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No. Procedure Title Field Change No. Date
VC-ADMIN-100 Management Interface for Wacerfora #3 PSI Rev. 0 12/27/82
VC-ADMIN-101 Field Document Control Rev. 0 1/20/82

F.C. 1 1/28/82
P 2 2/19/82
Rev. 1 3/01/83
VC-ADMIN-102 Notification of Reportable Indications for Waterford #3 Rev. 0 1/20/82
F.C. 1 9/13/82
Rev. 1 3/01/83
VC-QA-101 Site Quality Assurance for Waterford #3 Preservice Inspection Rev. 0 1/20/82
¥.C. 3 5/05/82
Rev. 1 3/01/83
VC-QA-102 Procedural Nonconformance Rev. 0 1/20/82
r.C. 3 1/28/82
Rev. 1 3/01/83
VC-QA-103 Generation and Control of Procedures for Waterford #3 PS1 Rev. 0 1/20/82
F.C.o 1 1/28/82
F.C. 2 7/09/82
Rev. 1 3/01/83
ISI-1.1 System Verification and Marking for Waterford #3 PSI Rev. 0 1/20/82
F.C. 1 7/01/82
¥F.C. 2 10/21/82
Rev. 1 3/01/83
1S1-1.2 Preservice Inspection Documentation Rev. 0 1/27/82
F.C. 1 1/28/82
F.C. 2 8/10/82
¥.C. 3 9/15/82
Rev. 1 3/01/83
I1S1-2.1 Ultrasonic Equipment Calibration Confirmation Rev. 0 2/10/82
F.C. 1 12/15/82
Rev. 1 3/01/83
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No.

181~-2.2

ISI-2.3

IS1-2.4

IS1-2.5

1S1-2.6

I1S1-2.7

1S1-2.8

Class 1 Loop Piping

Cylinder Welds

Revision/
Procedure Title Field Change No. Date
Manual Ultrasonic Examination of Full Penetration Rev. 0 2/10/82
Circumferential and Longitudinal Ferritic Butt Welds F.C. 1 4/01/82
P 2 7/06/82
Rev. 1 3/01/83
Manual Ultrasonic Examination of Circumferential and Rev. 0 2/10/82
Longitudinal Butt Welds in Clad Ferritic Vessels and F.C. 1 4/01/82
P2 5/11/82
Rev. 1 3/01/83
Ultrasonic Examination of Studs and Bolts Rev. 0 2/10/82
F.C. 1 8/05/82
F.L: 2 12/16/82
Rev. 1 3/01/83
Ultrasonic Thickness Measurement Pev, 0 2/10/82
F.L: } 1G/14/82
Rev. 1 3/01/83
Manual Ultrasonic Examination of Steam Generator Stay Rev. 0 5/26/82
Rev. 1 7/15/82
Rev, 2 8/23/82
P 2 10/18/82
Rev. 3 3/01/83
Manual Ultrasonic Examination of Full Penetration Rev. 0 2/10/82
Circumferential and Longitudinal Austenitic Butt Welds F.Cs 1 3/08/82
¥.E. 2 4/01/82
.. 3 6/16/82
F.C. & 10/14/82
Rev. 1 3/01/83
Manual {Jltrasonic Examination of Circumferential Butt Rev. 0 2/15/82
Welds Between Clad Ferritic Piping and Austenitic Safe Ends Rev. 1 4/29/82
b 3 6/18/82
F.C. 2 7/14/82
Rev. 2 3/01/83
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No.

ﬁevision/
Procedure Title Field Change No. Date
ISI-3.1 Liquid Penetrant Examination Using the Color-Contrast Rev. 0 1/08/82
Solvent Removable Technique 7.} 1/28/82
¥Cs 2 2/04/82
F.C. 3 7/16/82
y.C. & 9/13/82
Rev. 1 3/01/83
IS1-4.1 Magnetic Particle Examination of Bolting Utilizing the Rev. 0 2/10/82
Dry Continuous Method
IS1-4.2 Magnetic Particle Examination of Bolting by Continuous Rev. 0 2/10/82
Method Utilizing Wet, Fluorescent Medium
ISI-4.3 Magnetic Particle Examination of Welds Utilizing the Dry, Rev. 0 2/10/82
Continuous Method L. 1 7/16/82
Rev. 1 3/01/83
ISI 4.4 Magnetic Particle Examination of Welds by Continuous Rev. 0 2/11/82
Method Utilizing Wet, Fluorescent Medium Rev. 1 4/29/82
P.C. 1 7/16/82
Rev. 2 3/01/83
IS1-5.1 VI-1 Visual Examination Rev. 0 6/25/82
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1.0 Purpose
The purpose of this procedure is to establish admini~trative
guidelines for Virginia Corperation of Richmond (VCR) site
supervision and management to interface with Ebasco site management,
Ebasco corporate management, Louisiana Power and Light, site authorized

inspector, and other regulatcry personnel that may become involved.

2.0 Scope
The scope of this procedure is applicable to the preservice inspection
program, Waterford #3, and will encompass all administrative activities
from contract signing to final report. Technically, the examination
of class I and class II nuclear piping systems will be in accordance
with Ebasco Services, Inc. project identification #1564-1001, ammended
as per Aug. 26, 1981, joint meeting between the Nuclear Regulatory
Commission, Ebasco Services, Inc., Louisiana Power and Light, and p
VCR. Contractually, the procedure recognizes the instructions and
guidelines set forth in contract #NY-403685 between Ebasco Services,
Inc. and The Virginia Corporation of Richmond.

