The EPP 1dentifies

sur face examination

#

Bolting Examination

The EPP identifies specifi : etric examinations

ing (includiag studs).

Augmented Inspections and Examinations

In accordance with the requitePments of the FSAR
(References 3.2.b and 3.2.g), those portions of ~on-

exempt svstems identified by Paragraph 6.5.1 above
4 f ’

whiich are at sontainment penetrerions, will receive
a 100% volumetric examination This inSpectitwt will
appiy to high energy piplnog orpoaeéntd defined as
those which are required to opevat« above 275 psig or
above 200°F. The extent of exartination will be ap-
plicable to those welds 1n ide and outside coutain-
ment between and includi~w the containm:-at 1solation
valves. Specific equigment to be (xamined is listed

in the EPP,




————————————. ———

6.6

6.7

Requirements for Class 3 Components

General PSI Requirements for Class 3 Components

The preservice examinations f Class components will be
performed 1in accordance with IWD-2100 and IWD-2600, and will
be those examinations identified in Table IWD-2500-1. Speci-
fic examinations under each examination category are ident 1~
fied by an item number in Table IWD-2500-1. Specific equip-
ment to be examined is listed in DLC Procedure NCDP r 9 Y g

"ASME Section XI Preservice Inspection l for lass 3 Pres~-

sure Retaining Components" (Reference 3.° ¢) and the examina-
tion will be implemented 1in accordance & h the DLC SQC Plan

(Reference 3.5.8).

Exemptions and Limitations

Integral attachments of supports and restraints for components

will be exempted in accordance with IWD=1220.

Component Supports

6.

1%

General PSI Requirements for Class 3 Component

Supports

Although the BVPS-2 Plant Design Basis for component supports
is not to ASME Sect.”n III Subsection NF, some component sup-
ports "Code in Effect" are later than W73 Addenda, therefore,
both NF and Non-NF applications are addressed in this PSI
Program. Both NF and Non-NF supports will receive a preser-
vice examination in accordance with Subsection IWF, At DLC
discretion, the Construction Code may be utilized for final
acceptance of Non-NF suppores.

Supports will receive a preservice examination 1n accordance
with IWF=-2500 which invokes the examination categories and
methods of examinations listed in Tables IWF 2500-1 and IWF-
2500-2. However, for consistency with the Class !, 2, and 3
tables, examination categories and item numbers will be those
shown in Table IWF-2500-1 of the BOW8l Code. Specific equip-
ment to be examined for component supports and snubbers 1s
listed in DLC Procedures NCDP 2.13.3 and 2.13.4 (References
31.5.d and 3.5.e) and the examination will be implemented 1in
the DLC SQC Plan (Reference 3.5.8),

REVISION:
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Exemptions and Limitations

Component supports (except snubbers) exemp
examination shall be those supports of the

2, and 3 components which are exempted by th
»f Section XI, Subsecti IWB, IWC, and

tively,

Snubber testing is required in accordance with Arti-
cle IWF-5000. The final manufacturing Quality Assur-
ance data from the Supplier, and/or final site as-
sembly OQuality Assurance documents will be acceptable
as Preservice Inspection data in accordance with IWF-
5200, as defined in DLC Snubber Plan Re ference
358

6.8 PUMP TESTING

6.8.1 PSI Requirements for Pump Testing

Class 1, 2, and 3 pumps will be tested 1in accordance with IWP-
3000 and IWP-4000 of Section XI, and OSUM Chapter 24, "ASME

Section XI Pump and Valve Test Plan (Reference 3
measure or observe the following:

Speed

Inlet Pressure

Differential Pressure

Flow Rate

Vibration Amplitude

Proper Lubricant Level or Pressure
Bearing Temperature

Specific pumps to be tested are as referenced 1in the Pump

Portion of this Plan (Reference 3.5.h), as well as the listing
of Pump Testing Procedures, methods of Pump Test Data Collec-
tion, Pump Data Review, and Records retention and retrieval.

Ex. ptions and Limitations

Exemptions and limitations

Portion of this Plan are 1in

. H%v:.‘.l\‘w. ”
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PROCEDURE

NO. 2.13 TITLE: ASME SECTION XI
INTEGRATED PRESERV1CE
INSPECTION PROGRAM

PSI PROGRAM RELIEF REQUESTS

In accordance with the requirements of 10CFR50.55a(g), as clarified
by the NRC in "Guidance for Preservice and Inservice Inspection Pro-
gram and Relief Reauests Pursuant to 10CFR50.55a(g)", Relief Requests
will be identified during PSI examinations, prepared in accordance
with the NRC format (referenced above), and submitted subsequent to
the examination. Where Relief Requests are identified prior to the
PSI examination, the submittal will be made prior to the examination
whenever possible.

REVISION:
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CUQUESNE LIGHT COMPANY

Beavar Valley Muclear Power Plant Unit No. 2

Preservice Examination Program Plan

A1l items listed below are to be examined, as indicated, in accordance with the
requirements of the 1980 Edition Section X1 of the ASME Boiler and Pressure
Vessel Code up to and including Winter 1980 Addenda to the extent practical with

the access provided and the limitations of component geometry.

PROGRAM [WB-2500-1 EXAMINATION SYETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol Sur. Vis.
REACTOR VESSEL
81.10 Shell Welds
! B1.11 Circumferential Welds 2,3 and 154 _— - 1-1100
4
2. B1.12 Longitudinal Welds 6,7,8,9 154 .e == 1-1100
10,11 and 12
B1.20 Head Welds
3 B1.21 Circumferential Weld 5 147 . - 1-1100
" B1.22 Meridional Welds 13,14,15 and 147 -- -- 1-1100
16
. 61.30 Flange to Vessel Weld 1 154 - e 1-1100
6. B1.430 Closure Head to Flange Weld 1 147 70 -- 1-1300
B1.50 Repair Welds
7. B1.5] Beltline Region (1) . == 1-1100
8. 83.90 Outlet Nozzle to Vessel Welds 154 os = 1-1100
17,19 and 21
9. 83.90 Inlet Nozzle to Vessel Welds 154 ce == 1-1100
18,20 and 22
10. B3.100 Outlet Nozzle Inside Radius 154 .a - 1-1100
Section - For welds 17,19
and 21
1. 83.100 Inlet Nozzle Inside Radius 154 ve e 11100

Section - For welds 18,20 and
22

o i

6/22/84



PROGRAM [WB-2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur. Vis.
REACTOR VESSEL (cont'd)
B4.10 Partial Penetration Welds
12, B4. 1N Vessel Nozzles - == (2) -
13. B4.12 Contro) Rod Drive Mozzles - == (2) -
14. B4.13 Instrumentation Nozzles -- -- (2) --
19. B5.10 Outlet Nozzle to Safe End 164/206 11 -- 1-4100
Butt Weld 1-F1
16. B5.10 Outlet Nozzle to Safe End 154/206 11 .- 1-4200
Butt Weld 4-F1
17. B3.10 Outlet Nozzle to Safe End 154,206 11 - 1-4300
Butt Weld 7-F
18. B5.10 Inlet Nozzle to Safe End 154/206 11 .- 1-4100
Butt Weld 3-F4
19. B5.10 Inlet Nozzle to Safe End 1547206 11 .- 1-4200
Butt Weld 6-F4
20, B85.10 Inlet Nozzle to Safe End 154,206 1 - 1-4300
Butt Weld 9-F4
21. B5.11 Nominal Pipe Size less than - (7)) - --
4 inches Nozzle to Safe End
Butt Welds
22. B5.12 Nozzle to Safe End Socket welds -- (10) - .o
i B6.10 Closure Head Nuts 1 thru 58 -- 70 -- 1-1400
24. 86.20 Closure Head Studs, in place (12) .- .- .-
i 86.30 Closure Head Studs (when 15 70 -- 1-1300
removed) 1 thru 58
26. 86.40 Threads in Flange 1 thru 58 154 == - 1-1100
27, B6.50 Closure Head washers 1 thru 58 -- -- 8 1-1400
28, 87.10 Bolts, Studs and Nuts e == (7) .-
6/22/84















PROGRAM [WB-2500-1 EXAMINATION SKETCH
[TEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE

Vol. Sur. Vis.

PIPING (cont'd)

Branch Pipe Connection Welds

88. 89.31 Nominal Pipe Size Greater 206 11 -- 1-4100 to
than or equal to 4 inches 1-4600
89. B9.32 Nomina Pipe Size less than .- 11 -- 1-4100 to
4 inches 1-4600
90. 89.40 Socket Welds -- 1N .- 1-4100 to
1-46G0
g1, 810.10 Integrally Welded Attachments -- 11 -- 1-4810
92, B15.5J Pressure Retaining Boundary -- -- (3) .-
93. B15.51 Pressure Retaining Boundary - -- (2) --

REACTOR COOLANT PUMPS 1,2 and 3

94. B6.180 Main Flange Bolting 1-B1 thru 15 - e 1-5100
1-824; 2-B1 thru 2-B24 and 3-B]
thru 3-B24

a5, B6.190 Flange Surfaces when connec- == -- (6) 1-5100

tion disassembled for Main
Flange Bolting 1-Bi thru 1-B24;
2-B! thru 2-B24 and 3-81 thru
3-B24

96, 86.200 Nuts, Bushings and Washers for -- -- (6) 1-5100
Main Flange Bolting 1-31 thru
1-824, 2-8) thru 2-B24 and 3-B]
thru 3-824

97. 87.60 No. | Seal Housing Bolts 1-B1 -- -- (6) 1-5100
thru 1-812; 2-B1 thru 2-B12 and
3-81 thru 3-B12

98, 810.20 Integrally Welded Attachments -- (10) -- 1-5100

-7 6/22/84






. PROGRAM

ITEM

IWC-25C0~1
REFERENCE

AREA TO BE EXAMINED

EXAMINATION
PROCEDURE

SKETCH
REFERENCE

116.
117.

118.
119,

120.
121.
122.
123,
124,

125,
126.

‘l.' 127.

€1.10

€1.20

€1.30

€2.20

€z.21

€2.2)

c2.22

€2.22

€3.10

€4.10
€C7.10

c7.1

STEAM GENERATORS 1,2 and 3

Circumferential Shell Weld
1-3

Circumferential Shell Weld
2-5

Circumferential Shell Weld
2-6

Circunferential Head weld
3-8

Tubesheet to Shell Weld 1-2

Nozzle in Vessel Welds less
than or equal to 1/2 inches
nominal thickness

Nozzles in Vessel Welds
greater than 1/2 inches
nominal thickness

Feedwater Nozzle to Shell
Weld 2-9

Mainsteam Nozzle to Head
Weld 3-10

Feedwater Nozzle Inside
Radius Section of Weld 2-9

Mainsteam Nozzle Inside
Radius Section of Weld 3-10

Integrally Welded Attach-
ments

Bolts and Studs

Pressure Retaining Com-
ponents

Pressure Retaining Com-
ponents

Vol,

Sur. Vis.

47

47

47

47

47

(9)

(9)

0 .-
70 .-
- 8
-- 8
(10) --
-- (5)
- (2)

6/22/84



PROGRAM 1WC=2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur. Vis.
EXCESS LETDOWN HEAT EXCHANGER
128. €1.10 Circumferential Shell Welds (10) -. == 2-1110
129. €1.20 Circumferential Head Weld 1 206 - e 2-1110
130. €1.30 Tubesheet to Shell Welds (10) == == 2=1110
131. €2.10 Nozzle in Vessel Welds - (7) =- 2-1110
€2.20 Nozzle in V--sel Welds
132, €2.21 Nozzle to Shell Welds (7) (7) =- 2-111u
133. c2.22 Nozzle Inside Radius Section (7) ce == 2-1110
134, €3.10 Integrally Welded Attach- --  (10) =~ 2-1110
ments
135. €4.10 Bolts and Studs (7) PO — 2.1110
136, €7.10 Pressure Retaining Com- .- - (%) -
ponents
137. (o 0 B Pressure Retaining Com- .- e (2) -
ponents
RESIDUAL HEAT EXCHANGERS 1A & 1B
138, €1.10 Circumferential Shell weld 206 - == 2-1120
1A-1
134, €1.20 Circumferential Head weld 206 - = 2-1120
18-2
140, €1.30 Tubesheet to Shell Welds (10) - == 2-1120
141, €2.10 Nozzle in Vessel Welds e (7)) .- 2-1120
€2.20 Nozzle in Vessel Welds
greater than 1/2 inches
nominal thickness
142. C2.2) Nozzle to Shell Welds 1A-3 206 1 - 2+1120
and 1B-4
143, €2.22 Nozzle Inside radius section (7) .. s 21120
«10= 6/72/84



. PROGR AM IWC-2500-1 EXAMINATION SKETCH
1TEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE

Vol. Sur, v

RESIDUAL HEAT EXCHANGERS 1A & 1B

Integrally Welded Attach-
ments

Bolts and Studs
Pressure Retaining Com-
ponents

Pressure Retaining Com-
ponents

SEAL WATER HEAT EXCHANGER

Circumferential Shell Weld 1 (8)
Circumferential Head weld 2 (8)
Tubesheet to Shell Welds (10)
Nozzle in Vessel Welds -

Nozzle in Vessel Welds
Nozzle to Shell Welds (7)

Nozzle Inside Radius Section (7)

Integrally Welded Attach- -
ments

Bolts and Studs (7)
Pressure Retaining Components --
Pressure Retaining Components -- .-

NON REGENERATIVE LETNOWN HEAT EXCHANGER

Circumferential Shell Weld (10) -
Circumferential Head weld 1 206
Tubesheet to Shell deld (10) ==




. PROGRAM IWC-2500-1 EXAMINATION SKETCH
[TEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE

Vol., Sur. Vis.

NON REGENERATIVE LETDOWN HEAT EXCHANGER

Nozzle in Vessel Welds
Nozzle in Vessel Welds

Nozzle to Shell Welds (7)
Nozzle Inside Radius Section (7)

Integrally Welded Attachments --
TWS & 2WS

Bolts and Studs (7)
Pressure Retaining Components --

Pressure Retaining Components --

REGENERATIVE HEAT EXCHANGEK

Circumferential Shell Welds
2,3,6,7,10 and 11

Circumferential Head Welds
1,4,5,8,9 and 12

Tubesheet to Shell Welds

Nozzle in Vessel Welds
Nozzle in Vessel Welds

Nozzle to Shell wWelds (7)

Nozzle Inside Radius Section (7)

Integrally Welded Attachments --

Bolts and Studs (10)
Pressure Retaining Components --

Pressure Retaining Components --




PROGRAM IWC-2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur. Vis,

RECIRCULATION SPRAY COOLERS 1A,18,1C & 1D

178 c1.10 Circumferential Shell Welds (1p) -~ .. 2-1160

176 €1.20 Circumferential Head Welds (10) <= == 2-1160

180 €1.30 Tubesheet to Shell Welds 206 == == 2-1160
1A-1 and 1A-11

181 €2.10 Nozzle in Vessel Welds - 1N .- 2-1160
1A-12 and 1A-13

€2.20 Nozzle in Vessel Welds

182 cz2.21 Nozzle to Shell Welds (7) (7) == 2-1160

183 €2.22 Nozzle Inside Radius Section (7) == == 2-1160

184 €3.10 Integrally Welded Attachments -- 11  -- 2-1160
1A-1WS thru 1A-10WS

185 €4.10 Bolts and Studs (10) == == 2-1160

186 €7.10 Pressure Retaining Components -- «- (5) --

187 cZ. 1 Pressure Retaining Components -- == (2) -
VOLUME CONTROL TANK

188 cl1.10 Circumferential Shell Welds (10) <= == 2-1200

189 €1.20 Circumferential Head Welds 206 =«-  -- 2-1200
1 and 2

190 €1.30 Tubesheet to Shell Welds (10) == == 2-1200

19 €2.10 Nozzle in Vessel Welds e (7)== 2-1200

€2.20 Nozzle in Vessel Welds

192 2.2 Nozzle to Shell Welds (7) == «- 21200

193 €2.22 Nozzle Inside Radius Section (7) == == 2-1200

194 €3.10 Integrally Welded Attachments -- (7) == 2-1200

o)3e

6/22/84



PROGRAM IWC-2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur. Vis.
VOLUME CONTROL TANK (cont'd)
195 €4.10 Bolts and Studs (7) == == 2-1200
196 €7.10 Pressure Retaining Components -- -- (5) we
197 c7.n Pressure Retaining Components -- == (2) .
ACCUMULATOR TANKS 1A, 1B AND 1C
198 €1.10 Circunferential Shell Welds (10) «- == 2-1210
199 €1.20 Circumferential Head Welds 206 -- -- 2-1210
1A-1, 1A-2, 1A-3 and 1A-4
200 €1.30 Tubesheet to Shell Welds (10) <= == 2-1210
201 €2.10 Nozzle in Vessel Welds “e = == 2-1210
€2.20 Nozz'e in Vessel Welds
greater than 1/2 inches
nominal thickness
202 2.2 Nozzle to Head Weld 1A-5 206 70 .- 21210
203 €2.22 Nozzle Inside Radius Section (7) == == 2-1210
204 €3.10 Integrally Welded Attachment -- (7) -- 2-1210
205 €4.10 Bolts and Studs (7) == == 2-1210
206 €7.10 Pressure Retaining Components -- ==  (5) .-
207 c7.1 Pressure Retaining Components =- ==  (2) --
SEAL WATER INJECTINN FILTERS 4A & 4B
208 €1.10 Circunferential Shell Weld 206 -- =~ 2-1300
4A-1
209 €1.20 Circumferential Head Weld 206 .- . 2-1300
4A-2
210 €1.30 Tubesheet to Shell Welds (10) == == 2-1300
21 €2.10 Nozzle in Vessel wWelds we (7)) == 2+1300



. PROGRAM IWC-2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE

Vol. Sur. Vis.