3.0 References
3.1 Contract: NY-403685
3.2 ASME Boiler and Pressure Vessel Code, Section XI 1977,
addenda through summer, 1978 '

3.3 10CFR~-50
3.4 VCR Quality Assurance Manual

3.5 VCR Quality Assurance Procedures and NDE Procedures for
Waterford Preservice Inspection
3.6 VCR Program Plan and Schedule
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4.0 Responsibilities

4.1

4.2

4.3

4.4

4.5

4.6

It will be the responsibility of the VCR site supervisor

to report all contract activities to the Ebasco PSI
construction coordinator. He will interface only with this
individual. He will interface with Louisiana Power and .
Light, the authorized inspector, regulatory bodies, or other
departments of Ebasco, only when requested to do so by the
Ebasco PSI construction coordinator. When such requests

are made, he will endeavor to assist in every manner possible
to resolve any question concerning the preservice examination
or necessary repairs,

It will be the responsibility of the site supervisor to
present personnel certifications and equipment certifications
to the Ebasco construction coordinator immediately upon

their arrival at the job site.

He will make all weld report data available to the coordinator
on a daily basis.

He will report immediately any field changes to ISI NDE
procedures or Q.A. procedures to the coordinator.

The site supervisor will report immediately all reportable
indications concerning the NDE examinations, non-conformance
with any procedure, and any suspicion of minimum wall violation,
to the coordinator. It will be his responsibility to resolve,
or assist in resolving, iny of the above as expeditiously

as possible.

" The site supervisor will report all deviations in geometry

or weld identification on the initial program isometrics.

He will obtain the approval of the coordinator before making
permanent changes to the geometry or weld numbers. He will
also obtain approval before making necessary additions or
deletions to the isometrics. Once data collection has
started, it will be the responsibility of the site
supervisor to assure that no weld numbers are changed

(refer to VCR procedure ISI 1.1).
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The site supervisor will assist Ebasco in all Q.A. or

technical audit of his contract activities.

4.8 The site supervisor will refer all technical questions
promptly to the Ebasco PSI construction coordinator and
VCR management.

4.9 It will be a responsibility of the site supervisor to
present his schedule of examination sufficiently in
advance, and in sufficient detail, to enable the coordinator
to arrange the necessary support system for an uninterrupted
flow of work.

4.10 In all cases involving incomplete examination, it will
be the responsibility of the site supervisor to supply
the coordinator with a comprehensive report of existing
conditions in order fhat a relief request may be filed
through proper channels.

Responsibilities - VCR Management

5.1 It will be the responsibility of management to assure that
the joint contract for preservice examination is completed
in a competent, professional manner and that a final report
is submitted in accordance with contract requirements.

In acc-~rdance with contract obligations, management will
develop NDE procedures, QA procedures, a program plan and
schedule that will satisfy the governing codes and contract
commitments.

5.2 Management will assume the responsibility for timely site
dudits to assure that our commitment is being fulfilled.

5.3 Management will instruct the VCR Quality Assurance Manager

to conduct sufficient site audits of the program to assure

that the quality of the work performed meets the intent
and letter of the VCR Quality Assurance Manual and the

specific Waterford QA procedures.

i

e et

1
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5.4 Management will limit communication, to the extent practicable,
to the following:
(1) Ebasco Technical Section (corporate)
(2) Ebasco Site Coordinator (through site manager)
(3) Ebasco Contracts Section (corporate and site)
All telephone coaversations will be confirmed in writing
if requested.
5.5 It will be the responsibility of management to resolve all
technical questions from the site with Mr. B. Baril and
advise the site supervisor accordingly.

5.6 Management is responsible for assisting Ebasco, upon request,
concerning the resolution of any problem that may arise
during the preservice inspection and with Louisiana Power
and Light or the regulatory authorities.

5.7 It will be the responsibility of management to direct all
correspondence and invoice submittal to the designates set
forth in the contract.
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Purpose

4 | The intent of this procedure is to establish a workable
system for the control of documentation pertaining to field
administration of the preservice inspection, Waterford
No. 3.

1.2 The procedure addresses document control of NDE procedures,
QA procedures, administrative procedures, non-conformance
reports, program plan, examination data reports, personnel
certification, reportable indications, job correspondence,
equipment certification, and site audits.

References

2:1 VCR ISI Procedures - Waterford

el VCR QA Procedures - Waterford

2:3 VCR Admin. Procedures - Waterford

2.4 ANSI N-45.2 ‘

2 VCR Program Plan - Waterford

2.6 VCR QA Manual, VC-QA-100, Rev. 4, dated 12/7/81

Responsibility

3.1 The Virginia Corporation of Richmond (VCR) field supervisor
will be responsible for the implementation of this procedure.

Contrel of NDE Procedures Documentation

4.1 Procedure documentation will comprise a master file of
procedures, an active file of procedures, and an inactive
file of procedures.
4.1A The master file will be the latest revision of

all NDE procedures, with field changes attached.
The master file will also include a master log
of procedure revision, and a master log of field
change.
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4.1B The active file will be comprised of those pro-
cedures issued to l.evel Il examiners. The proce-
dures will reflect latest revisions and field
changes. The active file will be checked for
accuracy against the master file and controlled
in accordance with item 5.0 of VC-QA-103. Ac-
curacy checks will be on a scheduled weekly basis
as well as with the issuance of a new procedure, -revi-
sion, or field change. !

4.1C The inactive file will be comprised of procedures
rendered inactive by revision. The procedures
affected by field changes, and superseded by a
revision, will be transferred to the inactive
file with field changes attached. All procedhres
shall be marked or stamped "VOID" when transferred

to the inactive file.