SEAL WATER INJECTION FILTERS 4A & 4B (cont'd)

€2.20 No:.zle in Vessel welds
212 cz2.21 Nozzle to Shell Welds (7) (7) .- 2-1300
213 €2.22 Nozzle Inside Radius Section (7) == .- 2-1300
214 €3.10 Integrally Welded Attachments -- (7) - 2-1300
215 €4.10 Bolts and Studs (7) =~ .o 2-1300
216 €7.10 Pressure Retaining Components =-- ==  (5) --
217 ¢7.1 Pressure Retaining Components -- == (2) --

REACTOR COOQLANT FILTER

218 €1.10 Circunferential Shell Welds - (8) 11 - 2-1310
‘I’ 1 and 2
219 €1.20 Circumferential Head Weld 3 (8) 11 .- 2-1310
220 €1.30 Tubesheet to Shell Welds (10) == .- 2-1310
221 €2.10 Nozzle in Vessel Welds -= (7) .- 2-1310
€2.20 Nozzle in Vessel Welds
222 c2.21 Nozzle to Shell Welds (7) (7) .- 2-1310
223 c2.22 Nozzle Inside Radius Section (7) -- .- 2-1310
224 €3.10 Integrally Welded Attachment - 11 .- 2-1310
WS
225 €4.10 Bolts and Studs (7) == .- 21310
226 €7.10 Pressure Retaining Components <= ==  (5) .-
227 ¢7. 11 Pressure Retaining Components == =«  (2) .-

SEAL WATER RETURN FILTER

228 €1.10 Circumferential Shell Welds 206 ~-- .- 2-1320

. ' 1 and 2

«15« 6/22/84



I1WC-2500-1 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur. Vis,
SEAL WATER RETURN FILTER (cont'd’
229 €1.20 Circunmferential Head Weld 3 206 - .- 2-1320
230 €1.30 Tubesheet to Shell Welds (10) == .- 2+1220
23 €2.10 Nozzle in Vessel wWelds .- (7) == 2- 1320
€2.20 Nozzle in Vessel Welds
232 €2.21 Nozzle to Shell Welds (7Y (7)) == 2-1320
233 €2.22 Nozzle Inside Radius Section (7) == == 2-1320
234 €3.10 Integrally Welded Attach- s 11 e 2-1320
ments 1WS
235 C4.10 Bolts and Studs (7) == == 2-1320
236 €7.10 Pressure Retaining Components -- ==  (5) .-
237 c7.1 Pressure Retaining Components -~ ==  (Z) .-
PIPING
N
238 €3.40 Integrally Welded Attachments -- 70 .- 2-2710
239 C4.20 Bolts and Studs 15 == .- 22600
€5.10 Piping less than or equal to
1/2 inches nominal wall
thickness .
]
240 €5.11  Circumferential welds WOERE | T 2-2100 to
2+2555
1»
241 (5.12 Longitudinal Welds - 70 = 2-2100 to
22555
€s.2C Piping greater than 1/Z inches
nominal Wall Thickness
1
242 €5.21 Circumferential welds 206 /70 .- 2-2100 to
2-2555
243 €5.22 Longitudinal Welds 206 ‘E . . 2.2100 to
70 2.2655
€s.30 Pipe Branch Connections
6/22/84
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. PROGR AM IWC-2500-1 EXAMINATION SKETCH
1TEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE

Vol. Sur. Vis,

PIPING (cont'd)

n
244 €5.31  Circumferential Welds o M e 2-2100 to
22555
245 ¢5.32  Longitudinal Welds e Vo 2.2100 to
’ 2-2555
246 €7.20 Pressure Retaining Components -- -- (5) .-
247 €7.2i Pressure Retaining Components =-- - (2 .-

RESIDUAL HMEAT REMOVAL PUMPS 1A & 'B

248 €3.70 Integrally Welded Attachments -- 1 .- 2-3100
1A-1WS, 1A-2WS & TA-3WS
249 €4.30 Bolts and Studs (7) .. e 2-3100
250 €6.10 Pump Casing Welds «s  (10) == 2-3100
. 251 €7.30 Pressure Retaining Components -- = (5) .-
252 €7.31 Pressure Retaining Components -- -- (2) .-

CHARGING PUMPS 1A, 1B & 1C

253 €3.70 Integrally Welded Attachments -- 1 - 2-3110
1A-1WS, 1A-2WS, TA-3WS & TA-4WS

254 C4.30 Bolts and Studs (7) e == 2=3110

255 €6.10 Pump Casing Welds e (10) =~ 2-3110

256 €7.30 Pressure Retaining Components -- -- (5) -

257 ¢72. 3N Pressure Retaining Components -- = (2) .
REACTOR COOLANT PUMPS 1, 2 & 3

258 €3.70 Integrally Welded Attachments -- (10) == 23120

259 €4.30 Bolts and Studs (7) os o= 2-3120

260 C6.10 Pump Casing Welds e (10) -- 2-3120

«17- 6/22/84






‘ PROGR AM

IWF-2500-2 EXAMINATION SKETCH
ITEM REFERENCE AREA TO BE EXAMINED PROCEDURE REFERENCE
Vol. Sur., Vis.
278 F=1 Examine 1007 of supports - - 8 General
by VT-3 as applicable
279 Fa? Examine 100% of supports - - 8 General
by VT-3 as applicable
280 F-3 Examine 100% of supports - =a 8 General

by VT-3 as applicable

GENERAL NOTES

(1) Examine 100% during preservice inspection in conjunction with
item B1.10.

(2) txamined by other than Westinghouse Inspection Services during
system hydrostatic tests.

(3) Not apnlicable to PSI. Examined after refueling outages only.

(4) Examined by other than Westinghouse Inspection Services.

(5) Examined by other than Westinghouse Inspection Services ‘0
conjunction with systen hydrostatic test.

(6) Examined by other than Westinghouse Inspection Services - Shop
examination data to be used for baseline information.

(7) Component items do not meet code requirement size for examination
in this category.

(8) Ultrasonic examination not feasible due to material thickness.
Surface examination done as a substitute.

(9) Relief requested: no method of manual ultrasonic examination

feasible at this time. Visual examination done as substitute

where access is available.

There are no items in this category for this component.

Volumetric examination performed by other than Westinghouse

Inspection Services - Shop examination data to be used for

baseline information.

(12) Reactor Vessel Studs are removed for examination, as per item 25.

—
—
-0

B —

EXAMINATION PROCEDURES:

Asterisks (*) noted on the left hand margin of these Class 1 & 2
procedures identify deviations from the ASME Code and use of an
alternative method. The deviations are explained in another document.

=19 6/22/84



PROCEDURE NUMEER
Nuclear INSPECTION SERVICES
'Services
ntegration '
uwfgoar:o NONDESTRUCT! /E EXAMINATION PROCEDURE | DMW=151-154, Rev. 0
TITLE

PRESERVICE AND INSERVICE INSPECTION OF REACTOR VESSELS

A
PREPARED BY: DM /&»‘-4<
D. Kurek, Level 111 )

APPROVED Q// Zu,ml "

C. Adamonis, Manaqer R
lnspectmn Service

EFFECTIVE REWISED

DATE June 13, 1984 :VAA.Q




[
W) NSID

1778K:

PERSONNEL

LLL LS &

INSTRUMENT PERFORMANCE CHECKS

SYSTEM CALIBRATION

) EXAMINATION REQUIREMENTS

INTERPRETATION AND INVESTIGATICN

RECORDING REQUIREMENTS

EXAMINATION RECORDS

June 13, 1984




@ NSID
1778W:42A/061384 DMW-1S1-154 Rev. C

INSERVICE INSPECTION OF REACTOR VESSELS

“.

PURPOSE

This document describes tne equipment, calibration sequence, examin-
ation techniques, and recording requirements for preservice and
inservice inspection of the Beaver Valley Unit Il reactor vessel
with the remctely operated inspection tool. All operations
described herein are intended to satisfy volumetric examination
requirements of the 1980 Edition of Section XI of the ASME Boiler
and Pressure Vessel Code including Adcenda through Winter 1980 and
the Westinghouse position on USHRC Regulatory Guide 1.150. The
Beaver Valley Unit 2 Examination Program Plant (EPP) 1s considered

part of this procedure and should be used as applicable,

This document provides general requirements for straight and angle
beam immersion ultrasonic examinations of pressure retaining carbon

and Yow alloy steel welds, nozzle safe end welds, heat affected

zones, specified base material, and weld repairs to base mate. ial

which exceed 10%2 of the nominal wall thickness in the reactor vessel

beltline regions.

Specific calibration and examination requirements, i.e., areas
selected for examination, extent of examination, search unit sizes,
angles, calibration standards, and water path distéices, are defined

in the plant specific Examination Program Plan.
3.0 EQUIPMENT
3.1 Examinations shall be performed using pulse-echo and/or transmit-

receive techniques with immersion water path coupling using the

equipment listed below.
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Sonic Multichannel Time - Amplitude Ultrasonic System,

consisting of the following modules and interconnects:

Pulser/Preamps Mark V1 Mainframe/CRT
Mark VI Receiver Mark VY1 Interface

System Controller Hardcopy Controller

Gate Monitor Two Tektronix 613 Storage
Data Display Tektronix 4613 Hardcopy
Power Supply Module Serial Data Link

RG-174 Cable, 23 ft.

Four Tektronix 2213 Auxiliary Displays
Westinghouse Comnter System Model 2500

Westinghouse MK-1 Electronic Block Simulator (E

BS)
Ntrasonic Transducers
2.25 MHz, 1.50 inches diameter
2.25 MHz, 0.75 inches diameter
.0 MHz, 1.50 inches diameter
.0 MHz, 0.75 inches diameter

.0 MHz, 0.50 inches x 1.00 inches rectangular

Transducer array plates and transducer mounting assemblies
Y S

Calibration tank and manipulator

Calibration block

Mechanical Transfer Standard (MTS)

Spherical "Home" Target

June 13, 1984
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Other transducers, calibration standards, and/or equipment may be
used for special applications or where metallurgical characteristics
or geometry preclude effective use of the equipment described above.

These parameters shall be defined in the Examination Program Plan,

Ul trasonic test operators performing activities per this procedure
shall be qualified and certified Level Il or Level 111 per W PA 10.1
or equivalent procedure based on SNT-TC-1A, as supplemented by the
requirements of Section XI. Individuals qualified and certified
Level 1 or Level 1 Trainees per W PA 10.1 or equivalent procedure as
described above may perform these activities under direct
supervision of a Level Il or Level IIL. A1l recordable indications

shall be evaluated by a Level 1! or Level III individual.

5.0 INSTRUMENT PERFORMANCE CHECKS

5.1

Instrument screen height linearity and amplitude control linearity
shall be verified prior to the performance of any system calibra-
tions and at the beginning and end of the examination perioc or
every three months, whichever is less. The same EBS signal
response(s) shall be used for the initial determination and

subsequent field checks.

The ultrasonic instrument shall be verified as having a linear

vertical presentation within + 5% of the full screen height for at

least 80% of the calibrated screen height in accordance with the

following steps.

Utilizing the EBS and any given channel of the Sonic

System obtain two EBS pulses on the CRT.

June 13, 1984
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Adjust the EBS controls and the receiver gain control to
set the first indication to 80% full screen height (FSH)

and the second indication at 40% FSH.

Without changing the EBS controls, adjust the receiver
gain to sequentially se¢ - *he larger indication from 100%
to 10% FSH in 10% increments. Record the smalier
indication amplitude at each setting. Estimate the

readings to the nearest 1% FSH.

The reading must be 50% of the larger amplitude, within
+ 5% FSH,

Record all data and instrument settings on the appropriate
data sheet.

The accuracy of the amplitude control of the ultrasonic system shall

be verified as being within + 20% of the nominal amplitude ratio

over its usefu)l range in accordance with the following steps.

June 13,

.

Utilizing the EBS and any given channel of the Sonic
System obtain an EBS pulse on the CRT.

Adjust the receiver gain to set the indication to 80%
FSH. Record the receiver gain setting.

Decrease the receiver gain by 6dB and record the signal
amplitude.

Decrease the receiver gain again by 6dB and record the
signal amplitude. Decrease the receiver gain by an
additional 6dB and record the signal amplitude.

Adjust the receiver gain to set the indication to 40%
FSH. Record the receiver giin setting.
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D.3.0 Increase the receiver gain by 6dB and record the s$i nal

amplitude.

Adjust che receiver gain to set the indication to 20%

FSH. Record the receiver gain setting.

5.3.8 Increase the receiver gain by 12dB and record tf

D

signal

amplitude.

Dede Adjust the receiver gain to set the indication to 10%
FSH. Record the receiver ga'n setting.
5.3.10 Increase the receiver gain by 18dB and record the signal
amplitude.
5.3.11 Recorded readings must be within the following Timits:
Indication Set at dB Control Indication Limits
% of FSH Change % FS
B ———
802 -6¢B 32 to 48%
80% -12dB 16 to 245
0% -18d8B 8 to 12%
0% +6d8 64 to 96°
20% +12d8B 64 to 96%
10% +18d8 64 to 96~
5.3.12 Record all data and instrument settings on the appropriate

data sheet.

verification of performance of instrument performance checks shall
be documented. Documentation shall include the date, time, and the

initials of the operator.

A photographic record of the RF pulse waveform shall be obtained for
each transducer, before and after each vessel examination per

paragraph 6.13.

~4
(® o]
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6.0 SYSTEM CALIBRATION

6.1 Calibration Requirements - Genera!

System calibration shail be performed at the ¥~stinghouse Waltz Mill

Site.

calibraticon shall include the complete ultrasonic system
using responses from reflectors in the basic calibration
block(s). The ultrasonic system is defined as the
ultrasonic instrument, cables, transducer, couplant, and
any other apparatus, instrument or circuit between the

instrument and the calibration block surface.

Basic calibration blocks used for calibration of the
ultrasonic system shall be defined by the piant specific
Examination Program Plan and shall meet the following
requirements.

6.1.2.1 The material from which the block(s) are
fabricated shall be from one of the following:

(a) a nozzls ..opout from the reactor vessel

(b) a prc.ongation from the reactor vessel

(c) material of the same general material spec-
ification, product form, and heat treatment

as one of the materials being joined.

Where the component material is clad, the
block(s) shall be clad to the component clad
nominal thickness. Deposition of the cladding
ma. be by an automatic or manual technique sO
long as the method represents, to the extent
practical, the method used on the reactor vessel.

June 13, 1984
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The calibration block shall receive at least the
minimum tempering temperature treatment required
by the material specification and a post weld

heat treatment of at least two hours.

The block(s) shall be placed in the calibration tank and
carefully leveled and aligned. The zero degrez index of

the manipulator shall be defined.

Each calibration shall be performed from the calibration
block surface, clad or unclad, corresponding to the
surface of tne component from which the examination will
be performed. The calibration block, surface, reference
reflectors, and scan directions used during calibration
shail be defined on the calibration data sheets, 1f, tor
any reason, it is necessary to change any of the calibra-
tion parameters from those recommended in the Examination
Program Plan, the changes shall be documented and reasons
for those changes shall be transmitted to the NSID

Inspection Services coordinator.

During calibration the search unit centerline shall be at
least 1-1/2 inches from the nearest side of the basic

calibration block.

The water temperature for calibration shall be within 25°F
of the water temperature during scanning. Devices for

this measurement are not considered MTE equipment.

Transducers shall be calibrated in fixtures which provide
the angle of incidence specified in the examination
Program Plan. Upon completion of the calibration sequence
the transducer/fixture assembly shall be mounted on the
array plate at the specified location. The orientation of
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the transducer with respect to the fixture shall not be
changed. Bubbles shall not be present on the transducer
face or the calibration block entry surface during the

calibration sequence.

A calibration data sheet packet shall be completed for
each transducer/inspection channel combination used to
examine each volume required by the plant specific
Examination Program Plan. Al1l data will be fully recorded
such that the operating parameters can be verified 1n the
field. Calibration and examination data sheets are
attached as Figures 1 through 4.

Measurements of beam spread shall be made for each
transducer used during the inspection program. These
measurements shall be performed per paragraph 6.11. These
data will be included in the calibration data described in
paragraph 6.1.8.

The artificial waterpath selector shall be set at the
transit time ecual to the waterpath of the transducer
(inspection channel 0) used to synchronize the interface
gating function for a given calibration package.

calibration for Straight Beam Examination of Vertical and

Circumferential Welds

System calibration for each straight beam inspection channel/

transducer combination used for examination of vertical and circum-

ferential welds, including safe end welds and the flange-to-upper

shell weld from the shell side, shall be performed as described
below.

June 13, 1984
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6.2.1

6.2.2

6.2.3

loate June 13, 1984

— — I C—————— e ————

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the
manipulator in the calibration tank.

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and
adjust for the required waterpath.

Adjust the instrument delay such that the lower left
corner of the initial pulse starts at the 0 gradicule on
the CRT.