5.0 Control of Site Quality Assurance Procedures Documentation

243

Procedure documentation will comprise a master file of

procedures, an active file of procedures, and an inactive

file.

5.1A The master file will be the latest revision of all
QA procedures, with field changes attached. The
master file will also include a master log of
procedure revision, and a master log of field
changes.

918 The active file will be a working list of pro-
cedures issued to Level IT examiners (VT-2 and
VT-3). The procedures will reflect latest revi-
sions and field changes. The active file will be
checked for accuracy against the master file when
a new procedure, revision or field change is is-
sued. The file will also be checked against the

master on a scheduled weekly basis.
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5.1C The inactive file will include procedures made
obsolete by revision. The procedures affected
by field changes and superseded by a revision
will be transferred to the inactive file with
field changes attached., All procedures shall
be marked or stamped "VOID" when transferred

to the inactive file,

6.0 Control of Administrative Procedure Documentation
8.1 Procedure documentation will include a master file, active

file, and an inactive file.

6.1A The master file will include latest revisions of
all administrative procedures. A master log will
be maintained of procedure revisions and field
changes.

6.1B The active file will contain administrative pro-
cedures used by site supervision. Accuracy of
the active file will be compared to the master
file.

6.1C When a procedure has been rendered inactive by
revision, it will be filed in the inactive sec-
tion. All procedures shall be marked or stamped

"VOID" when transferred to the inactive file.

7.0 Program Plan Documentation Control
Fad The program plan will be handled in a similar manner as
procedures. The documentation will include a master of
each zone, an active file of each zone, and an inactive
file.
7ol The master file of each zone will reflect the
latest revisions and/or field changes. A master
log will be maintained of revisions and field

changes.
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7.1B The active file will be the respective zone
examination sheets and isometrics. The master
file will serve as an accuracy check. The final
zone drawings will become part of the PSI final
report.

7.1C The inactive file will comprise zone information
rendered obsolete by revision. All zone informa-
tion shall be marked or stamped "VOID" when trans-

ferred to the inactive file.

8.0 Control of Examination Data Documentation

g2 Examinacion data sheets will be reviewed and cleared by
the VCR supervisor. Examination sheets will be filed
daily in a "hold" file for review. After review by the
VCR supervisor, a copy will be forwarded to the Ebasco
PSI construction coordinator and the Louisiana Power
and Light PSI coordinator. The examination information
will be entered on the VCR zone examination control log.
The data sheet will then be filed under the proper zone
in the VCR "data sheet complete”" file. This file will

be available to the ANI for review at all times.

9.0 Control of Reportable Indication Documentation

9.1 When an examination report indication record is submitted
on a point of examination, the record will be reviewed
by the VCR supervisor. A copy will then be forwarded
to the Ebasco PSI construction coordinator and the Loui-
siana Power and Light PSI coordinator. The site super-
visor will file the original with the examination data
sheet and place a copy in the VCR "Reportable Indications
Active" file.

9.2 When the owner has decided on disposition, the VCR site
supervisor will take appropriate action as directed by

the Ebasco PSI construction coordinator, If disposition
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10.0

11.0

Control of Personnel Certification Documentation

10.1

Control of Equipment and Materials Certification Documentation
) & B

involves repair, a re-examination sheet will be issued.

If repair and examination result in a disposition, the
indication record will be removed from the active to a
"Reportable Indication Inactive" file.

Should the owner decide that disposition is passive, upon
proper notification from the owner the VCR supervisor will
remove the indication record from the active file and place
it in the "Reportable Indications Inaccive" file. When
notification is received from the owner regarding passive
disposition, the owner's statement will be attached to

the original indication record and will become a permanent

record of the preservice examination.

Certification of personnel will be controlled by a master

file. .

10.1A The master file will include certification on
VCR personnel that may be assigned to the in-
spection. All changes in level of certification
will be forwarded to the site and entered in the

master file.

The certification of equipment will include a master file,

active file, and inactive file.

3i.14 The master file will contain certification of VCR
equipment likely to be employed in the inspection.

11.1B The active file will include all equipment cur=-
rently used in the inspection program.

11.1C The inactive file will comprise equipment trans-
ferred from the job for any reason. The file

will also contain terminated certification.
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12.0

13.0

14.0

Control

12.1

Control
13.1

Control
14.1

14.2

of Documentation of Non-Conformance
All non-conformance reports will be contained in a single
file, arranged in chronological order, and filed by report

number.

of Documentation of Site Audits
Records of site audits and corrective action will be filed

under separate cover in chronolc-iical order.

of Job Correspondence

All correspondence pertaining to the preservice inspection
emanating from Richmond management will be filed under
separate cover in chronological order.

All correspondence emanating from Ebasco or Louisiana Power

and Light will be filed under separate cover.
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1.0

2.0

3.0

Purpose

i 5% To establish a written procedure for the reporting and
disposition of reportable indications, preservice inspection,
Waterford #3.

References

2.1 VCR ISI Procedures - Waterford

sl VCR QA Procedures - Waterford

2.3 VCR Administration Procedures - Waterford

2.4 ASME Section XI, Boiler and Pressure Vessel Code, Summer,
1978

2.5 VCR Program Plan - Waterford

2.6 Ebasco Administrative Procedure ASP-IV-81

Responsibility

The responsibility for reporting, documenting, and disposition
at owner's discretion, of reportable indications will rest solely

with the VCR site supervisor.

Reporting

4.1 When reportable indications are encountered du "ing the
preservice inspection, the VCR site supervisor will review
the examination report data sheet and the examination report
indication sheet before any action is taken.