6.2.3.1 Adjust the instrument range to the maximum
achievable sweep range where the initial pulse
and entry surface refiection are displayed on
the CRT screen. Record the transit time to the
entry surface reflection.

6.2.3.2 Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincide
with the entry surface reflection anu travel
time in microseconds can be read directly from
the digital display. All transit time
measurements can be made in this manner.

6.2.3.3 Determine the sound velocity and measure the
water temperature. Record these values.

y = Round Trip Distance
Travel Time

leae 10 of 78
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6.2.4

6.2.5

6.2.6

6.27

[ DATE “June 13, 1

1984

Adjust the instrument delay such that the lower left
corner of the en.ry surface reflection starts at the 0
gradicule on the CRT,

6.2.4.1 Adju.t the instrument range such that metal
tra'el between the entry surface reflection and
blsck back surface reflection occupies 60% to
9% of the full sweep length,

6.2.4.2 Record the transit time between the entry sur-
face reflection and the back surface reflection.

6.2.4.3 Calculate the sound velocity in the calibration
block and record this value.

6.2.4.4 Adjust the selected gate controls to include all
metal travel between the entry surface
reflection and the back surface reflection.

Sat the trace and gate baselinus to zero percent of scale.

Position the trarsducer to obtain the maximum response
from the side drilled hole which exhibits the highest am-
plitude. Adjust the preamplifier gain control to set the
indication amplitude to 40% + 1dB of full screen height.
Mark the peak of the indication on the screen. Record
instrument settings, indication amplitude, and the transit
time from the entry surface reflection to the indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the remaining
calibration holes. Mark the peak of the indications on
the screen. Record the indication amplitudes and transit
times from the water/steel interface to the indications.

P IETEN————————— S— — - - v
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Draw a line through the maximum response points on the (RT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration

distance amplitude curve (DAC).

Adjust the EBS pulse train to follow the DAC over the

entire gate length. Record the EBS control settings.
The electronic DAC module function shall then be initiated.

6.2.10.1 Adijust the electronic DAC controls so all EBS

pulses are nominally 40% FSH.

Adjust the monitor gate threshold to the
position where a 16% FSH alarm level is realized

and set for positive trigger.

Disable the EBS, scan the block, and observe the
responses from each applicable calibration
reflector. The amplitude of each should be at
40% FSH + 1dB. If not, review steps 6.2.1
through 6.2.10.3.

Decrease the receiver gain by 6d3. Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination Speed.
The gate alarm shall actuate when the peak
response from each hole is detected. 1f the
alarm is not observed for one or more of the
holes, investigate to identify the test system
parameter(s) (e.g., alarm count, repetition
rate, alarm level, etc.) which may require

adjustment and make corrections, 1f necessary.
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6.2.10.5 Increase the receiver gain by 6dB and record all

pertinent calibration data on the calibration
| data sheets.

6.2.1 Move DEC Delay 1 to a position past the end of the gated
sweep, i.e., where the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweep
length. Record the reflector identification, indication
amplitude, and transit time to the indication from the
initial pulse.

| Reflectors selected for this step shall provide transit
' times representative of those for the primary reflectors
in the basic calibration block where practical.

’ 6.3 Calibration for Angle Beam Examination of yertical and
Circumferential Vessel Welds

System calibration for each angle beam inspection channel/transducer
combination used for examination of vertical and circumferential
vessel welds, including the flange-to-upper shell weld from the

| shell side, shall be performed as described below.

6.3.1 Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the
manipulator in the calibration tank.

!

l

|

‘ 6.3.2 Position the transducer to direct the sound beam toward
i the appropriate surface of the calibration block and
adjust for the required waterpatn.

NP A — P i ———————— ot e A
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Position the transducer to obtain a maximum response from

the square notch on the opposite surface or the block

corner and adjust the instrument delay such that the 1 ower

left corner of the initial pulse starts at the 0 gradicule
on the CRT.

6.3.3.1

Adjust the instrument range to the maximum
achievable sweep range where the initial pulse
and entry surface reflection are displayed on
the CRT screen. Record the transit time to the

entry surface reflection,

Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincide
with the entry surface reflection and travel
time in microseconds can be read directly from
the digital display. All transit time
measurements can be made in this manner.

Determine the sound velocity and measure the

water temperature. Record these values.

- Round Trip Distance

Travel Time

Adjust the instrument delay such that the lower left

corner of the entry surface reflection starts at the 0

gradicule on the CRT.

6.3.4.1

Adjust the instrument range such that metal
trave)l between the entry surface reflection and
the notch response or the block corner response

occupies 50% to 80% of the full sweep length,

14 of 78
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Record the transit time between the entry
surface reflection and the notch response or

block corner response.

Calculate the sound velocity in the calibration

block and record this value.

Position the transducer to obtain the maximum
response from the 3/4T hole after the beam has
bounced from the opposite surface (5/8 node
response) and adjust the selected gate controls
to include all metal travel between the entry
surface reflection and this indication.

Set the trace and gate baselines to zero percent of scale,

Position the transducer to obtain the maximum response
from the side drilled hole which exhibits the highest am-
plitude. Adjust the preamplifier gain control to set the
indication amplitude to 80% + 1dB of full screen height.
Mark the peak of the indication on the screen. Record
instrument settings, indication amplitude, and the transit
time from the entry surface reflection to the indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the other calibration
holes including the 5/8 node response from the 3/4T hole.
Mark the peaks of the indications on the screen. Record
indication amplitudes and transit times from the
water/steel interface to the indications. 1f the 5/8 node
respo.se from the 3/47 hole is not readily discernable,
the DAC curve amplitude point shall be determined by
calculating the dB difference between the 1/2T and 3/47

15 of 78
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6.3.8

+3.9

(%2}

6.3.10

6.3.1

—— e - -

| grrECTIVE
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reflector amplitudes, decreasing the 3/4 T reflector
amplitude by two times that difference, and marking the
resulting amplitude at the point on the sweep that
represents the transit time to the 5/8 node position.

Draw a line through the maximum response points on the CRT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration
distance amplitude curve (DAC).

Without changing the instrument settings position the
transducer to obtain a maximum response from the square
notch on the opposite surface, if applicable. Record the
indication amplitude and transit time from the water/steel
interface to the indication.

Adjust the EBS pulse train to follow the DAC over the
entire gate length, Record the EBS control settings.

The electronic DAC module function shall then be initiated.

6.3.11.1 Adjust the electronic DAC controls so all EBS
pulses at transit times from the entry surface
reflection to and including the response from
the 1/4T hole are nominally 80% FSH and those at
transit times in excess of the 1/4T hole to the
end of the gate are nominzlly 40% FSH.

6.3.11.2 Adjust the monitor gate threshold to the
position where a 16% FSH alarm level is realized
and set for positive trigger.
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Disable the EBS, scan the block, and observe the
responses from each applicable calibration
reflector. The amplitude of the 1/4T hole
should be at 80% FSH + 1dB and the amplitudes of
the 1/2T, 3/4T, and 5/8 node response from the

3/4T hole should be at 40% FSH + 1dB. If not,

review steps 6.3.1 through 6.3.11.3.

Decrease the receiver gain by 6dB, Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
amplitude from each hole is detected. Decrease
the receiver gain by an additional 8dB and once
again scan over the block at or higher than the
specified examination speed. The al /m should
actuate when the peak amplitude fror the 1/47
hole is detected. If the alarm ic not observed
for one or more of the holes, investigate to
identify the test system parameter(s) (e.q.,
alarm count, repetition rate, alarm level, etc.
which may require adjustment and make

corrections, if necessary.
Increase the receiver gain by 14dB and record

all pertinent calibra®ion data on the

calibration data sheets.

June 13, 1984
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Move DEC Delay 1 to a position past the end of the gated
sweep, 1.e, where the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweep
length. Record the reflector identification, indication
amplitude, and transit time to the indication from the
initial pulse.

Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors
in the basic calibration block where practical.

6.4 Calibration for Examination of the Flange-to-Upper Shell Weld From
the Flange Seal Surface

EVFECTIVE

DATE June 13, 1984

System calibration for each inspection channel/transducer
combination used for examination of the flange-to-upper shell weld

from the flange seal surface shall be performed as described below.

6.4.]

6.4.2

6.4.3

1 83

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the
manipulator 'n the calibration tank.

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and
adjust for the required waterpath.

Adjust the instrument delay such that the lower left

corner of the initial pulse starts at the 0 gradicule on
the CRT.

{racy 18 of 78 " o
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6.4.3.1 Adjust the instrument range to the maximum
achievable sweep range where the initial pulse
and entry surface reflection are displayed on
the CRT screen., Record the transit time to the
entry surface reflection.

6.4.3.2 Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincide
with the entry surface reflection and travel
time in microseconds can be read airectly from
the digital display. All transit time
measurements can be made in this manner.

6.4.3.3 Determine the sound velocity and measure the
water temperature. Record these values.

y = Round Trip Distance
Travel Time

Adjust the instrument delay such that the lower left
corner of the entry csurface reflection starts at the 0
gradicule on the CRT.

6.4.4.1 Adjust the instrument range such that metal
travel between the entry surface reflection and
the reflection from the reference hole at the
longest test metal distance occupies 60% to 90%
of the full sweep length,

6.4.4.2 Record the transit time between the entry
surface reflection and the reflection from the
reference hole.

/F viSLL
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t 6.4.4.3 Calculate the sound velocity in the calibration
, block and record this value.
}

6.4.4.4 Adjust the selected gate controls to include all
metal travel including the weld and specified
adjacent base material on the shell and flange
sides of the weld.

6.4.5 Set the trace and gate baselines to zero percent of scale.

6.4.6 Position the transducer to obtain the maximum response
from the side drilled hole which exhibits the highest am-
plitude. Adjust the preamplifier gain control to set the
indication amplitude to 80% + 1dB of full screen height.
Mark the peak of the indication on the screen. Record
instrument settings, indication amplitude, and the transit
time from the entry surface reflection to the indication.

6.4.7 Without changing instrument settings move the transducer
to obtain the maximum responses from the remaining
calibration holes. Mark the peak of the indications on
the screen. Record the indication amplitudes and transit
times from the water/steel interface to the indications.

6.4.8 Draw a line through the maximum response points on the CRT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration
distance amplitude curve (DAC).

6.4.9 Adjust the EBS pulse train to follow the DAC over the
entire gate length. Record the EBS control settings.

|
|
l
|
|
|
l
|
Bl

| EvFECTIVE
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electronic DAC module function shall then be 1nmi

.10.1 Adjust the electronic DAC controls so all

pulses are nominally 80% FSH.

Adjust the monitor gate threshold to the
position where a 16% FSh alarm level is realized

and set for positive trigger.

Disable the EBS, scan the block, and observe the
responses from each applicable calibration
reflector. The amplitude of each should be at
80% FSH + 1dB. If not, review steps 6.4.1
through 6.4.10.3.

Decrease the receiver gain by 14dB. Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
response from each hole is detected. If the
alarm is not observed for one or more of the
holes, investigate to identify the test system
parameter(s) (e.g., alarm count, repetition
rate, alarm level, etc.) which may require

adjustment and make corrections, if necessary.

Increase the receiver gain by 14dB and record
all pertinent calibration data on the

calibration data sheets.
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‘ 6.4.11 Move DEC Delay 1 to a position past the end of the gated

‘ sweep, i.e. where the DEC will not influence the MTS
response amplitudes. PositioY the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweep
length., Record the reflector identification, indication
amplitude, and transit time to the indication from the

initial pulse.

Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors
in the basic calibration block where practical.

6.5 Calibration for Examination of Nozzle-to-Shell Welds from the Nozzle
Bore

.1 System calibration for each inspection channel/transducer
combination used for examination of nozzle-to-shell welds from the
nozzle bore shall be performed as described below.

| 6.5.! Attach the transducer to the appropriate fixture for the
_ required incident angle and mount the assembly to the
| manipulator in the calibration tank.

6.5.2 Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and
' adjust for the required waterpath.

| 6.5.3 Adjust the instrument delay such that the lower left

‘ corner of the initial pulse starts at the 0 gradicule on
| the CRT.

|

oM June 13, 1984 , LPAGH 22 of 78 | S
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' 6.5.3.1 Adjust the instrument range to the maximum
achievable sweep range where the initial pulse
and entry surface reflection are displayed on
the CRT screen. Record the transit time to the
entry surface reflection,

!

6.5.3.2 Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be mcved to coincide
with the entry surface reflection and travel
time in microseconds can be read directly from
the digital display. Al1 transit time
measurements can be made in this manner,

6.5.3.3 Determine the sound velocity and measure the
water temperature. Record these values.

y = Round Trip Distance
Travel Time

6.5.4 Adjust the instrument delay such that the lower left
corner of the entry surface reflection starts at the 0
gradicule on the CRT.

i 6.5.4.1 Adjust the instrument range such that metal

| travel between the entry surface reflection and
the reflection from the reference hole at the
longest test metal distance occupies 60% to 90%
of the full sweep length,

6.5.4.2 Record the transit time between the entry
surface reflection and the reflection from the
reference hole.

!
!
|
i
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Calculate the sound velocity in the calibration

block and record this value.

Adjust the selected gate controls to include
meta) travel which will include the entire
nozzle, the weld, and specified adjacent Dase
material on the shell side of the weld., Consult
the Examination Program Plan to verify that this
gate length will monitor the required

examination volume.
Set the trace and gate baselines to zero percent of scale.

Position the transducer to obtain the maximum response
from the side drilled hole which exhibits the highest
amplitude. Adjust the preamplifier gain control to set
the indication amplitude to 80% (+ 1dB) of full screen
height. Mark the peak of the indication on the screen.
Record instrument settings, indication amplitude, and the
transit time from the entry surface reflect’ n to the

indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the remaining
calibration holes. Mark the peak of the indications on
the screen. Record the indication amplitudes and transit
times from the water/steel interface to the indications,
Draw a line through the maximum response points on the CRT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration

distance amplitude curve (DAC).
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Adjust the EBS pulse train to follow the DAC over the
entire gate length, Record the EBS control settings.

The electronic DAC module function shall then be initiated,

6.5.10.1 Adjust the electronic DAC controls so all EES
pulses are nominally 80% FSH.

6.5.10.2 Adjust the monitor gate threshold to the
position where a 16% FSH alarm level is realized
and set for positive trigger.

6.5.10.3 Disable the EBS, scan the block, and observe the
responses from each applicable calibration
reflector. The amplitude of each should be at
80% FSH + 1dB. If not, review steps 6.5.1
through 6.5.10.3.

6.5.10.4 Decrease the receiver gain by 14dB. Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
response ‘rom each hole is detected. If the
alarm 15 not observed for one or more of the
holes, investigate to identify the test system
parameter(s) (e.g., alarm count, repetition
rate, alarm level, etc.) which may require
adjustment and make corractions, if necessary.

6.5.10.5 Increase the receiver gain by 14dB and record
all pertinent calibration data on the
calibration data sheets.
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6.5.11

Delay 1 to & position past the end of the gated

_e. where the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweep
length., Record the reflector identificati)n, indication
amplitude, and transit time to the indication from the

initial puls=2.

Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors

in the basic calibration block where practical.

6.6 Calibration for Examination of Nozzle Radii and Protrusions

System calibration for each angle beam inspection channel/transducer

combination used for nozzle radius and protrusion examination shall

be performed as described below.

6.6.1

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the

manipulator in the calibration tank.

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and

adjust for the required waterpath,

Pos’ on the transducer to obtain a maximum response from
the side drilled hole at the lorngest test metal distance
and adjust the instrument delay such that the lower left
corner of the initial pulse starts at the O gradicule on
the CRT.
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6.6.3.1

6.6.3.2

6.6.3.3

Adjust the instrument range to the maximum
achievable sweep range where the initial pulse
and entry surface reflection are displayed on
the CRT screen. Record the transit time to the
entry surface reflection.

Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincide
with the entry surface reflection and travel
time in microseconds can be read directly from
the digital display. A}l transit time
measurements can be made in this manner.

Determine the sound velocity and measure the
water temperature. Record these values.

V = Round Trip Distance
Travel Time

Adjust the instrument delay such that the lower left

' 6.6

corner of
E gradicule
| 6.6.4.1
1
i

6.6.4.2
meErs
L.?_‘_'_E_ o JUﬂ_ela & 1984 FAGE
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the entry surface reflection starts at the 0
on the CRT.

Adjust the instrument range such that metal
travel between the entry surface reflection and
the response from the reference hole at the
1nngest test metal distance occupies 60* to 90%
of the full sweep length.

Record the transit time between the entry
surface reflection and the side drilled hole
response.
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6.6.6

6.6.7

6.6.8

6.6.9
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6.6.4.3 Calculate the sound velocity in the calibration
block and record this value.

6.6.4.4 Adjust the selected gate controls to include all
metal travel between the entry surface reflec-
tion and the response from the specified side
drilled hole at the longest test metal d'stance.

Set the trace and gate baselines to zero percent of scale.

Position the transducer to obtain the maximum response
from the drilled hole which exhibits the highest ampli-
tude. Adjust the preamplifier gain control to set the
indication amplitude to 80% + 1dB of full screen height.
Mark the peak of the indication on the screen. Record
instrument settings, indication amplitude, and the transit
time from the entry surface reflection to the indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the other calibration
hole. Ma:k the peak of this indication on the screen.
Record the indication amplitude and transit time from the
water/steel interface to the indication.

Draw 3 line through the maximum response poin:s on the CRT
screen. The curve may be extended at either end for a
distance equivalent to one-quarter the depth of the
deepest hole. This line represents the basic calibration
distance amplitude curve (DAC).

Adjust the EBS pulse train to follow the DAC over the
entire gate length. Record the EBS control settiigs.

I

EPFECTIVE
| DATE
\ e e

NSID 1018 HEV 2 1 83

~June 13, 1984

loset 280t 78  joan



DMW-1SI-154

6.6.10 The »lectronic DAC module function shall then be initiated,

Adjust the electronic DAC controls so all EBS

pulses are nominally 80% FSH.

Adjust the monitor gate threshold to the
position where a 16% alarm level is realized |

and set for positive trigger.

Disable the EBS, scan the block, and observe the
responses from each applicable calibration

reflector. The amplitude of each should be 80%

FSH + 1dB. If not, review steps 6.6.1 through

6.6.10.3.

Decrease the receiver gain by 14dB. Switch the
svstem to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
response from each hole is detected. 1f the
alarm is not observed for one or more of the
holes, investigate to identify the test system
parameter(s) (e.g., alarm count, repetition
rate, alarm level, etc.) which may require

adjustment and make corrections, 1f necessary.

Increase the receiver gain by 14dB and record
all pertinent calibration data on the

calibration data sheets.

June 13, 1984

~




@ NSID

1778W:42A/061384 DMW-1SI-1

June

6.6.11 Move DEC Delay 1 to a position past the end of the gated
sweep, 1.e. where the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrica’
reflectors in the MTS which fall within the gatec sweep
length. Record the reflector identification, indication
amplitude, and transit time to the indication from the

initial pulse.

Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors

in the basic calibration block where practical.
Calibration for Angle Beam Examination of Nozzle-to-Safe End welds

System calibration for each angle beam inspection channel/transducer
combination used for safe end inspection shall be performed as
described below. When the calibration block is a mockup of the
bimetallic weld, calibration shall be from the side of the weld,
carbon steel or stainless steel, corresponding to the side of the

weld from which the examination will be performed,

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly to the
manipulator in the calibration tank,

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and

adjust for the required waterpath,

Position the transaucer to obtain a maximum response from
the side drilled hole at the longest test metal distance
and adjust the instrument delay such that the lower left
corner of the iritial pulse starts at the 0 gradicule on
the CRT.

13, 1984 ‘ 30 of 78
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Adjust the instrument range tc the maximum
achievable sweep range where the initial pulse
and entry surface reflection are displayed on
the CRT screen, Record the transit time to the

entry surface reflection.

Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincice
with the entry surface reflection and travel
time in microseconds can be read directly from
the digital display. All transii time
mea::i>ments can be made ir. this manner.

Determine the sound velocity and measure the

water temperature. Record these values.

v = Round Trip Distance

Travel Time

Adjust the instrument delay such that the lower left
corner of the entry surface reflection starts at the 0
gradicule on the CRT.

6.7.4.) Adjust the instrument range such that metal
travel between the entry surface reflection and
the response from the side drilled hole at the
longest test distance occupies 50% to 70% of the
full sweep length,

Record the transit time between the entry
surface reflection and the response from the

drilled hole at the longest test distance.

June 13, 1984




NSID

P

b—

NSO 1014 M

1778W:42A/061384

DMW-1SI-154 Rev. O

E”f"h;'; it
\PATE  June 13, 1984

6.7.5

6.7.6

6.7.7

6.7.8

6.7.9
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6.7.4.3 Calculate the sound velocity in the calibration
block and record this value.

6.7.4.4 Adjust the selected gate controls to include all
metal travel from the entry surface reflection
to the equivalent of 1/4T past the 3/4T hole as
a minimum,

Set the trace and gate baselines to zero percent of scale.

Position the transducer to obtain the maximum response
from the side drilled hole which exhibits the highest am-
plitude. Adjust the preamplifier gain control to set the
indication amplitude to 40% + 1dB of full screen height.
Mark the peak of the indication on the screen. Record
instrument settings, indication ampltude, and the transit
time from the entry surface reflection to the indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the other calibration
holes. Mark the peaks of these indications on the

screen. Record the indication amplitudes and transit time
from the water/steel interface to the indications.

Draw a line through the maximum response points on the CRT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration
distance amplitude curve (DAC).

Adjust the EBS pulse train to follow the DAC over the
entire gate length. Record the EBS control settings.

| RE VISE(
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6.7.10 The electronic DAC module function shall then be initiated
6.7.10.1 Adjust the electronic DAC controls so all EBS
pulses > nominally 40% FSH.
Adjust the monitor ge-e threshold to the
position where a 16% FSH alarm level is realized

and set for positive trigger.

Disable the EBS, scan the block, and observe the
responses from each applicable calibratiun
reflector. The amplitude of each should be 40%
FSH + 1dB. If not, review steps 6.7.1 through
6.7.10.3.

Decrease the receiver gain by 6dB, Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
response from each hole is detected. If the
alarm is not observed for one or more of the
holes, investigate to identify the test system

parameter(s) (e.g., alarm count, repetition

rate, alarm level, etc.) which may require

adjustment and make correcticns, 1f necessary.

Increase the receiver gain by 6dB and record all
pertinent calibration data on the calibration
data sheets.

June 13, 1984
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6.7.1) Move DEC Delay 1 to 2 position past the end of the
sweep, i.e. where the DEC will not influence the MTS
response amplitudes. Position the transducer to obt
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gatecC sweeg
length. Record the r:flector identification, i1ndication
amplitude, and trans't time to the indication from the

initial pulse.

Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors

in the basic calibration block where practical.

Calibration for Examination of Reactor Vvessel Flange Ligaments

System calibreztion for each straight beam inspection channel/

transducer combination used for flange ligament inspection shall be
performed as described below.

6.8.] Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly to the

manipulator in the calibration tank,

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block and

adjust for the required waterpath,

Adjust the instrument delay such that the lower left
corner of *he initial pulse starts at the 0 gradicule on
the CRT.




|
|

|

—

' ‘

NSID

1778W:42A/061384

r—-—-,. -
EFFECTIVE

DMW-1S1-154 Rev. 0

6.8.3.1 Adjust the instrument range control to the
maximum achievable sweep range where the initial
pulse and entry surface reflection are displayed
on the CRT screen. Record the transit time to
the entry surface reflection,

6.8.3.2 Since the gate position controls of the
ultrasonic system are calibrated directly in
units of time, the gate can be moved to coincide
with the eatry surface reflection and travel
time in microseconds can be read directly from
‘he digital display. A}l transit time
m_asurements can be made in this manner.

6.8.3.3 Determine the sound velocity and measure the
water temperature. Record these values.

y = Round Trip Distance
Travel Time

6.8.4 Adjust the instrument delay such that the lower left

corner of the entry surface reflection starts at the 0
gradicule on the CRT.

6.8.4.1 Adjust the instrument range such that metal
travel between the entry surface reflection and
the refiection from the applicable reference
hole at the longest test metal distance occupies
60% to 90% of the full sweep length.

6.8.4.2 Record the transit time between the entry
surface reflection and the reflection from the
reference hole.
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Calculate the sound velocity in the calibration

block and record this value.

Adjust the selected gate controls to include all
metal travel between the water/steel interface
and the far limit of the inspection volume as
defined in the Examination Program Plan., This
distance shall be the equivalent of one stud

hole diameter, as a minimum,
Set the trace and gate baselines to zero percent of scale.

Position the transducer to obtain the maximum response
from the side drilled hole which exhibits the highest
amplitude. Adjust the preamplifier gain control to set
the indication amplitude to 40% (+ 1dB) of full screen
height. Mark the peak of the indication on the screen.
Record instrument settings, indication amplitude, and
transit time from the entry surface reflection to tne

indication.

Without changing instrument settings move the transducer
to obtain the maximum responses from the remaining
calibration holes. Mark the peak of the indications on
the screen. Record the indication amplitudes and transit
times from the water/steel interface to tne indications.
Draw a line through the maximum response points on the CRT
screen. The curve may be extrapolated at either end for a
distance of one-quarter the thickness of the calibration
block. This line represents the basic calibration

distance amp).tude curve (DAC).

June 13,
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Adiust the EBS pulse train to follow the DAC ove
entire gate length., Record the EBS control settings.

The electronic DAC module function shall then be initiated.

%9

Adjust the electronic DAC controls s0 a
pulses are nominally 40% FSH.

Ad:iust the monitor gate threshold to the
position where a 16% FSH alarm ievel is realized

and set for positive trigger.

Disable the EBS, scan the block, and observe the
responses from each applicable calibration
reflector. The amplitude of each should be at
40% FSH + 1dB. If not, review steps 6.8.)
through 6.8.10.3.

Decrease the receiver gain by 6dB. Switch the
system to the cycle mode and scan the transducer
assembly over the calibration block at or
greater than the specified examination speed.
The gate alarm shall actuate when the peak
response from each hole is detected. If the
alarm is not observed for one or more of the
holes, investigate to identify the test systern
parameter(s) (e.g., alarm count, repetition
rate, alarm level, etc.) which may require

adjustment and make corrections, if necessary.

6.8.10.5 Increase the receiver gain by 6dB and record all
pertinent calibration data on the calibration

data sheets,




Move DEC Delay 1 to a position past the end of the gated
sweep, 1.e, vhere the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweej
lenath. Record the reflector icdentification, indication
amplitude, and transit time to the indication from the

initial pulse.
Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors

in the basic calibration block where practical.

calibration for Full Node Angle Beam Examination of vertical and

Circumferential Vessel Welds

System calibration for each inspection channel/transducer

combination used for full node angle beam examination of the volume

of material near the vessel inside diameter shall be performed as

described below.

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the

manipulator in the calibration tank.

Position the transducer to direct the sound toward the
appropriate surface of the calibration block at the
required waterpath. Record the transit time from the

initial pulse to the entry suriace reflection,

Position the transducer to obtain a maximum full node
response from the square notch on the entry surface 0° the

block.

June ]3, 1984
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; 6.9.4 Adjust the instrument delay such that the lower left
corner of the entry surface reflection starts at the 0
gradicule on the CRT,

|

6.9.4.) Adjust the instrument range such that metal
travel between the entry surface reflection and
the notch response occupies 50% to 80% of the
full sweep length,

6.9.4.2 Record the transit time between the entry
surface refiection and the notch response.

6.9.4.3 Adjust the selected gate controls to include all
metal travel between the 7/8 node and ) 1/8 node
response; from the 1/4T hole.

.’ 6.9.5 Set the trace and gate baselines to zero percent of scale.
|

! 6.9.6 Adjust the preamplifier gain control to set the notch full
node response indication to 40% 4+ 1d8 of full screen
height. Mark the peak of the indication on the screen.

Record instrument settings, indication amplitude, and
g transit time from the entry surface reflection to the
! indication.

6.9.7 Draw a horizontal line through the maximum response point
on the CRT and extend it to include the entire gate
lengtn. This line represents the basic calibration
distance amplitude curve (DAC).
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Adjust the EBS pulse train to follow the DAC over the

entire gate length. Record the EBS control settings.

Adjust the monitor gate threshold to the position where 3
162 FSH alarm level is realized and set for positive

trigger.

6.9.9.) Disable the EBS, scan the block, and observe the
response from the notch, The amplitude should
be at 40% FSH + 1dB. 1f not, review steps 6.9.
through 6.9.9.1.

Decrease tne receiver gain by 6dB. Switch the
system to the cycle mode and scan the transducer
over the calibration block at or greater than
the examination speed. The gate alarm should
actuate when the peak response from the notch 1s
detected. I1f the alarm is not observed for the
notch investigate to identify the test system
paraneter(s) (e.g., alarm count, repetition

rate, alarm level, etc.) which may require

adjustment and make corrections, if necessary.

Increase the receiver gain by 6db and record all
pertinent calibration data on the calibratior

data sheets.

Move DEC Delay 1 to a position past the end of

sweep, 1.e, where the DEC will not influence the responses
from the MTS reflectors. Position the transducer tc
obtain the peak responses from at ieast three cylindrical
reflectors in the MTS which fa!)l within the gated sweejf
length., Record the reflector identification, indication
amplitude, and transit time to the indication from the

initial pulse,.

June 13, 1984




Reflectors selected for this step shall provide transit
times representative of those for the primary reflectors

in the basic calibration block where practical.

Calibration for Near Surface Examinations

System calibration for each inspection channel /transducer combina-

tion used for near surface examination of volumes of material near

the vessel inside diameter shall be performed as described below.

6.10.1

June 13, 1984

Transducers used for these examinations shall be dual-

element, transmit-receive, 2.25 MHz units of the type

Ultran WKS1-2.25 WRV, WPS1-2.25 WRV, or equivalent., The
nominal waterpath shall be 6.0 inches and the nominal

incident angle shall be 12.5° unless otherwise specified,

Attach the transducer to the appropriate fixture for the
required incident angle and mount the assembly on the

manipulator in the calibration tank.

Position the transducer to direct the sound beam toward
the appropriate surface of the calibration block at the
required waterpath, Record the transit time from the

initial pulse to the entry surface reflection.

NOTE
It may be necessary to increase the gain and/or use one
search unit element in the pulse-echo mode to obtain a

discernable entry surface reflection,

Position the transducer to obtain a maximum response from
the 1/8-inch diameter side drilled hole located 3/4-inct

i depth from the entry surface.

4) of 78




DMW-1S1-154 Rev. O

Adiust the instrument delay such that the lower left
corner of the entry surface reflection starts at the 0
gradicule on the CRT.

Adjust the instrument range such that metal
travel between the entry surface reflection and
the response from the 1/8" drameter side grilled
hole at 3/4-inch depth oc-upies 50% to 75% of

the full sweep range.

Record the transit time between the entry

surface reflection and the hole response.

Adjust the selected gate controls to include as
a minimum all metal travel from the lower left
corner of the entry surface reflection to at
least 10 microseconds past the response from the

1/8-inch diameter hole at 3/4-inch depth.

Set the trace and gate baselines to zero percent of scale.

Adjust the preamplifier gain control to set the indication

from the 1/8-inch diameter hole at 3/4-inch depth to 80% +

148 of full screen height. Mark the peak of the

indicatiun on the screen,

Without changing instrument settings move the transducer
to obtain maximum responses from the two remaining
calibration holes and the square notch on the entry

surface of the block,
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6.10.9 Record instrument settings, indication amplitudes (i.e.,
100% FSH + 6dB), and transit times from the water/steel
interface (see Note Paragraph 6.10.3) to the indications.

6.10.10 Draw a horizontal line through the response from the 3/4
inch deep hole on the CRT screen. The curve shall he
extrapolated at either end to cover the entire gate length
as set in Paracraph 6.10.5.3.

6.10.17  Adjust the EBS pulse train to follow the DAC over ‘he
entire gate length, Record the EBS control settings.

6.10.12 Adjust the monitor gate threshold to the position where a
40% FSH alarm level is realized and set for positive
trigger.

‘; 6.10.12.1 Disable the EBS, scan the block, and observe the
’ response from the 1/8 inch diameter side drilled
hole at 3/4 inch depth. The amplitude should be
at 80% FSH + 1dB. If not, review steps 6.10.2
through 6.10.12.1.

l 6.10.12.2 Decrease the receiver gain by 6dB. Switch the

‘ system to the cycle mode and scan the transducer
over the calibration block at or greater than
the examination speed, The gate alarm shall
actuate when the peak response from the 3/4 inch
deep 1/8 inch diameter side drilled hole is
detected, If the alarm is not observed,
investigate to identify the test system
parameter(s) (e.g., alarm count, repetition
rate, etc.) which may require adjustment and
make corrections, if necessary,
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6.10.12.3 Increase the receiver gain by 6 dB and record
all pertinent calibration data on the
calibration data sheets.

6.10.13 Move DEC Delay ) to a position past the end of the gated
sweep, i.e. where the DEC will not influence the MTS
response amplitudes. Position the transducer to obtain
the peak responses from at least three cylindrical
reflectors in the MTS which fall within the gated sweep
length, Record the reflector identification, indication
amplitude, and transit time to the indication from the
initial pulse.

Reflectors selected for this step shall provide transit
| times representative of the transducer focal distance,

.l approximately nine inches in water.

6.10.14 Examinations shall be performed with the receiver gain at

a level where the general noise level from the cladding is
25% of “ull screen height. The resulting receiver gain
setting shall be recorded on the UT System Controller Data
Sheet and identified as “scanning sensitivity". All

| mapping of indications shall be at this level. Field

| system calibration shall be verified at the receiver gain

| recorded per paragraph 6.10,12.3.

6.11 Beam Spread Measurements

Beam spread measurements sha'! be made for each transducer used
during the inspection program, Data will be recorded on the
appropriate calibration data sheet.

|
|
|
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| block as a zero reference point.
|

6.11.1 Establish the location of the scribe line on the reference

6.11.2 Position the transducer to obtain the maximum indication
amplitude from the applicable calibration hole at the
nearest test distance in the appropriate basic calibration
block. Record the manipuiator carriage location with
respect to the zero reference point and the transit time
to the indication.

6.11.3 Move the transducer toward the reference hole until the
indicaticn amplitude drops to 50% of its peak amplitude,
Record the manipulator carriage location with respect to
the zero reference point and the transit time to the
indication. Mcve the transducer toward the reference hole
until the indication amp)itude drops to 20% of its peak
i amp)‘tude and record data defined above.