4,2 After the information on the above documents has been verified,
ihe original data sheet and indication sheet will be filed
under the proper zone in the VCR master data file. A copy of
the indication sheet will be furwarded to the Ebasco PSI
construction coordinator and the Louisiana Power and Light
PSI coordinator within twenty-four hours. A copy of the
indication sheet will be placed in the VCR "Reportable

Indications Acitve" file.
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5.0

Disposition

5.1

5.2

5.3

Method of disposition will be the responsibility of the

owner.

Should disposition involve repair, re-examination will

be accomplished at the direction of the Ebasco PSI construction
coordinator when repair is completed. A re-examination

report data sheet will be filed in the VCR master data file.
When disposition has been verified, the indication sheet

will be removed from the active file and placed in the
"Reportable Indications Inactive" file.

When the owner's decision on disposition is passive (no
repair), the owner's statement will be attached to the

original indication. sheet and returned to the master data file.
and thus will become a part of the preservice examination
record. The indication sheet copy will then be removed

from the "Reportable Indications Active" file and placed

in the inactive file.

I
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4.0

Purpose

To insure that the site activities of the Virginia Corporation of Richmond

(herein after referred to as VCR) comply with quality requirements as
set forth by the VCR Quality Assurance Manual and contr.-:t requirements

of contract #NY-403685 between Ebasco Services Corporation and VCR.

Scope

23 To insure that site activities comply with procedures generated
for Waterford No. 3 preservice inspection.

2.2 To insure that site activities comply with the VCR Quality Assurance
Manual.

2.3 To insure that personnel, materials, and equipment used at the
Waterford site are properly certified and qualified.

References

33 The VCR Quality Assurance Manual, VC-QA-100, Rev. 3.

3.2 Waterford #3 NDE Procedures

33 Waterford #3 QA Procedures

3.4 Waterford #3 Administrative Procedures

General

8.1 . In the case of conflicts which arise between the VCR Quality
Assurance Manual (reference 3.1) and the Waterford procedures
(references 3.2, 3.3, and 3.4), the Waterford Site Procedures
shall take precedence over the QA Manual.

Responsibilities

5.1 It shall be the responsibility of the VCR site job supervisor
to implement the site Quality Control program in accordance with
the requirements of references 3.1, 3.2, 3.3, and 3.4.

3.2 It shall be the responsibility of an NDE Level III to approve

all technical reports requiring Level III sign-off at the Waterford

site. In addition, he shall assure that all technical reports

are signed by an NDE Level 111 as required.

®
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33 It shall be the responsibility of the corporate Quality Assurance
Manager to visit the site monthly, at a minimum, during VCR work
progress to insure the program compliance with quality assurance
requirements. The corporate Quality Assurance Manager may designate
this responsibility to one who has been appropriately trained
and who does not have responsibility in the area being audited.

5.4 It shall be the responsibility of Ebasco Services, Inc. to provide
adequate storage facilities for records, equipment, and materials.
It shall be the VCR site supervisor's responsibility to insure
that records, equipment and material are properly stored.

3:3 It shall be the responsibility of Ebasco Services, Inc. to maintain
a duplicate storage of quality records pertaining to the preservice
inspection.

5.6 It shall be the responsibility of the VCR site supervisor to
insure that the dual storage system is complete through timely
checks in accordance with reference 3.4.

37 It shall be the responsibility of the VCR site supervisor to |
receipt inspect and complete a controlled material log sheet
for all materials or equipment shipped from the Richmond office
to the field office.

5:7.1 Equipment and/or materials shall be checked for shipping
damages.

. T Equipment and/or materials shall be checked to insure
that certification sheets are complete and not out of
date.

5<7:3 Any non-conforming equipment and/or materials shall be

removed from the jobsite.

6.0 Frequency of Site Audits
6.1 The frequency of site audits shall be adequate to detect quality
related problems promptly. Site audits shall occur at the initiation
of inspection activities, at monthly intervals during the inspection

program, and at the completion of the inspection program. Follow-up
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audits of deficient items or are s shall be performed
to verify implementation of corrective action in a

timely manner.

7.0 Quality Assurance Activities

7.1 During the jobsite visit, a sufficient sample of the
job activities shall be reviewed in accordance with
a prepared audit check list which details the specific
elements to be audited in order to insure compliance
with the procedures referenced in paragraph 3.0.

12 Job activities to be sampled should be (but are not
limited to):

Tedal Weld centerline marking

7.2.2 Weld identification

Tvded Personnel, material, and equipment certifications

7.2.4 Examination reports

TedeS Field changes

71:2.6 Nonconformance reports and dispositions

y = P | Procedure implementation (personnel performance)
7.3 Any discrepancies noted shall be ceported in an exit

interview. The exit interview will confirm that the
audit team has:

a. been correctly informed

b. correctly interpreted communication

interviewed appropriate personnel.

d. examined the significant documents.
e. clearly stated the findings.
8.0 Reports
8.1 Results of the site visits shall be reported on forms

similar to Figure 1. The report shall identifv the

areas or items audited, the identification of the audit
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8.2

8.4

team member(s), reflect the conditions as found during
the audit, and any specific deficiencies that have been
observed. The report shall be signed by the audit team
leader. The report shall require 2 date by which a
written response is required, outlinirg the actions

taken to correct the deficiency, actions taken to
preclude recurrence, and date by which full compliance
was or will be achieved. The report shall be transmitted

to the appropriate level of management being audited.

There shall be a follow-up audit to verify that corrective
actions have been implemented for those instances when
the observed discrepancies were of a serious nature.

At the discretion of the audit team leader, submittal
of documentation such as procedures, instructions, and
corrective action reports may satisfy the reaudit
requirement. Deficiencies in implementing effective
corrective action shall be brought to the attention

of The Virginia Corporation president by letter.
Continued deficiencies, or failure to implement
effective corrective action, shall be considered a
significant condition adverse to qualit;, and forwarded

to The Virginia Corporation president by letter.

All significant conditions adve te quality shall
be resolved by the president i+’ 5 thirty calendar
days of his notification I recommendations

will be by letter to both ~arties wnvolved. Procedural
nonconformances shall be reported in accordance with

VC-QA-102.

Copies of all Q.A. documentation will be provided to
Ebasco Q.A., L.P.&L. Q.A., and L.P.&L. PSI coordinator.
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QUALITY ASSURANCE SITE AUDIT REPORT

Facility Audited:

Dates of Visit: From To

Personnel Contacted:

Procedural Reference:

Extent and Depth of Audit:

Summary of General Impressions:

Corrective Action Recommended:

Closure or Rejection of Audit Findings (show NCR No.):

Team Members:

Signed:

Copies:

Date:

Figure 1
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1.0

2.0

3.0

Purpose

P This procedure covers the actions required of The
Virginia Corporation of Richmond (herein after referred
tc as VCR) should any question regarding procedural
nonconformance arise during the field operations of
Waterford #3 PSI.

1.2 It is not the intent of this procedure to delineate
the processing of NDE reports stating rejectable oé

questionable indications as detailed in Ebasco procedure

ASP-1IV-81.
References
2:1 Ebasco procedure ASP-II1I-7, "Corrective Action".
ar 2 Ebasco Nonconformance Report, form 6009 - 11/5/77.
Initiation
3.1 Questions of nonconformance may be raised by VCR

examiners, VCR field supervisor or Level III examiner,
the customer, the authorized inspector, regulatory
personnel, or other designated responsible authorities.
3.2 Upon an apparent nonconformance, procedural work shall
terminate immediately to the extent deemed necessary by
the VCR supervisor.
Reporting
.1 The VCR supervisor will make a decision as to whether
the apparent nonconformance is major or minor.
4.2 Major nonconformance
8. 23 A major nonconformance is defined as a deviation
from the established procedure that affects
or detracts from the quality or completeness
of the examination. Repeated minor nonconformances

may be considered a major nonconformance.
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4.2.2 An immediate report of the apparent major
nonconformance (Figure 1) shall be made to
the customer, and the VCR Quality Assurance
Manager, or his designee, by the VCR supervisor.

k2.3 Each major nonconformance report (Figure 1)
shall be given a sequential number, and logged
in the nonconformance report file. This number
shall be recorded under item one (1) of the
report .

4.2.4 For major nonconformances, the VCR supervisor,
or his designee, shall complete items two
(2) through nine (9) of the report, fully

describing the nonconforming condition.

4.3 Minor nonconformance
‘. 4.3.1 A minor nonconformance is defined as any

nonconformance that does not meet the

criteria of paragraph 4.2.1.

4.3.2 An immediate report of the apparent minor
nonconformance (Figure 2) shall be made to
the VCR Quality Assurance Manager by the VCR
supervisor.

4.3.3 Each minor nonconformance report (Figure 2)
shall be given a sequential number, and logged

in the nonconformance report file.

5.0 Disposition - major nonconformance
51 When a major nonconformance report is completed, it
will be forwarded promptly to the EBASCO Q.A. site
supervisor for further processing. A copy will also

be forwarded to the VCR Q.A. Manager.
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6

3.2

3.3

6.1

The nonconformance report shall then be evaluated by
Ebasco, Louisiana Power and Light and their authorized
inspector. The report will also be evaluated promptly
by the VCR Q.A. Manager.

When items thirteen and fifteen are completed, the
Ebasco Q.A. site supervisor shall indicate whether
corrective action and/or verification of disposition

are required, by checking the blocks of the form for
items fourteen (14) and sixteen (16). He shall then
transmit the yellow and pink copies of the nonconformance
report to the VCR supervisor for further processing.

If corrective action and verification of disposition is
required of VCR, the VCR field supervisor shall insure
that corrective action and verification of dispositidn
is accomplished within twenty working days. It will be
the responsibility of the VCR Q.A. Manager to insure
that disposition is accomplished by the VCR supervisor.
If this cannot be accomplished within twenty working
days, the VCR field supervisor shall transmit a request
for extension to the Ebasco contract administrator.

The VCR field supervisor, or his designee, shall document
corrective action (item 14) and verification of disposi-
tion (item 17) on the nonconformance report form, and
transmit the pink copy of the form to the Ebascc Q.A.
site supervisor. A copy of the corrective action shall
be forwarded to the VCR Q.A. Manager and the Louisiana
Power and Light PSI coordinator. The yellow copy shall

be retained by VCR for permanent record filing.

.0 Disposition - minor nonconformance

Determination shall be made of the legitimacy and extent

of the nonconformance.
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6.3

6.4

6.5

The disposition of a minor nonconformance shall be
evaluated by the VCR field supervisor and the VCR
Quality Assurance Manager, as applicable.

Corrective action resulting from the evaluation shall

be initiated by the VCR Field Supervisor, and reviewed
by the VCR Quality Assurance Manager Lo ensure that
follow-up action will be taken.

The resulting disposition shall be documented (Figure
2), and signed by the VCR Field Supervisor, and approved
by the VCR Quality Assurance Manager.