’ 6.11.4 Move the transducer away from the reference hole until the
indication amplitude passes through maximum and again

i drops to 50% of its peak amplitude. Recard the

| manipulator carriage location with respect to the zero

' reference point and the transit time to the indication,

! Move the transducer uway from the reference hole until the

\ indication amp)itude drops to 20% of its peak amplitude
and recnrd data defined above.

6.11.5 Repeat these measurements on the other applicable
calibration holes. ‘
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6.12 Field System Calibration

On site the system calibration shall be establish2d and verified
with the EBS per Paragraph 6.12.1 at the beginning and end of each
scan routine, with any change of equipment, or every four hours,
whichever is less. Calibration shall be established and verified on
the MTS cylindrical reflector array per paragraph 6.12.2 at tne
beginning and end of each series of examinations, with any change of
equipment, or each week the system is in use, whichever is less.

6.12.1 Enable the EBS and observe the pulse train,

6.12.1.1 1f any point on the DAC curve has decreased by
20% or 2dB of its original amplitude,
calibration shall be re-established and all
: areas since the previous acceptable calibration
.{ or check reexamined.

6.12.1.2 1f any point on the DAC curve has increased by
20% or 2dB of its original amplitude,
calibration shall be re-established and all
reportable indications since the previous

' acceptable calibration or check reevaluated,

6.12.2 Disable the EBS function and position the transducer array
such that it is directed toward the cylindrical reflector
| array mounted on the tool 0° leg. Each applicable
transducer/inspection channel should be checked as follows:

TereecTve T g Y - N
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6.12.2.1

6.12.2.2
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Move DEC Delay 1 to a position past the end of
the gated sweep, i.e. where the DEC will not
influence the MTS responses from the MTS
reflectors. Position the transducer to obtain
the peak responses from each cylindrical
reflector in the MTS array used during initial
system calibration at the specified waterpaths,
Record the reflector identification, indication
amplitude, and transit time to the indication
from the initial pulse in microseconds.

The recorded values should be compared to the
data obtained during the initial calibration at
Waltz Mill,

1f the response from any
reflector has decreased by 20% or
2dB of its original amplitude,
calibration shall be reestab-
lished and all areas since the
previous acceptable calibration
or check reexamined.

6.12.2.2.1

6.12.2.2.2 If the response from any
reflector has increased by 20% or
2dB of its original amplitude,
calibration shall be reestab-
lished and al) reportable
indications since the previous
acceptable calibration or check

reevaluated,
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6.12.2.2.3 1f the response from any
reflector in the gated sweep
length has moved on the sweep
Yine more than 10% of the sweep
reading, correct the sweep range
calibration and note the
correction in the examination
record., 1f recordable reflectors
are noted on the data sheets,
those data sheets shall De
voided, the new calibration shall
be recorded, and areas relative
to the voided data re-examined,

Reposition DEC Delay 1 to the delay position established
during system calibration,

verification of the performance of all calibration checks
shall be documented. Documentation shall include the
date, time, and initials of the operator. See Figure 5.
In addition, the operator shall document calibration
verification at the beginning and end of a weld scan via
signature on the computer data printout.

6.13 Transducer RF Waveforms

-

Photographic records of transducer RF waveforms shall be collected
as follows. These records shall be made at the reactor site,

6.13.1

June 13, 1984

Position the transducer to obtain the peak response from
an appropriate reference reflector.
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Display the RF waveform on a calibrated oscillosc

Adjust the oscilloscope sweep controls to clearly

Adiust the oscilloscope veritical display so tr

of the response 1s two to four centimeters,

displayed waveform and record

data on the Transducer RF Waveform Data Sheet
»

Fhotographic records of transducer RF waveforms collected
after reactor vessel examinations should be made using the
same reflector, electronics, waterpath and instrument

settings as usec prior to the examinations when practical.

EXAMINATION REQUIREMENTS

The following activities shall have been completed prior to the
performance of any in-field ultrasonic examination of a reactor

vessel using the remotely operated inspection tool,

The reactor vessel Examination Program Plan identifying
specific plant inspection parameters such as search unit
incident angles, calibration standards, water paths, scan
lengths, scan locations, and scan increments shall have

been prepared.

ne ultrasonic equipment shall have been calibrated for
all examinations required Dy the Fxamination Program Plar
and al) data recorded in accordance with paragraph 6.0 of

this procedure,

June 13, 1984
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The reactor vessel inspection tool shall have been
assembled in the configuration on the arrangement drawing
applicable to the specific vessel being examined as listed
in the Examination Program Plan,

Prior to placing the inspection tool on the reactor
vessel, the following tests and checks shall be performed
to demonstrate the tool is fully operational and to assure
the tool can be safely set on the reactor vessel.

7.1.4.1 Establish "home" position and record all
resolver readings and other relevant data.
Mechanically measure the distance from the face
of transducer zero (TRO) or transducer twenty
(TR20) to the spherical target and record this
value.

7.1.4.2 Test to ensure that all drives are functional
both in manual and computer control.

7.1.4.3 visually verify that all appropriate hardware is
properly secured by lockwire or other suitable
means.,

7.1.4.4 Check each transducer and associated pulser/
amplifier channel by tapping on the face of the
transducer and observing the initial pulse.

7.1.4.5 Cavity water clarity shall be adequate to assure

visibility of the vessel flange, keyways, and/or
core barre) seating surface,

Lot 50 of 78 oate
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7.1.4.6 Verify that no specimen capsules are installed
where the inspection tool legs will seat,
T.1,5 The calibration settings of each transducer/instrumenta-

tion system shall be checked using t'.. data previously
entered in the Electronic Block Simultor (EBS) with the
Sonic system control settings as defined on the Calibra-
tion Data Sheets for each examination to be performed,

7.1.6 Once the inspection tool is set on the reactor vessnl the
too) home position shall be verified by monitoring the TRO
or TR20 straight beam inspection channel and positioning
the search unit to obtain a peaked response from the
spherical target without changing waterpath from that set
mechanically in 7,1.4,1, Contact the control room every
two days, obtain the refueling water temperature, and
record this value on a form similar to the one shown in
Figure 7, 1f the temperature is not within + 25°F of that
used during calibration, advise the control room to notify
when temperature is within this range. Al ternately, water
temperature may be measured directly with a thermometer,
not considered MTE equipment, Mercury thermometers are
not acceptable for this application.

7.1.7 Calculate the water velocity, record this value, and
compare with that determined during system calibration,

7.1.8 Check the instrument calibration and system calibration.

Prior to fnftiating a scan per the Examination Program Plan, the
flange area shall be subject to preliminary scans while monitoring
the TR0 or TR20 inspection channel to determine that the tool 1§
properly centered, level, and that water paths (compensated for
difference in water velocity, 1f necessary) correspond with those
used during calibration,

oy
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Figure 9.

7.4 Each area of the reactor vessel identified in the Examination
Program Plan shall be scanned in accordance with the requirements of
the Examination Program Plan,

7.4.1 The computer “hcme" routine shall be used to determine the
actual reference position for the nine axes of tool
movement at least once each day. When a computer "home"
is achieved, a peaked response from the spherical target
should be observed on the TRO or TR20 inspection channel
and the axes resolver readings shall be noted and compared
with those original values recorded per paragraph hal. 80,

7.5 During scanning the following parameters shall be maintained unless
otherwise specified in the Examination Program Plan.

7.5.) Scanning shall be conducted at the calibration sensitivity,

7.5.2 The rate of search unit movement shall be 5 inches per
second maximum,

7.5.3 Scan increments shall be three-quarter inches maximum fecr
1-1/2 inch diameter transducers and three-eighth inches
maximum for 3/4 inch diameter transducers,

June 13, 1984  leacs 52 of 78

The area to be exanined shall be subject to a preliminary scan while
monitoring the TRO inspection channel to determine the thickness of
the examination area. 1trasonic thickness readings for each
applicable exam catagory shall be recorded on a form similar to the
one shown in Figure 8. Use this information to verify that all
gates have been set properly. 1f gating adjustments are necessary
at any time during the examination they shall be documented. See
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7.5.4

The required examination volume for welds shall include

the weld, both heat affected zones, and one-half the weld
thickness of adjacent base material on both sides of the

weld.,

7.6 The following paragraphs provide general scanning requirements for
each area of tte reactor vessel. Specific requirements are provided

in the Examination Program Plan,

7.6.1
(]

|

|

i

|

;H( C V.n-v;—‘- 7

(oAt June 13, 1984

NSID 101dKEY 2183

Base Metal Examination

When specified in the Examination Program Plan, the base
metal through which angle 'eams will pass shall be
completely scanned by straight beam to detect laminar
reflectors where practical.

7.6.1.1

7.6.1.2

7.6.1.3

N

aq

of

Sensitivity shall be established at a location
free of indications by adjusting the first back
surface reflection to 80% FSH.

Set the back wall gate to monitor the back
surface reflection and alarm when the echo
ampl i tude drops to 16% FSH.

Alternately, the base metal examination may be
conducted as an extension of straig.t beam
examination in accordance with paragraph 7.6.2.1
provided the sensitivity is at least that
required in paragraph 7.6.1.1 and the gating and
alarm requirements of paragraph 7.6.1.2 are
employed.

FTNEN )
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7.6.2 Vertical and Circumferential Vessel Welds

The extent of each reactor vessel vertical and/or
circumferential weld identified in the Examination Program
Plan shall be examined in accordance with the following

requirements where practical.

7.6.2.1 The entire weld, both heat affected zones, and
specified adjacent base material are examined
from the vessel ID by longitudinal waves at 0°.

7.6.2.2 The entire weld, both heat affected zones, and
specified adjacent base material are examined
~ from the vessel ID by transverse waves at two
angles, the difference between which shall be at
least 10°, in two opposite directions parallel
‘ to the weld and two opposite directions
perpendicular to the weld, For purposes of
minimum required coverage, adjacent base
material need not be examined with both angle
beams in both directions., Any combination of
two angle beams will satisfy this requirement.

7.6.3 Reactor Vessel Flange-to-Upper Shell Weld

The extent of the reactor vessel flange-to-upper shell
weld identified in the Examination Program Plan shall be
examined in accordance with the following requirements
where practical.

JEFFECTIVE
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7.6.3.1 The reactor vessel flange-to-upper skell weld,
both heat affected zones, and specified adjacent
base material are examined from the vessel
flange seal surface using longitudinal waves at
angles as defined in the Examination Program
Plan.

7.6.3.2 When the core barrel is removed the flange-to-
upper shell weld may be examined from the vessel
1D in accordance with Paragraph 7.6.2, except
angle beam scanning perpendicular to the weld
will be performed from the vessel shell side
only.

7.6.4 Reactor Vessel Nozzle-to-Shell Welds

The extent of each reactor vessel nozzle-to-shell weld
identified in the Examination Program Plan shall be
examined in accordance with the following requirements

where practical.

7.6.4.1 The reactor vessel nozzle-to-shell weld, both
heat affected zones, and specified adjacent base
material are examined from the nozzle bore using
angles and modes as defined in the Examination
Program Plan.

NOTE
RHR flow should be off or reduced to the extent possible
during this examination. Water clarity shall be such that
the nozzle opening is clearly visible from the operating
deck,

— - MMM e S—— I
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7.6.5 Nozzle Radius and Protrusion

The extent of each nozzle radius or protrusion identified
in the Examination Program Plan shall be examined in
accordance with the following requirements where practical.

7.6.5.1 The entire area defined by the Examination
Program Plan is examined from the nozzle 1D by
transverse waves in both circumferential
directions.

NOTE
RHR fiow should be off or reduced to the extent possibie
during this examination, Water clarity shall be such that
the nozzle opening is clearly visible from the operating
deck.

7.6.6 Nozzle-to-Safe Ends Welds

The extent of each reactor vessel nozzle-to-safe end weld
‘ jdentified in the Examination Program Plan shall be

| examined in accordance with the following requirements

é where practical.

7.6.6.1 The entire weld, both heat affected zones, and

specified adjacent base material are examined
from the nozzle bore by longitudinal waves at 0°.

7.6.6.2 The entire weld, both heat affected zones, and
specified adjacent base material are examined
from the nozzle bore by angled longitudinal
waves in two directions parallel to the weld and
two directions perpendicular to the weld.

PR C Tt (- TN
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NOTE
RHR flow should be off or reduced to the extent possible
during this examination, Water clarity shall be such that
the nozzle opening is clearly visible from the operating
deck.,

Reactor Vessel Flange Ligaments

The extent of the threaded 1igaments in the reactor vessel
flange identified in the Examination Program Plan shall be
examined in accordance with the following requirements

where practical,

7.6.7.1  The ligaments between threaded stud holes are
examined from the top of the flange using
longitudinal waves at 0°.

Full Node Angle Beam Examination of vertical and
Circumferential Vessel Welds

when full node angle beam examinations are specified, the
extent of each reactor vessel vertical and/or
circumferential weld identified in the Examination Program
Plan shall be examined in accordance with the following
requirements where practical.

7.6.8.1 The volume of material including the weld, both
heat affected zones, and specified adjacent base
material within 1/87 of the vessel 10 shall be
examined in two directions parallel to the weld
and two directions transverse to the weld.

lise 87 of 78
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7.6.9 Near Surface Examinations of Vertical and Circumferential
vessel Welds

When near surface examinations are specified, the extent
of each reactor vessel vertical and circumferential weld
identified in the Examination Program Plan shall be
examined in accordance with the following requirements

where practical.

7.6.9.1 The volume of material including the weld, both
heat affected zones, and specified adjacent base
material within one inch of the vessel ID shall
be examined in two directions parallel to the
weld and two directions transverse to the weld.

Refer to paragraph 6.10.14 for examination
sensitivity adjustment based on clad noise,

8.0 INTERPRETATION AND INVESTIGATION

8.1 The Level 11 or Level 111 examiner shall interpret indications in
accordance with criteria 1isted below such that he can assess their
being valid or not valid,

8.1.1 The interpretation and investigation level is 50% of the
primary reference DAC for:

8.1.1.1 Al indications detected during straight beam
examinations of vertical and circumferential

welds,

[EVFECTivE
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!ﬁV Indications detected during angle beam
| examinations of vertical and circumferential
welds at transit times representing 25 percent
and greater of the vessel through-wall thickness
measured from the inner surface.

Indications detected during examinations of the
flange-to-upper shell weld from the seal surface
at locations representing 25 percent and greater
of the vessel through-wall thickness measured
from the inner surface.

Indications detected during examinations of
nozzle-to-shell welds from nozzle bores at
locations representing 25 percent and greater of
the vessel through-wall thickness measured from
the inner surface.

A1) indications detected during straight and
angle beam examinations of nozzle-to-safe end
welds,

A1l indications detected during examinations of
reactor vessel flange 1igaments.

8.1.1.7 A1) indications detected during full node angle
beam examinations of vertical and

circumferential welds,

A1 indications detected during near surface
examinations,

- —e
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| 8.1.2 The interpretation and investigation level is 20% of the
’ primary reference DAC for:

8.1.2.1 Indications dete-ted during angle beam
examinations of vertical and circumferential
welds at transit times which represent the inner
25 percent of the vessel through-wall thickness
measured from the inner surface,

8.1.2.2 Indications detected during examinations of the
l flange-to-upper shell weld from the seal surface
at locations which are within 25 percent of the
vessel through-wall thickness measured from the
inner surface,

8.1.2.3 Indications detected during examinations of
.l nozzle-to-shell welds from nozzle bores at
locations which are within 25 percent of the
| vessel through-wall thickness measured from the
inner surface.

8.1.2.4 Al) indications detected during examinations of
nozzle radii and protrusions,

8.1.3 The interpretation and investigation levels for the base
material examination are defined as follows:

| 8.1.3.1 A)1 areas where indications are equal to exceed
the amp)itude of the remaining back reflection,

8.1.3.2 Al areas that produce a continuous total 10ss
of back reflection accompanied by a continuous
indication in a singular plane,

r.lfl; Vivl
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8.2 valid indications are the result of flaw reflectors such as cracks,
lack of penetration, lack of fusion, inclusions, slag and porosity.
A1l other indications are considered not valid, including those due
to: scanning noise, grain structure, beam redirection, loss of
interface gating, spurious noise from electrical sources, clad
interface, straight beam back surface, mode conversion and geometric
reflectors,

8.3 valid indications meeting the criteria of paragraphs 8.1 and 8.2
shall be investigated by the examiner in terms of the recording
requirements in paragraph 9.0.

8.4 Other transducers, search units, frequencies, techniques, etc., may
be used to aid interpretation and investigation.

9.0 RECORDING REQUIREMENTS

9.1 Al indications shall be identified as valid or non-valid on the
data printout, Valid indications having amp)itudes which equal or
exceed the appropriate interpretation and investigation level within
the 0D and 1D boundaries of the area being examined shall be
recorded per the additional requirements of Paragraph 9.4, Vvalid
indications having amplitudes less than the appropriate
interpretation and investigation level need only have peak
amp) {tudes noted on the data printout.

9.2 The "Flaw Detect" data acquisition system provides the following
information.

9.2.) A digital readout defining the location of each of the
nine axis of tool motion,

-
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9.2.2 ldentity of the inspection channel.

9.2.3 The number of indications exceeding the primary reference
level,

9.2.4 A digital readout in microseconds of the transit time to
the indication(s) referenced from the channel 0 interface
position,

9.2.5 The indication amplitude(s) in percent of FSH.

9.3 For examinations of nozzle-to-shell welds from the nozzle bore, "A"
scan data will be permanently recorded on videotape for review and
interpretation in lieu of use of the "Flaw Detect" data acquisition
system, The Sonic Mark VI display or an auxiliary scope way be
used. Operation of the system is described as follows:

9.3.1 Adjust the Sonic Mark VI delay and range controls such
that the artificial interface marker, set at the transit
time defined during system calibration, falls on the first
major screen division (10% of sweep length) and the end of
the gate set, as a minimum, at the length cdetined during
system calibration, falls on the ninth major screen
division (90% of sweep length).

9.3.8 Calculate the Sonic Mark V1 horizontal sweep calibration
in"usec/div at those sweep settings,

9.3.3 1f "A" scan data wil)l be recorded from an auxiliary sccoe
in Yieu of the Sonic Mark V1, paragraphs 9.3.3.1 through
9.3.3.4 are applicable,

»
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| 9.3.3.1 Establish an EBS pulse train to start at the

g sweep location described for the artificial
interface and end at the sweep location
described for the end of the gate.

9.3.3.2 Calibrate the sweep of the auxiliary "A" scan
oscilloscope as follows, Adjust the sweep delay
and range controls of the auxiliary "A" scan
oscilioscope until the EBS signals described in
9.3.3 are at identical sweep locations as on the
Sonir Mark V1, After this adjustment is made,
tape down the horizontal fine adjustment knob,
The horizontal sweep calibration (usec/div) of
the auxiliary “A" scan oscilloscope is then the
! same as tiat determined for the Sonfc Mark VI in
i paragraph 9,3.2.
l

. 9.3.3.3 Calibrate the vertical scale of the auxiliary
“A" gcan oscilloscope as follows, Adjust the

' EBS attenuation controls to obtain a 100% full
screen height response for one EBS pulse on the
Sonic Mark V1. View this same EBS pulse on the
auxiliary “A" scan oscilloscope and adjust the
vertical scale such that the amplitude is also
100% of full screen height, After this
adjustment {s made, tape down the vertical fine
adjustment knob,

9.3.3.4 Check the vertical linearity of the auxiliary
“A" scan oscilloscope per paragraph 5.2,

9.3.4 Field calibration checks with the EBS shall be recorded at
. the beginning and end of each nozzle examination,

e e -
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The following information, as a minimum, shall be
prominently displayed on the recording.

9.3.5.1 Plant identification,
9.3.5.2 Nozzle fdentification,
9.3.5.3 Transducer/channel identification,

9.3.5.4 Artificial interface transit time and sweep
position on the auxiliary display.

9.3.5.5 (ate delay and length, Specify the gate end
sweep position on the auxiliary display.

9.3.5.6 Sweep calibration in usec/div,
“A" scan, too) position, and timing information shall be

permanently recorded for scans of nozzle-to-shell welds
from the nozzle bores performed per paragraph 7.6.4,

9.4 The following additional information shall be generated and recorded
on an indication data sheet, Figure 10, for each valid indication
recorded in terms of a distance-amplitude-curve per paragraphs 8.1.1

and 6.1.,2.

Prior to recording indications with a particular

transducer/inspection channel, calibration and instrument 1inearity
shall have been verified within the periods specified,

9.4.1

June 13,

1984

Maximum ind‘cation amplitude in percent of the DAC
calibration curve, search unit location as defined by the
nine axis of too) motion, and transit time from the water/
stee) interface to the indication,
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9.4.2 Jog the search unit toward the reflector. Where a 20% DAC
interpretation and investigation level is specified,
record the search unit jocation as defined by the nine
axes of too! motion and transit time from the water/steel
interface to the indication for positions where the
indication amplitude drops to 100% DAC, ha)f-maximum
amplitude (for indications with peak emplitudes exceeding
100% DAC), 50% DAC, and 20% DAC. Where a 50% DAC
interpretation and investigation level is specified, this
information shal)l be recorded for the 100% DAC, half-
maximum amp)itude (for indications with peak amplitludes
exceeding 100% DAC), and 50% DAC positions only.

9.4.3 Jog the search unit away from the reflector. where a 20%
DAC interpretation and investigation level is specified,
record the search unit location as defined by the nine
axes of too) motion and transit time from the water/steel
interface to the indication for positions where the
indication amp!itude drops to 100% DAC, half-maximum
ampitude (for indications with peak amplitues exceeding
100% DAC), 50% DAC,and 20% DAC, Where a 50% DAC
{nterpretation and investigation level 1s specified, this

f information shall be recorded for the 100% DAC, half-

maximum amplitude (for indications with peak amp) { tudes

exceeding 100% DAC), and 50% DAC positions only,

9.4.4 Jog.the search unit back to the area of maximum amp){tude
and peak the indication, Where a 20% DAC interpretation
and investigation level is specified, the length of the
reflector shall be determined by scanning along the
reflector's major dimension and recording search unit
locations a: defined by the nine axes of tool motion where
the indication amplitude drops to 100%, 50%, and 20% of

. the DAC curve, Where a 50% DAC interpretation and

fnvestigation level 1s specified, this information thall

be recorded for the 100% and 50% DAC positions only,

'
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9.5 valid indications identified during the base material examination
per paragraph 8.1.3 shall be recorded on the data printout in terms
of transit time to the indication, peak indication amplitude, and
length and width measurements taken from the points at which
indication and backwall amplitudes are equal.

9.5.1 Areas identified per paragraph 8.1.3.1 shall be
fnvestigated to determine 1f and to what extent they
interfere with angle beam examinations, Where reflectors
do interfere, the angle beam technique(s) shall be
reviewed toward achieving at least the minimum required
coverage of the volume to be examined, and modified to the
extent necessary and practical to accomplish this,

9.5.2 Areas identified per paragraph 8,1.3.2 shall be
fnvestigated in terms of the appropriate acceptance

criteria for laminar reflectors.

9.6 Disassembly of the inspection tool shall not commence until all
recorded indications have been assessed in terms of the applicable
code criteria, and results are recorded on an indication analysis

table similar to that shown in Figure 11.

EXAMINATION RECORDS

The following information shall be provided to document the examinations,

10,1 The test procedure
10,2 Description of the test system

10.3 Calibration records
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1
| 10.5 Record of all indications recorded

10.6 Record of all evaluations of inaications
10.7 Personnel certifications

10,8 Dates and times of examinations

10.9 Basic calibration block fdentification
10.10 Couplant

10.11 Surface condition and surfaces from which examinations were

. performed.

|
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MANUAL ULTRASONIC EXAMINATION OF WELDS IN REACTOR VESSELS

1.0 SCOPE

1.1 This procedure defines requirements for manual ultrasonic

|

1.3

examination of full penetration longitudinal and circumferential
pressure retaining welds in ferritic reactor vessel material that is
greater than 2 inches thick.

This procedure satisfies the requirements of the 1980 Edition of
Section XI of the ASME Boiler and Pressure Vessel Code with addenda
through the Winter, 1980 and the Duguesne Light Company Position on
USNRC Regulatory Guide 1.150. Technical contents are based on the
ASME Code, including Section XI, IWA-2240, when dictated due to Code
omissions and to implement upgraded technology or good practice.

Procedure DMW-1SI-101, “"Preservice and Inservice Examination
Documentation”; Procedure DMW-1SI-10, "Qualification of Ultrasonic
Manual Equirment”; and the Beaver Valley Unit 2 Examination Program
Plan (EPP) are considered part of this procedure. The specific
scope of the examinations that are to be performed on all welds
and/or areas of systems and components shall be as defined in the
Beaver Valley Unit 2 EPP.

2.0 GENERAL REQUIREMENTS

1O 4 W

2.1

kN

O June 27, 1984

i B

Personnel performing examinations per this procedure shall be
certified to at least Level 11 for ultrasonic examinations in
accordance with Westinghouse procedure PA 10.1 or approved
equivalent procedures based on SNT-TC-1A as modified by requirements
in the 1980 Edition of Section XI of the ASME Boiler and Pressure
Vessel Code with Addenda through the Winter, 1980. Personnel
certified as any NDE level for ultrasonic examinations may be

employed as assistants.

1 of 19
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Ultrasonic flaw detection instruments shall be of the pulse echo
type with an A-scan presentation and shall be qualified to the
requirements of DMW-ISI-10 before and after examining all applicable
reactor vessel welds.

Piezoelectric transducers shall have a maximum surface area of one
square inch. The nominal frequency shall be 2.25 MHz. The
transducers shall be capable of producing satisfactory calibrations
at nominal refracted beam angles of 0° (longitudinai wave) and 45°
and 60° (transverse wave). Other transducers may be used for
supplemental investigations and where me*tallurgical characteristics
preclude use of the transducers specified above. If it is necessary
to change either or both the 45° and 60° angles, two other angles
shall be used. The angular difference between the two angles shall
be at Jeast 10°. The maximum refracted angle shall not exceed 70°.

The couplant used during the examinations shall be a suitable
Viquid, semi-1iquid, or paste, such as Echogel, Exosen, Sonotrace,
Trim, Ultragel, or glycerine. The couplant shull contain no more
than 12 by weight of residual sulphur and halogens.

The item to be examined, including the required extent of adjacent
volume to be examined, shall be defined in the Beaver valley Unit 2
EP?. This information shall be provided to the examiner assigned t¢
conduct the examination. The required volume shall be examined to
the maximum extent practical. The extent of the required volume
that cannot be examined during the preservice examination shall be
noted in th2 report of recorded examination in accordance with
OMW-1SI-101.

Ihe transducer scan surfaces, including the weld crown, shall be
essentially free of dirt, spatter, paint, coatings and
irregularities that would impair the smooth, uninterrupt contact of
the search unit with the entry surface or the effective coupling of
the sound beam into the material being examined.

“ June 27, 1984 e 2 of 19
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2.6.1 The preparation of examination surfaces along with
examination area access support (e.g., scaffolds,
1ighting, etc.) when requested by the examiner, shall be
the responsibility of the utility.

Each pass or scan of the transducer shall cverlap at least 10% of
the transducer (piezoelectric element) dimension perpendicular to
the direction of scan.

The rate of search unit movement shall not exceed six inches per

second.

Scanning shall be performed at a gain setting at least two times
(+ 6 dB) the reference level. When this is not feasible, the cause
or reason shall be documented.

The basic calibration block containing the basic calibration
reflectors used to establish a primary reference response of the
examination system and to construct a distance-amplitude correction
curve shall satisfy the requirements of the 1920 Edition of the ASME
Boiler and Pressure Vessel Code with addenda through the Winter of
1980. Calibration blocks and a listing of the weld or groups of
welds for which they are individually applicable shall be identified
in the EPP.

3.0 SYSTEM CALIBRATION-GENERAL REQUIREMENTS

t

LEsFECT

OATE

NS

3.1

Prior to performing examinations, the complete examination system
shal)l be calibrated on the applicable calibration block(s) for the
examinations to be performed. The examination system is defined as
the ultrasonic instrument (and battery pack, if applicable);
cable’s); transducer(s); couplant; any other apparatus, instrument,
or circuit employed between the instrument and the calibration block
surface. Once calibration has been established, any change to any
part of the examination system will require verification of the
original calibration. See paragraphs 6.2 and 6.3.

* June 27, 1984 o 3 of 19
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The centerline of search units shall be at least 1-1/2 inches from
the nearest side of the block when calibrating on standard reference
blocks. The front of the search unit shall be oriented
approximately parallel to the major axis of the reference reflector
(sound beam perpendicular to major axis of reflector). The sound
beam shall not be directed into the corner formed by the hole and
the side of the block. Staggered holes shall be utilized for
straight beam calibration and in-1ine holes for angle beam
calibration.

The temperature difference between the surface of the calibration
block and the surface of the item to be examined shall not exceed
25°F.

Each calibration shall be performed from the surface (clad or
unclad) corresponding to the surface of the component from which the
examination will be performed.

The ultrasonic instrument shall provide linear vertical presentation
within + 5% of the full screen height for at least 80% of the
calibrated screen height (base line to maximum calibrated screen
point(s)). The instrument screen height/1inearity shall be verified
per paragraph 2.2 before and after examining all applicable reactor
vessel welds.

The ultrasonic instrument shall utilize an amplitude control,
accurate over its useful range to + 20% of the nominal amplitude
ratio, to allow measurement of indications beyond the linear range
of the vertical display on the screen. The instrument amplitude
control linearity shall be verified per paragraph 2.2 before and
after examining all applicable reactor vessel welds.

I 8
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* 3.7 Any controls which affect the instrument linearity (e.g., reject, or
clipping) shall be in the off or minimum position for linearity
checks, calibrations, and examinations. Once adjustment of filters
is established during system calibration, they shall remain fixed
for the period of the examinations for which the calibration is

|
appiicable. }

3.8 Photographic records of RF pulse waveforms shall be obtained for
each transducer, before and after examining all applicable reactor
vessel welds. Photographic records of transducer RF waveforms shall

be collected as follows.

3.8.1 Position the transducer to obtain the peak response from
an appropriate reflector, e.g. backwall.

3.8.2 Display the RF waveform on a calibrated oscilloscope.

3.8.3 Adjust the oscilloscope sweep controls to clearly display

3.8.4 Adjust the oscilloscope vertical display so the amplitude
of the response is two to four centimeters.

3.8.5 Photograph the displayed waveform and record all pertinent
data. See Figure 1.

3.8.6 Photographic records of transducer Rr waveforms collected
after reactor vessel examinations should be made using the
same reflector, electronics, and irstrument settings as
used prior to the examinations when practical.

3.9 Documentation of general calibration data shall be in accordance
with DMW-ISI-101.

i
the waveform.

\

|

|

|
* Denotes where IWA-2240 is involked as referenced in 1.2.
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4.0 STRAIGHT BEAM CALIBRATION

4.1 Sweep range shall be calibrated to provide linear spacing of the

appreopriate reflectors:

4.1.1

4.1.2

4.1.3

Position the search unit to obtain the maximum response
from the 1/4 T side-drilled hole. Position the left edge
of the 1/4 T hole indication to 20% of the sweep length.

Position the search unit to obtain the maximum response
from the 3/4 T hole. Position the left edge of the 3/4 1
hole indication to 60% of the sweep length.

The delay and range controls shall be adjusted until the
indication from the 1/4 T hole starts at 20% of the sweep
length and the indication from the 3/4 T hole starts at
60% of the sweep length.

4.2 The distance-amplitude correction (DAC) curve shall be established

in the following manner:

4.2.1

4.2.2

" June 27, 1984

oL bty P B

Position the search unit to obtain the maximum response
from the calibration hole that produces the highest
amplitude signal.

Adjust the instrument sensitivity to obtain an 80% full
screen height indication from the hole. The location of
the peak amplitude of the indication shall be marked on
the screen of the test instrument. The sensitivity
established in this step is referred to as the reference
sensitivity.

6 of 19
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4.2.3 With the search unit at this peaked signal location, the
system vertical linearity will be re-verified by
decreasing the instrument sensitivity by 6 dB, and then by
an additional 6 dB. The resulting signal decreases shall
be within 32% to 48% full screen height and 16% to 24%
full screen height, respectively.

4.2.4 Position the search unit to obtain the maximum response
from another calibration hole and the peak indication
location shall be marked on the instrument screen.

4.2.5 Position the search unit to obtain the maximum response
from the third calibration hole and the peak indication
location shall be marked on the instrument screen.

4.2.6 The three marked points on the instrument screen shall be
connected by a smooth curve which is extended through the
full thickness to be examined to form the distance-
amplitude correction curve.

Documentation of data obtained during straight beam calibration
shall be in accordance with DMW-ISI-101.

5.0 ANGLE BEAM CALIBRATION

5.1 Sweep range shall be calibrated to allow display of the maximum

thickness required to be examined within 80% of the sweep length.
The sweep shall be calibrated as follows to provide linear spacing
of the appropriate reflectors.

5.1.1 Position the search unit for the maximum response from the
1/4 T side-drilled hole in the applicable calibration
block. The left edge of the indication from the 1/4 1
hole shall be positioned to 20% of the sweep length.

" June 27, 1984 N 7 0f 19
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. 5.1.2 Position the search unit to obtain the maximum response
from the 3/4 T hole. The left edge of the hole shall be
positioned to 60% of the sweep length.

5.1.3 The delay and range controls shall be adjusted until the
1/4 T and 3/4 T hole reflections start at 20% and 60% of
the sweep length, respectively.

5.1.4 The search unit will then be positioned to obtain the
maximum response from the square notch on the opposite
surface. The indication will appear near 80% of the sweep

length.

5.1.9 When the above calibration has been completed, two
divisions on the sweep will equal 1/4 T of the calibration
block T and the full sweep range will equal 1 1/4 T.

. 5.1.6 When conditions require examination of a volume that
exceeds 1 1/4 T ( 5/8 node), sweep range and reflector
positions specified in 5.1.1 thru 5.1.5 shall be altered
as necessary to ensure that at least the volume required
to be examined is displayed on 100% of the sweep length.