The nonconformance and corrective actions taken shall

be reviewed by the VCR Quality Assurance Manager for the
identification of conditions adverse to quality. 1If
actions need to be taken to prevent recurrence, these
actions shall be reported on the appropriate nonconformance

report.
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INSTRUCTIONS

Item (1)

Items (2) through (9)

Items (10), (11) and (12)

Item (13)

Item ( l‘)

Item (15)

ftem (16)

Item (17)

To Be Completed By:

Ebasco Quality Assurance Engineering.

Person initiating Nonconformance Report, eg, Ebasco Vendor QA Representative,
Ebasco QA Engineering, etc.

Supplier, Ebasco Construction Quality Control or other authorized responsible
personnel. |

~ >
Peuonnel'ﬁii!ndced by"QA Engineering as indicated in the appropriate box in
PV S
bt 4 'y .’ I —_' " s

s-" ! g fd S8
Ebasco Quality ,'An'-,unnce Engineeting.

i / .’ IJ /4 . AL
Responsible engineer bihe department designated by QA Engineering in the
appropriate box. Yy T,
/

QA Engineering after completion of Pact 11L
Ebasco Vendor QA Representative when NCR is generated in Supplier's facility,
or QA Engineering when generated at the construction site or engineering offices,

NOTE: Completed form to be incorporated into Ebasco QA Records.

- ————— ey —



MINOR NONCONFORMANCE REPORT #

Page of

Minor Nonconformance Reported by:
Date:

Description of Minor Noncscu.crmance:

Disposition/Corrective Action:

Verification of Disposition/Co
VCR Field Supervisor
VCR Quality Assurance Manfg

Date:

Date:

Action to Prevent Recurrance:

Required Not Required

QC:

Figure 2
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Purpose

To provide a system for the preparation, review, approval,
issue, and control of uondestructive examination procedures,
administrative procedures, and site quality assurance procedures
cenerated by The Virginia Corporation of Richmond (herein after

referred to as VCR) for the Waterford #3 PSI.

References
2.1 VCR OA Manual, VC-QA-100, Rev. 4, dated 12/7/81.
- . Ebasco procedure ASP-IV-81.

Definitions

3.1 NDE Procedures -
Documents which establish administrative and technical
requirements for conducting nondestructive examinations.
Administrative Procedures -
Documents which establish management control over site
activities and establish necessary interfaces with the
customer.
Site Quality Assurance Procedures =
Documents which establish policies to ensure adequate

control of quality during the conduct of field activities.

Preparation, Review and Approval of Procedures

4.1 Preparation
The originator shall be a member of the appropriate
department; i.e., NDE department for NDE procedures,
QA department for site Q.A. procedures, or VCR management

for administrative procedures.
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4.2

403

Review

The procedure shall be reviewed by a member of the
appropriate department; i.e., a Level III shall review
NDE procedures, the QA Manager, or his designate, shall
review QA procedures, and VCR management shall review
administrative procedures. The procedure shall then
undergo an additional review by the Quality Assurance
Manager or his designate. All VCR comments shall be
resolved prior to the final reviewer's signature beaing
placed on the procedure cover sheet (Figure 1).

Final procedure

When all review has been completed, the procedure shall
be issued and controlled as designated in paragraph
5.0.

Issue and Control of Procedures

5.1

3.2

5.3

5.4

Initial procedure prepared for customer review, upon
the completion of all steps in paragraph 4.0, shall

be marked "Draft" and shall be designated Revision A.
Each draft revision, upon receipt of customer comments,
will be given a sequential alphabetical designation.
Each draft revision will be required to complete all
steps in paragraph 4.0,

Upon customer acceptance, the procedure will be given
the designation "Revision 0", and will not be marked
"Draft". All subsequent revisions will be given a
sequential numerical designation.

The procedure will then undergo a final review for
completeness, and will be signed on the cover sheet

in the block "Approved for use - Virginia Corporation"”,
by a responsible VCR official.
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5.5

5.6

5.7

5.8

Three copies of the procedure, (one controlled and two
uncontrolled), will be transmitted to the Ebasco Site
Manager in accordance with Reference 2.2, for Louisiana
Power & Light approval in the appropriate block on the
cover sheet marked "Approved for Use, Customer:". Ebasco
will also document acceptance of the procedure by stamping
the cover sheet. ;

Ebasco will retain one controlled copy and one uncontrolled
copy, and transmit the approved ncon*rolled copy to

VCR for internal controlled distribution.

All NDE field test procedures will be controlled on

the job site by the VCR Field Supervisor. All field

test procedures, before being used for examination,

will be reviewed for proper revision and completeness,
and will then be stamped "Approved for Field Use". No
procedure will be used for NDE examination without this
stamp.

Prior to examination, each Level II technician at the

job site will be issued a controlled copy of the
applicable field test procedures. A log will be
maintained of the procedure copy number, and to whom
issued. Any revisions to the procedures, or field
change, will be immediately inserted into all applicable
procedures and so recorded in the log. Upon leaving

the job site, the technicians shall return all controlled

procedures to the VCR field supervisor.
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Field Changes

6.1 Procedures may be revised in the field to reflect
practical considerations. The field change may be
originated by the VCR Field Supervisor or Level III.
The field change must be approved by a VCR level III,
VCR QA Manager or his designate, an authorized Louisiana

Puwer and Light representative, and reviewed by an

authorized Ebasco representative. Field changes shall
be documented on VCR Field Change Form (Figure 2), and
Continuation Sheet (Figure 3), if necessary, and shall
be attached to the procedure. The procedure will be
marked to reflect the paragraph affected by the field

change. The field, change will be controlled ,c¢r para-

r

graph 5.8,

A controlled copy of the procedure and field change

shall be transmitted to the Ebasco Site Manager. At
no time shall there be more than five field changes

to an individual procedure. All field changes must

be incorporated into the final issue of the procedure

Revisions

Fud The initiation, review, and approval for revisions of

procedures shall be the same as for the original issue.