5.2 Distance - amplitude correction (primary reference level) shall
be established as follows:

from the side drilled hole that produces the highest

i amplitude indication and the instrument sensitivity shall
be set to produce an 80% full screen height signal from
the hole. The sensitivity established in this step is
referred to as the reference sensitivity.

t 5.2.1 Position the search unit to obtain the maximum response

13
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. 5.2,2 With the search unit at this peaked signal location, the
system vertical linearity will be re-verified by
decreasing the instrument sensitivity by 6 dB, and then by
an additional 6 dB. The resulting signal decrease shall
be within 32% to 48% full screen height and 16% to 24%
full screen height respectively.

5.2.3 The examination system gain shall be returned to the
reference sensitivity level and the peak indication
amplitude will be determined from the remaining
side-drilled holes at the 1/8, 1/4, 3/8, and 5/8 rode
locations. When it is not possible to obtain a meaningful
signal at the 5/8 node location, the following alternate
technique shall be used:

» (a) The dB difference in amplitude between the 1/2 T and
. 3/4 T positions shall be determined.

(b) Decrease the 3/4 T calibrated reflector amplitude by
2 x the value determined in (a) and read the
resulting amplitude of this signal to the nearest 1%
of full screen height.

(¢c) Mark the resulting amplitude in (b) at the
appropriate sweep location that represents the 5/8
node location.

A distance-amplitude correction curve shall be constructed
by connecting the peaked points on the screen to form a
curved line.

5.2.4 The search unit shall then be positioned to obtain the
‘ peak amplitude from the notch on the opposite surface of
. 1 the block and the location of the peak shall be marked on
the instrument screen.

S June 27, 1984 - 9 of 19
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5.2.5 Reference points at 50% and 20% DAC of the distance-
amplitude curve shall be established on the screen by
decreasing each DAC curve reference point by 6 dB and then
by an additional 8 dB. The resulting 50% and 20% DAC
points shall be connected by curved 1ines drawn on the
screen. To minimize screen clutter, a line connecting the
50% points may be omitted, provided the individual points
are clearly visible. When investigating indications to
the 50% DAC level, a line connecting applicable 50% DAC
reference points must be visualized or the reference
sensitivity may be increased 6 dB and the 100% DAC curve
may be used to represent the 50% DAC level.

5.3 Data for determining transducer beam spread (scribe/ref. line data)
shall be obtained as follows:

(a) Position the search unit to obtain a peaked indication from the
1/4 T hole. Measure the distance from the transducer exit
point to the scribe 1ine on the calibration block.

(b) Move the search unit toward the 1/4 T hole until the signal
amplitude is 50% of the maximum amplitude. Measure the
distance from the transducer exit point to the scribe line on
the calibration block. Move the search unit toward the 1/4 T
hole until the signal amplitude is 20% of the maximum
amplitude. Measure the distance from the transducer exit point
to the scribe line on the calibration block.

(c) Move the search unit away from the 1/4 T hole until the signal
amplitude is again 50% of the maximum amplitude. Measure the
distance from the transducer exit point to the scribe line on
the calibration block. Move the search unit toward the 1/2 T
hole until the signal amplitude is 20% of the maximum
amplitude. Measure the distance from the transducer exit point
to the scribe 1ine on the calibration block.

- ]
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’ (d) Repeat steps (a), (b), and (c) for the 1/2 T and 3/4 T holes.

5.4 Documentation of data obtained during angle beam calibration shall
be in accordance with DMW-ISI-101.

6.0 SYSTEM CALIBRATION VERIFICATION

6.1 Calibration shall be performed prior to the use of the system in the
thickness range to be examined. Calibration verification shall be
performed on at least two of the basic calibration reflectors at the
end of examinations for which they are applicable, or every 4 hours
during the examination, whichever is less, and when Level II
examination personnel are changed.

6.2 If any point on the DAC curve has moved on the sweep 1ine more than
10% of the sweep division reading, the sweep range calibration shall
. be corrected and the corrections shall be noted in the examination
documentation. If any recordable reflectors have been noted on data
sheets after the previously acceptable sweep range calibration, the
questionable data shall be voided, the new calibration shall be
documented, and areas relative to the voided data shall be

re-examined.

6.3 If any point on the DAC curve has decreased 20% or 2 dB of its
original amplitude, all data generated since the last calibration or
calibration verification shall be marked void. A new calibration
shall be performed and documented and the voided examination areas
shall be reexamined. If any point on the DAC curve has increased
more than 20% or 2 dB of its original amplitude, all recordable
indications noted since the last acceptable calibration or
calibration verification shall be reexamined using the corrected
calibration data and their corrected recorded values shall be noted
on the data sheets.

" June 27, 1984 ' 11 of 19
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. 7.0 STRAIGHT BEAM EXAMINATION FOR LAMINAR REFLECTORS (BASE METAL EXAMINATION)

7.1 Prior to the initial angle beam examination, the base metal through

which the angle beams will travel shall be scanned with a straight
beam search unit to detect laminar reflectors which might affect the
interpretation of angle beam results and to detect laminar

reflectors for acceptance. This examination is to be performed only ‘

during the preservice examination.

7.2 Scanning for laminar reflectors shall be performed at a gain setting
that gives an initial back surface reflection of nominally 80% of
full screen height at an indication-free location of the component
to be tested. The back reflection indication shall be positioned to
80% of the sweep length.

. 7.3 Alternatively, straight beam examinations for laminar reflectors may
. be conducted as an extension of the straight beam examination for
planar reflectors (Ref. 4.0 and 8.5) if the planar reflector
examination sensitivity is at least equal to that required in 7.2.
If 1aminar indications are detected by the alternate method, the
indications shall be investigated at the sensitivity required in 7.2
and recorded in accordance with 7.5.

7.4 Areas containing laminar indications that causes either or both of
the following shall be recorded:

(a) A1l areas where the indications are equal to or greater than
the remaining back reflection.

(b) A1l areas where one or more discontinuties produce a continuous
total loss of back reflection accompanied by continuous
indications in the same plane.

’
SO June 27, 1984
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7.5

7.6

7.7

7.8

8.0 EXAMI

A/061884 DMW-1S1-147, Rev., O
The boundary of each area producing recordable laminar indications
shall be recorded at increments not exceeding 1 inch. The plotting
shall be such that a plan view showing the size, shape, and location
of the area relative to the circumferential zero reference, weld
centerline, and appropriate component surface is generated. The
sweep location of indications which equal or exceed the criteria in
7.4 shall be recorded along with an identification of the criteria
(7.4a or 7.4b) that was exceeded.

Information recorded in 7.5 shall be used to determine if the
lamination will interfere with the angle beam tests. An indication
determined to be non-interfering shall be recorded as a GENERAL
INDICATION. Indications determined to be interfering shall be
recorded as an EXAMINATION LIMITATION.

Where reflectors do interfere with angle beam examinations, the
angle beam technique (including beam angle and sweep range) shall be
reviewed and modified to the extent practical to achieve at least
the minimum required coverage of the volume required to be examined.

Documentation of data obtained during straight beam examinations for
laminar reflectors shall be in accordance with DMW-ISI-101.

NATION OF VESSEL WELDS

8.1

8.2

8.3

" June 2

Examinations shall be conducted at a gain setting at Teast two times
(+ 6 dB) the reference level. When this is not feasible, the cause
or reason shall be documented.

The rate of search unit movement shall not exceed six inches per
second.,

Each pass or scan of the transducer shall overlap at least 10% of

the transducer (piezoelectric element) dimension perpendicular to
the direction of the scan.

7, 1984 v i3 of 19
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8.4

8.5

8.6

8.7

8.8

The temperature of the examination surface shall be determined and
related to the calibration block temperature. Record the
temperature difference in terms of plus or minus degrees. The
temperature difference between the calibration block and the surface
of the item to be examined shall not exceed 25°F,

The volume of weld and adjacent base material that is to be examined
shall be described in the Beaver Valley Unit 2 EPP. The volumes
defined shall be scanned by straight and angle beam techniques. Two
angle beams having nominal angles of 45 and 60 degrees with respect
to a line drawn perpendicular to the examination surface will
normally be used. Other pairs of angles may be used as long as the
measured difference between the angles is at least 10 degrees.

Scanning of the examination volume shall be performed from both
sides of the weld on the same surface. Where component
configuration or adjacent parts of the component are such that
scanning from both sides of the weld is not feasible, such
limitations shall be included in the report of the examination.

The examination volume shall be scanned with angle beam search units
directed both at right angles to the weld axis and along the weld
axis. Each examination shall be performed in two directions, i.e.,
approaching the weld from opposite directions and parallel to the
weld from opposite directions. Scanning directions shall be
identified by numbers as described in DMW-1S1-101.

The angle beam search units shall be aimed at right angles to the
weld axis with the search unit manipulated so that the ultrasonic
sound wave passes through all the weld metal when scanning for
reflectors oriented parallel to the weld. The adjacent base metal
need not be examined with both a yle beams from both directions.
Any combination of two angle beams will satisfy this requirement.

June 27, 1984 " 14 of 19
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8.9 When scanning for reflectors oriented transverse to 1ongitudinal and

circumferential welds, the search units shall be aimed parallel to
the axis of the weld. The search unit shall be manipulated so that
the ultrasonic sound wave passes through all the required
examination volume. Scanning shall be done in two directions 180

Y
degrees to each other to the extent possible.

9,0 INTERPRETATION AND INVESTIGATION

9.1

The examiner shall interpret all indications that exceed 20% of the
primary reference DAC such that he can assess their source and cause
in terms of their being either valid or non-valid. Indications or
reflectors from or near the root of welds and c¢lad surfaces may
require other aids. See paragraph 9.3.

1. Valid indications are reflectors caused by flaws, such as
cracks, lack of penetration or fusion, inclusions and
porosity. A1l other indications are considered non-valid,
including those due to: scanning noise, grain structure,
beam redirection, internal liquid levels, clad interface,
straight beam back surface and geometric reflectors.

Reflector indications that exceed 20% of primary reference DAC shal)
be investigated by the examiner, in terms of the recording
requirements of paragraph 10.0.

Other transducers, search units, frequencies, techniques, etc., may
be used to aid interpretation and investigation.

9.3.1 1f such aids necessitate use cf any control that cannot be
positively returned to its calibrated position, (such as a
potentiometer control on sweep, damping, uncalibrated
gain, etc.) primary reference calibration shall be
verified before use and, re-established prior to
continuing examinations.

" June 27, 1984 | 15 of 19
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10.0 RECORDING INDICATIONS

10.1

10.2

10.3

Prior to recording reflector indications that require dimensioning,
complete primary reference calibration, including 1inearity check
shall be verified. Scribe/Ref. line data shall be verified.

Reflector indications which provide a response equal to or greater
than 20% of the primary reference DAC and are at sweep locations
representing the inner 25% of the component through-wall thickness
measured from the inner surface shall be considered as--recordable
indications and noted as RI.

10.2.1 For each such indication, peak amplitude, sweep position,
search unit location and direction, beam angle, and
measured thickness shall be recorded.

10.2.2 Indications interpreted as non-valid need not be
dimensioned, but shall be described with respect to the
distance over which the indication is observed and the
operators interpretation of the cause.

10.2.3 Indications interpreted as valid shall also be dimensioned
to record, as a minimum, sweep positions and search unit
locations representing minimum and maximum 50% DAC points,
parallel and perpendicular to the length axis of the
indication and sweep positions and search unit locations
representing minimum and maximum 20% DAC points, parallel
and perpendicular to the length axis of the indication.
For indications that exceed DAC, the minimum and maximum
100% points shall also be noted.

Reflector indications which provide a response equal to or greater
than 50% of primary reference DAC and are at sweep locations
representing 25% and greater of the component through-wall thickness
measured from the inner surface, shall be considered as--recordable
indication--and noted as RI.

" June 27, 1984 16 of 19
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10.3.1 For each such indication; peak amplitude, sweep position,
search unit location and direction, beam angle, and
measured thickness shall be recorded.

b 10.3.2 Indications interpreted as non-valid need not be
dimensioned, but shall be described with respect to the
distance over which the indication is observed and the
operators interpretation of the cause.

. 10.3.3 Indications interpreted as valia shall also be dimensioned
to record, as a minimum, sweep positions and search unit
locations representing minimum and maximum 50% DAC points,
parallel and perpendicular to the length axis of the
indication. For indications that exceed DAC, the minimum
and maximum 100% points shall also be noted.

' 10.4 Valid reflector indications which provide a response between 20% and
50% of primary reference DAC and are at sweep positions representing
25% and greater of the component through-wall thickness measured
from the inner surface shall be considered as--non-recordable
indication--and noted as NRI.

10.4.1 For preservice examination only, each such indication
shall be noted on an Rl data sheet. As a minimum, peak
amplitude, sweep position, search unit location and
direction, beam angle, and measured thickness shall be
noted.

10.5 The absence of valid indications shall be considered as--no
indication--and noted as NIl.

11.0 POST CLEANING

‘ 11.1 Examined areas shall be dry-wiped to remove excess wet couplant,

U June 27, 1984 | 17 of 19
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12.0 EXAMINATION RESULTS AND DGCUMENTATION

12.1 A1) data relaiive to examinations shall be recorded in accordance
with DMW-1SI-101.,

VT June 27, 1984 18 of 19
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1 MANUAL ULTRASONIC EXAMINATION OF WELDS IN VESSELS

1.0 SCOPE

1.1 This procedure defines requirements for manual ultrasonic
examination of full penetration longitudinal and circumferential
pressure retaining welds in ferritic vessel material (wrought or
cast) greater than 2 inches thick.

1.2 This procedure satisfies the requirements of the 1980 Edition of
Section X1 of the ASME Boiler and Pressure Vessel Code with addenda
through the Winter, 1980. Technical contents are based on the ASME
Code, including Section XI, IWA-2240, when dictated due to Code
omissions and to implement upgraded technology or good practice.

‘. 1.3 Procedure DMW-1S1-101, “Preservice and Inservice Examination
Documentation"; Procedure DMW-1S1-10, *Qualification of Ultrasonic
Manual Equipment”; and the Beaver Valley Unit 2 Examination Program
Plan (EPP) are considered part of this procedure. The specific
scope of the examinations that are to be performed on all welds
and/or areas of systems and components shall be defined in the
Beaver Valley Unit 2 EPP.

2.0 GENERAL REQUIREMENTS

2.1 Personne)l performing examinations per this procedure shall be

: certified to at least Level 11 for ultrasonic examinations in
accordance with Westinghouse procedure PA 10.1‘555;;;;376r
equivalent procedures based on SNT-TC-1A as modified by requirements
in the 1980 Fdition of Section X1 of the ASME Boiler and Pressure
vessel Code with Addenda through the Winter, 1980. Personnel
certified as any NDE level for ultrasonic examinations may be

.E employed as assistants.

- e S P——
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Ultrasonic flaw detection instruments shall be of the pulse echo
type with an A-scan presentation and shall be qualified to the
requirements of DMW-1SI-10 at the beginning of each period of
extended use. Qualifications may be valid for a period not to
exceed three months,

Piezoelectric transducers shall have a maximum surface area of one
square inch. The nominal frequency shall be 2.25 MHz. The
transducers shall be capable of producing satisfactory calibrations
at nominal refracted beam angles of 0° (longitudinal wave) and 45°
and 60° (transverse wave). Other transducers may be used for
supplemental investigations and where metallurgical characteristics
preclude use of the transducers specified above. If it is
necessary to change either or both the 45° and 60° angles, two
other angles shall be used. The angular difference between the two
angles shall be at least 10°. The maximum refracted angle shall
not exceed 70°.

The couplant used during the examinations shal)l be a suitable
liquid, semi-liquid, or paste, such as Echogel, Exosen, Sonotrace,
Trim, Ultragel, or glycerine, The couplant shall contain no more
than 1% by weight of residual sulphur and halogens.

The item to be examined, including the required extent of adjacent
volume to be examined, shall be defined in the Beaver valley Unit 2
EPP. This information shall be provided to the examiner assigned
to conduct the examination. The required volume shall be examined
to the maximum extent practical. The extent of the required volume
that cannot be examined during the preservice examination shall be
noted in the report of recorded examination in accordance with
DMW-1S1-101.

The transducer scan surfaces, including the weld crown, shall be
essentially free of dirt, spatter, paint, coatings and

June 13, 1984 = [ract e
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2.7

2.8

.‘ 2.9

2.10

irregularities that would impair the smooth, uninterrupt contact of
the search unit with the entry surface or the effective coupling of
the sound beam into the material being examined.

2.6.1 The preparation of examination surfaces along with
examination area access support (e.g., scaffolds, lighting,
etc.) when requested by the examiner, shall be the
responsibility of the utility.

Each pass or scan of the transducer shall overlap at least 10% of
the transducer (piezoelectric element) dimension perpendicular to
the direction of scan.

The rate of search unit movement shall not exceed six inches per
second.

Scanning shall be performed at a gain setting at least two times
(+ 6 dB) the reference level. When this is not feasible, the cause
or reason shall be documented.

The basic calibration block containing the basic calibration
reflectors used to establish a primary reference response of the
examination system and to construct a distance-amplitude correction
curve shall satisfy the requirements of the 1980 Edition of the
ASME Boiler and Pressure Vessel Code with addenda through the
Winter of 1980. Calibration blocks and a listing of the weld or
groups of welds for which they are individually applicable shall be
identified in the EPP.