Revisions may nclude field changes made ) the previou:

lssue, as specific circumstances dictate.
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1.0

2.0

3.0

4.0

Scope

1:3 This document describes the method and procedures for performing
system walk downs and zone drawing verifications, marking of
weld centerlines for examination start points and scan direc-
tions, and marking of weld identification numbers on circum-
ferential, longitudinal, and branch connection welds in order
to ensure that the PSI program be conducted in accordance with
the requirements of Section XI of the ASME Boiler and Pressure
Vessel Code.

Purpose

8 | To ensure uniformity of the manner in which system walk down
and zone drawing verification are performed.

2.2 To ensure uniformity of the manner in which weld centerlines
are marked so their locationes can be used as an identifiable
datum point.

4.3 To ensure uniformity of the manner in which weld identification
numbers are marked.

References

3.1 1977 Edition of ASME Boiler and Presesure Vessel Code, Section
XI, with addenda through summer, 1978, Article 1I1-4300,
Appendix III.

3.2 VCR Program Plan - Waterford #3.

3:3 Virginia Corporation Quality Assurance Manual, VC-QA-100,

Rev. 4, 12/7/81.
3.4 The Virginia Corporation of Richmond Frocedure ISI 1.2,

Preservice Inspection Documentation (latest revision)

Personnel Qualifications

4.1

Personnel shall have the ability to identify and to locate
vessel components and piping systems through the use of
construction, assembly or zone drawings of the preservice

inspection plan.
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5.0

6.0

Equipment and Material Requirements

3.1 Low stress stamps and/or vibratool shall be used to permanently
identify each weld and weld centerline.

5.2 Stamps shall be supplied with certifications from the manu-
facturer stating that the stamps are manufactured in accordance

with ASME, Section III requirements.

Initial Conditions

6.1 Surface conditioning shall be done prior to marking weld
identification numbers and weld centerlines.

6.2 Surface condition shall be acceptable for the appropriate
NDE method for that specific weld as detined in the preservice

inspection plan.

Instructions for System Walk Down and Zone Drawing Verification

71 Each zone drawing shall be walked down completely.
7.2 During systewn walk downs the following items shall be verified.
7.4} Zone drawing configuration,.

7:8.4 Location of all welds on the piping system including
butt welds, socket welds, branch connections and
welded attachments,

Tak+d Pipe diameter.

7.2.4 Valve numbers.
1843 Wall and floor penetrations.
7.2.6 Surface condition of all welds with respect to

subsequent nondestructive examinations.
7.3 Any variation of the items in paragraph 7.2 on the zone
drawing shall be marked in "red" on the zone drawing.
7.4 Upon completion of the system walk down and zone drawing
verification, a current zone drawing will be generated.
T3 Upon completion of the current zone drawing, a final system
walk down and zone drawing verification will be performed

by another technician and any necessary changes will be made.
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Upon completion of the final system walk down and zone drawing
verification, an approved zone drawing shall be generated and
stamped “"Approved for Field Use", and initialed and dated
the field sugervisor.
Any subsequent changes shall be brought to the attention of
the field supervisor and he shall make the appropriate changes
on the zone drawings.
7+7.1 Once data has been generated on a specific zone
drawing and a weld is added, the weld shall be
designated the next highest number in the weld
number sequence.
Any welds that have been cut out and replaced by
another spool piece shall be designated a "900"
series number, starting with "900" for that
particular zone drawing, and continuing with that
number sequence for subsequent weld cutouts only.
(Reference figure 1).
All lines designated for hydrostatic testing
shall be designated a "600" series number, foll
the weld 1.D. number (Reference figure 2).

All longitudinal welds in piping systems shall be designated

an Alpha letter "L" after the numerical designation.

7.8.1 When more than one longitudinal weld exists on a
spool piece, valve, or fitting, the first 1 ngitu-
dinal weld in the lockwise direction from the
centerline mark "V" stamp, w looking in the

tion of zone drawing flow, hall be designated

"

Alpha letter "A" after the " designation

mgitudinal weld




The Yirginia Corporation
of Richmond

Proc.No. 1SL 1.1 Rev

8.0

7.8.2

7.8.3

be délignated an Alpha letter "B" after the "L"
designation, etc. (Note: If there is a longitu-
dinal weld in the same location as the "V" stamp
mark, the first weld in the clockwise direction from
this weld shall be designated the "LA" designation.)
When longitudinal seam welds in class 2 piping
require examination 2.5T from the circumferential
weld, these longitudinal welds shall be designated
the number of the intersecting circumferential weld
after the Alpha designation on that particular end
of the longitudinal weld. (Reference Figure 3.)

For longitudinal welds in tees with two (2) short
seams in the radius of the tee and one (1) long
seam, the short seam on the end with the lower weld
identification number shall be designated a "LA"
designation. The short seam on the end with the
higher weld identification number shall be desig-
nated a "LB" designation and the long seam shall be

designated a "LC" designation. (Reference figure 4.)

7.9 Upon completion of the preservice inspection, final zone draw-

ings will be generated as necessary and included in the final

report,

Instructions for Marking Weld Centerlines

8.1 Weld centerlines shall be marked with a low strees "V" stamp

with the intersecting point on the centerline of the weld

pointing in the clockwise direction when looking in the direc-

tion of the zone drawing flow. The zone drawing flow is in

the direction of the weld number sequence from lower numbers

to higher numbers,

8.2 The locations of centerline marks shall be established in

accordance with the fellowing rules,

Date. _30./83 Page..__of 16
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8.2.1

8.2.2

8.2.3

8.2.4

For horizontal pipelines (Reference Figure 5), che
centerline mark shall be located at the intersection
of the weld centerline and the top centerline of the
pipe.