3.0 SYSTEM CALIBRATION- GENERAL REQUIREMENTS

3.1 Prior to performing examinations, the complete examination system
shall be calibrated on the applicable calibration block(s) for the
. | examinations to be performed. The examination system is defined as
t':'*‘ v'——.—(—* T el - TR . RE vSEL
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3.4

3.5
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the ultrasonic instrument fand battery pack, if applicable);

cable(s); transducer(s); couplant; any other apparatus, instrument,
or circuit employed between the instrument and the calibration
block surface. Once calibration has been established, any change
to any part of the examination system will require verification of
the originai calibration. See paragraphs 6.2 and 6.3.

The centerline of search units shall be at least 1-1/2 inches from
the nearest side of the block when calibrating on standard
reference blocks. The front of the search unit shall be oriented
approximately parallel to the major axis of the reference reflector
(sound beam perpendicular to major axis of reflector). The sound
beam shall not be directed into the corner formed by the hole and
the side of the block. Staggered holes shall be utilized for
straight beam calibration and in-line holes for angle beam

calibration,

The temperature difference between the surface of the calibration
block and the surface of the item to be examined shall not exceed
25°F.

fach calibration shall be performed from the surface (clad or
unclad) corresponding to the surface of the component from which the
examination will be performed.

The ultrasonic instrument shall provide linear vertical presentation
within + 5% of the full screen height for at least 80% of the
calibrated screen height (base line to maximum calibrated screen
point(s)). The instrument screen height/linearity shall be verified
per DMW-151-10. See paragraph 2.2,

The ultrasonic instrument shall utilize an amplitude control,
accurate over its useful range to + 20% of the nominal amplitude
ratio, to allow measurement of indications beyond the 1inear range

R
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of the vertical display on the screen. The instrument amplitude
control linearity shall be verified per DMW-1S1-10. See
paragraph 2.2.

Any controls which affect the instrument linearity (e.g.; reject, or
clipping) shall be in the off or minimum position for linearity
checks, calibrations, and examinations. Once adjustment of filters
is established during system calibration, they shall remain fixed
for the period of the examinations for which the calibration is
applicable.

Documentation of general calibration data shall be in accordance
with DMW-1S1-101.

4.0 STRAIGHT BEAM CALIBRATION

4.

4.2

Sweep range shall be calibrated to provide linear spacing of the
appropriate reflectors:

4.1.1 Position the search unit to obtain the maximun response from
the 1/4 T side-drilled hole. Position the left edge of the
1/4 T hole indication to 20% of the sweep length,

4.1.2 Position the search unit to obtain the maximum response from
the 3/4 T hole. Position the left edge of the 3/4 T hole

indication to 60% of the sweep length,

4.1.3 The delay and range controls shall be adjusted until the
indication from the 1/4 T hole starts at 20% of the sweep
length and the indication from the 3/4 T hole starts at 60%
of the sweep length,

The distance-amplitude correction (DAC) curve shall be established
in the following manner:

* Denotes where IWA-2240 is involked as referenced in 1.2,

'i.
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4.2.1 Position the search unit to obtain the maximum response from
the calibration hole that produces the highest amplitude
signal,

DMW-1S1-47, Rev, 0

Adjust the instrument sensitivity to obtain an 80% full
screen height indication from the hole., The location of the
peak amplitude of the indication shall be marked on the
screen of the test instrument., The sensitivity established
in this step shall be referred to as the reference
sensitivity,

i 4.2.3 With the search unit at this peaked signal location, the

. system vertical linearity will be re-verified by decreasing

| the instrument sensitivity by 6 dB, and then by an
additiona) 6 dB. The resulting signal decreases shall be
within 32% to 48% ful) screen height and 16% to 24% full
screen height, respectively.

l

£ 4.2.4 Position the search unit to obtain the maximum response from
t another calibration hole and the peak indication location
shall be marked on the instrument screen,

4.2.5 Position the search unit to obtain the maximum response from
the third calibration hole and the peak indication location
shall be marked on the instrument screen,

4.2.6 The three marked points on the instrument screen shall be
connected by a smooth curve which is extended through the
full thickness to be examined to form the distance-
amplitude correction curve.

L L R )
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4.3 Documentation of data obtained during straight beam calibration
shall be in accordance with DMW-151.101,

5.0 ANGLE BEAM CALIBRATION

5.1 Sweep range shall be calibrated to allow display of the maximum
thickness required to be examined within 80% of the sweep length,
The sweep shal) be calibrated as follows to provide 1inear spacing
of the appropriate reflectors,

| 5.1.1 Position the search unit for the maximum response from the
1/4 T side-drilled hole in the applicable calibration
block. The left edge of the indication from the 1/4 T hole
shal) be positioned to 2U% of the sweep length,

| §.1.2 Position the search unit to obtain the maximum response from
.\ the 3/4 T hole. The left edge of the hole shall be
w positioned to 60% of the sweep length,

§.1.3 The delay and range controls shall be adjusted until the 1/4
T and 3/4 T hole reflections start at 20% and 60% of the

sweep length, respectively.

65.1.4 The search unit will then be positioned to obtain the
maximum response from the square notch on the opposite
surface. The indication will appear near BO% of the sweep
length,

‘ §.1.56 When the above calibration has been completed, two divisions
on the sweep will equal 1/4 T of the calibration block T and
the full sweep range will equal 1 1/4 T,

§.1.6 When test conditions require examination of a volume that
. exceeds 1 174 1 ( 5/8 node), sweep range and reflector

‘Lt_\'."',‘ ek June 13, 1984 - 7 of 16 '“-.:' T
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positions specified in 4.1.) thru 4.1.5 shal)l be altered as
necessary to ensure that at least the volume required to be
examined is displayed on 100% of the sweep Tength,

5.2 Distance - amp)itude correction (primary reference level) shall
be established as follows:

b - .
LLLI T |

sl el e wil

5.2.1

5.2.2

502.3

oat  June 13, 1984

position the search unit to obtain the maximum response from
the side drilled hole that produces the highest ampl i tude
indication and the instrument sensitivity shall be set to
produce an 80% full screen height signa) from the hole. The
sensitivity established in this step shall be referred to as
the reference sensitivity,

With the search unit at this peaked signal location, the
system vertical linearity will be re-verified by decreasing
the instrument sensitivity by 6 dB, and then by an
additiona) 6 dB. The resulting signa) decrease shall oe
within 32% to 48% full screen height and 16% to 243 full
screen height respectively.

The examination system gain shall be returned to the
reference sensitivity level and the peak indication
amp)itude wil) be determined from the remaining side-drilled
holes at the 1/8, 1/4, 3/8, and 5/8 node locations, When it
s not possible to obtain a meaningful signal at the 5/8
node location, the following alternate technique shall be
used:

(a) The dB difference in amp)itude between the 1/2 T and 3/4
T positions shall be determined.

(b) Decrease the 3/4 T calibrated reflector amplitude by 2 x

the value determined in (a) and read the resuiting

8 of 16 Batl
!



NSID i oA qpremitr
1878W:42A/060184 DMW-1S1-47, Rev. O

o i MR

| amplitude of this signal to the nearest 1% of full

| screen height.

(c) Mark the resulting amplitude in (b) at the appropriate
sweep location that represents the 5/8 node location.

A distance-amplitude correction curve shall be constructed
by connecting the peaked points on the screen to form a
curved line.

5.2.4 The search unit shall then be positioned to obtain the peak
amplitude from the notch on the opposite surface of the
block and the location of the peak shall be marked on the
instrum-al screen.

1 5.2.5 Reference points at 50% and 20% DAC of the distance-
.i amplitude curve shall be established on the screen by
decreasing each DAC curve reference point by 6 dB and then
| by an additional 8 dB. The resulting 50% and 20% DAC points
shall be connected by curved 1ines drawn on the screen. To
minimize screen clutter, a line connecting the 50% points
may be omitted, provided the individual points are clearly
visible. When investigating indications to the 50% DAC
level, a line connecting applicable 50% DAC reference points
must be visualized or the reference sensitivity may be
‘ increased 6 dB and the 100% DAC curve miy be used to
represent the 50% DAC level.

5.3 Data for determining transducer beam spread (scribe/ref. line data)
shall be obtained as follows:

(a) Position the search unit to obtain a peaked indication from the
1/4 T hole. Measure the distance from the transducer ex:t

. point to the scribe 1ine on the calibration block.

—_— - :
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(b) Move the search unit toward the 1/4 T hole until the signal
avplitude is one-half the maximum amplitude. Measure the
Aistance from the transducer exit point to the scribe line on
the calibration block.

Move the search unit away from the 1/4 T hole until the signal
amplitude is again one half the maximum amplitude. Measure the

-
o™
—

distance from the transducer exit point to the scribe line on
the calibration block.

(d) Repeat steps (a), (b), and (c) for the 1/2 T and 3/4 T holes.

Docymentation of data obtained during angle beam calibration shall
pe in accordance with DMW-1S1-101.

6.0 SYSTEM CALJBRATION VERJFICATION

6.1 Calibration shall be performed prior to the use of the system in the

ny
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thickness range to be examined. Calibration verification shall be
performed on at least two of the basic calibration reflectors at the
end Af examinations for which they are applicable, or every 4 hours
during the examination, whichever is less, ana when Level I1
examination personnel are changed.

[f any point on the DAC curve has moved on the sweep 1ine more than
10% of the sweep division r.ading, the sweep range calibration shall
be ¢nrrected and the corrections shall be noted in the examination
documentation. If any recordable reflectors have been noted on data
*hecis after the previously acceptable sweep range calibration, the
questionable data shall be voided, the new calibration shall be
documented, and areas relative to the voided data shall be
re-examined.

10 of 16
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i 6.3 1f any point on the DAC curve has decreased 20% or 2 dB of its

original amplitude, all data generated since the last calibration or
calibration verification shall be marked void. A new calibration
shall be performed and documented and the voided examination areas
shall be reexamined. 1f any point on the DAC curve has increased
more than 20% or 2 dB of its original amplitude, all recordable
indications noted since the last acceptable calibration or
calibration verification shall be reexamined using the corrected
calibration data and their corrected recorded values shall be noted
on the data sheet*s.

7.0 STRAIGHT BEAM EXAMINATION FOR LAMINAR REFLECTORS (BASE METAL EXAMINATION)

7.1 Prior to the initial angle beam examination, the base metal through
which the angle beams will travel shall be scanned with a straight
beam search unit to detect laminar reflectors which might affect the
interpretation of angle beam results and to detect laminar
reflectors for acceptance. This examination is to be performed only
during the preservice examination.

7.2 Scanning for laminar reflectors shall be performed at a gain setting
that gives an initial back surface reflection of nominally 80% of
full screen height at an indication-free location of the component
to be tested. The back reflection indication shall be positioned to
80% of the sweep length.

» 7.3 Alternatively, straight beam examinations for laminar reflectors may
be conducted as an extension of the straight beam examination for
planar reflectors (Ref. 4.0 and 8.5) if the planar reflector
examination sensitivity is at least equal to that required in 7.2.
1f 1aminar indications are detected by the alternate method, the
indications shall be investigated at the sensitivity required in 7.2
and recorded in accordance with 7.5,
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? 7.4 Areas containing laminar indications that causes either or both of
* the following shall be recorded:

(a) A1 areas where the indications are equal to o- greater than the
remaining back reflection.

(b) A1)l areas where one or more discontinuties produce a continuous
total loss of back reflection accompanied by continuous
indications in the same plane.

7.5 The boundary of each area producing recordable laminar indications
shall be recorded at increments not exceeding ! inch. The plotting
shall be such that a plan view showing the size, shape, and location
of the area relative to the circumferential zero reference, weld
centerline, and appropriate component surface is generated. The
sweep location of indications which equal or exceed the criteria in

. 7.4 shall be recorded along witn an identification of the criteria
(7.4a or 7.4b) that was exceeded.

7.6 information recorded in 7.5 shall be used to determine if the
lamination will interfere with the angle beam tests. An indication
determined to be non-interfering shall be recorded as a GENERAL
INDICATION. Indications determined to be interfering shall be
recorded as an EXAMINATION LIMITATION.

7.7 wWhere reflectors do interfere with angle beam examinations, the
angle beam technique (including beam angle and sweep range) shall be
reviewed and modified to the extent practical to achieve at least
the minimum required coverage of the volume required to be examined.

7.8 Documentation of data obtained during straight beam examinations for
laminar reflectors shall be in accordance with DMW-1SI1-101.
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8.0 EXAMINATION OF VESSEL WELDS

EFFECTIVE

| DATE

NSIHD

1014 Mt v

8.1

8.2

8.3

8.4

8.5

8.6

June 13, 1984 = [ract

Examinations shall be conducted at a gain setting at least two times
(+ 6 dB) the reference level. When this is not feasible, the cause
or reason shall be documented.

The rate of search unit movement shall not exceed six inches per
second.

Each pass or scan of the transducer shall overlap at least 10% of
the transducer (piezoelectric element) dimension perpendicular to
the direction of the ccan.

The temperature of the examination surface shall be determined and
related to the calibration block temperature. Record the
temperature difference in terms of plus or minus degrees. The
temperature difference between the calibration block and the surface
of the item to be examined shall not exceed 25°F.

The volume of weld and adjacent base material that is to be examined
shall be described in the Beaver Valley Unit 2 EPP. The volumes
defined shall be scanned by straight and angle beam techniques. Two
angle beams having nominal angles of 45 and 60 degrees with respect
to a line drawn perpendicular to the examination surface will
normally be used. Other pairs of angles may be used as long as the
measured difference between the angles is at least 10 degrees.

Scanning of the examination volume shall be performed from both
sides of the weld on the same surface. Where component
configuration or adjacent parts of the component are such that
scanning from both sides of the weld is not feasible, such
limitations shall be included in the report of the examination.
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8.7 The examination volume shall be scanned with angle beam search units
directed both at right angles to the weld axis and along the weld
axis. Each examination shall be performed in two directions, i.e.,
approaching the weld from opposite directions and
parallel to the weld from opposite directions. Scanning directions
shall be identified by numbers as described in DMW-1S1-101.

8.8 The angle beam sea~ch units shall be aimed at right angles to the
weld axis with the search unit manipulated so that the ultrasonic
sound wave passes through all the weld metal when scanning for
reflectors oriented parallel to the weld. The adjacent base metal
need not be examined with both angle beams from both directions.
Any combination of two angle beams will satisfy this requirement,

8.9 When scanning for reflectors oriented transverse to longitudinal and
circumferential welds, the search units shall be aimed parallel to

. . the axis of the weld. The search unit shall be manipulated so that

the ultrasonic sound wave passes through all the required
examination volume. Scanning shall be done in two directions 180

, degrees to each other to the extent possible.

9.0 INTERPRETATION AND INVESTIGATION

9.1 The examiner shall interpret all indications that exceed 20% of the
primary reference DAC such that he can assess their source and cause
in terms of their being either valid or non-valid. Indications or
reflectors from or near the root of welds and clad surfaces may
require other aids. See paragraph 9.3,

9.1.1 Vvalid indications are reflectors caused by flaws, such as
cracks, lack of penetration or fusion, inclusions and
porosity. Ail other indications are considered non-valid,
including those due to: scanning noise, grain structure,
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; beam redirection, internal liquid levels, clad interface,
? straight beam back surface and geometric reflectors.

9.2 Reflector indications that exceed 20% of primary reference DAC shall
be investigated by the examiner, in terms of the recording
| requirements of paragraph 10.0.

9.3 Other transducers, search units, frequencies, techniques, etc., may
be used to aid interpretation and investigation.

%.3.1 If such aids necessitate use of any control that cannot be
positively returned to its calibrated position, (such as a
potentiometer control on sweep, damping, uncalibrated gain,
etc.) primary reference calibration shall be verified before
| use and, re-established prior to continuing examinations.

10.0 RECORDING INDICATIONS

| 10.1 Prior to recording reflector indications that require dimensioning,
l complete primary reference calibration, including linearity check
| shall be verified. Scribe/Ref. 1ine data shall be verified.

10.2 Reflector indications which provide a response aqual to or greater
than 50% of primary reference DAC, and surface indications (other
than clad interface) that equal or exceed the amplitude obtained
from the notch reflector, shall be considered as--recordable
indication--and noted as RI.

10.2.1 For each such indication; peak amplitude, sweep position,
search unit location and direction, beam angle, and measured
thickness shall be recorded.

. 10.2.2 Indications interpreted as non-valid need not be
dimensioned, but shall be described with respect to the

!
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10.2.3

distance over which the indication is observed and the
operators interpretation of the cause.

Indications interpreted as valid shall also be dimensioned
to record, as a minimum, sweep rositions and search unit
locations representing minimum and maximum 50% DAC points,
parallel and perpendicular to the length axis of the
indication. For indications that exceed DAC, the minimum
and maximum 100% points shall also be noted.

10.3 valid reflector indications which provide a response between 20% and
50% of primary reference DAC shall be considered as--non-recordable
indication--and noted as NRI.

10.3.1 For preservice examination only, each such indication shall

be noted on an RI data sheet. As a minimum, peak amplitude,
sweep position, search unit location and direction, beam
angle, and measured thickness shall be noted.

10.4 The absence of valid indications shall be considered as--no

indication--and noted as NI.

11.0 POST CLEANING

11.1 Examined areas shall be dry-wiped to remove excess wet couplant.

12.C EXAMINATION RESULTS AND DOCUMENTATION

EFFECTIVE

(4% June 13, 1984 ~ [race
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12.1 A1 data relative to examinations shall be recorded in accordance

with DMW-1S1-101.
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