For vertical pipelines (Reference Figure 5), the
centerline mark shall be located at the intersection
of the weld centerline and the centerline through
the outside radius of the first elbow or bend in
the direction of the lower weld identification number
on the zone drawing.

In a vertical run, where there is no elbow in the
direction of the lower weld ID number, use an exten-
sion of the center line of the outside radius of the
elbow in the direction of the higher ID number.

For vertical pipelines where no elbows or bends are

involved.

8.2.4.1 For vertical runs up from a tee or branch
connection, the centerline mark shall be
at the intersection of the top cenierline
of the horizontal pipeline through the
radius of the tee or branch connection on
the side of the lower weld identification
number on the zone drawing. (Reference
Figure 6.)

8.2,4.2 For vertical runs down from a tee or

branch connection, the centerline mark
shall be at the intersection of the
bottom centerline of the horizontal pipe-
line through the radius of the tee or
branch connect.>n on the side of the
lower weld identification number on the

zone drawing. (Reference Figure 7.)
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8.3

8.4

8.2.5

8.2.6

8.2.4.3 For any case not covered by 8.2.4.1 or
8.2.4.2, choose the most convenient
location.
For saddle welds (sweepolet, weldolet, etc.), the
centerline mark shall be the same as Par. 8.2.4.1
for vertical pipelines branching up and Par. 8.2.6.i
for vertical pipelines branching down from a tee or
branch connection.
For longitudinal welds in piping, elbows, tees, etc.,
the centerline mark shall be at the intersecting
point of the circumferential and longitudinal weld
centerlines on the lower weld identification number
end of the longitudinal weld and pointing in the
direction of the zone drawing flow (Reference

Figure 8.)

In the event that an error is stamped on the weld a "C" will

be stamped over the error, and the correct stamp and centerline
will be marked.

The methods used for locating actual weld centerline shall be

as follows.

8.4.1

8.4.3

For welds that are not ground flush, measure the dis-
tance across the weld (edge to edge) and determine
mid-point.

vor stainless steel welds that have not been solution
annealed or heat treated, measure the distance across
the weld (edge to edge) and determine mid-point.

For carbon steel and stainless steel welds that have
been solution annealed or heat treated, and there are
no magnetic properties, measurements shall be taken
from geometric changes on the surface. When edges of
the weld are located, measure the distance from edge

to edge of the weld and determine the mid-point.

Date. _3/1/83 Page s _of 1o
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8.4.4 For welds that are ground smooth, with the weld geo-
metry in question, it may be necessary to etch in
order to clearly define the weld configuration. If
this becomes necessary, etching shall be the respon-

sibility of Ebasco.

9.0 Instructions for Marking Weld Identification Numbers
9.1 All welds shall be verified by the "Approved for Field Use"
zone drawings prior to marking any weld identification
numbers.
9.2 Locations of weld identification numbers shall be established

in accordance with the following rules.

9.2.1 The centerline of each weld shall be marked prior to
marking its identification number.

9.2.2 All weld identification numbers shall be located
close to the centerline mark in the circumferential

direction.

9.2.3 Where practical, all weld identification numbers shall
be located or the side of the weld in the direction

of the lower weld identification number.
9.2.4 All weld identification numbers shall be located,

when possible, at a minimum of 1.5" from the toe of
the weld so that there will be no interference with
subsequent visual or surface examinations.

9.2.5 At no time shall the weld identification number be
marked on the weld material or on the weld fusion
zone.

9.3 In the event that an error in the weld identification number
is made, or the wrong weld identification number is stamped,
all wrong numbers shall be "X" stamped and the correct num-

bers marked.
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9.4 A final system walkdown will be performed upon completion of
the preservice inspection at Waterford 3. In the event that
an error has been made on the weld centerline location, no
corrective action is required. If the weld centerline or
weld identification number can not be located, the field supervisor
shall be notified and he shall schedule restamping and re-

examination.
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FIG. |

Numbering Sequence for Replacement Welds

20-00! 20-00 20-003)

20-002-900 20-002-90I
20-00! 20-003)

(Jllustrative Only)
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FIG. 2

Numbering Sequence for Welds Designated for Hydrostatic Testing Only

(Illustrative Only)

22-025-€00

v
22-030-6C0
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FIG. 3

Designation of Longitudinal Seam Weld Areas for Class 2 Piping Examination

Example 1: This area of the longitudinal weld shall be designated
the number 42-002-LA-1.

Example 2: This area of the longitudinal weld shall be designated
the number 42-002-LA-3.

(Illustrative Only)
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FIG. 4

Designation for Longitudinal Welds in Tees

26‘003'L8-§

26-002 -
2\ 26'003'LA

3

_-26-003-LC
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FIG. S

Centerline Marking for Horizontal and Vertical Pipelines

Top Centerline cof
Horizontal Pipe -

Outside

/“‘s\
i’ For Vertical Pipe Outside Centerline of Bend
ir Direction of Lower Weld ID

32-005

(Illustrative Only)




The Yirginia Corporation

Proc.No. 1S 1.1 Rev._!

o! Richmond Date.__3/1/83 Page ' of 16 _

FIG. 6

Centerline Marking for Vertical Runs Up from Tee or Branch Connection

F S

RN

X )

C \

47-001

N\
/.

47-003

(Illustrative Only)
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FIG. 7

Centerline Marking for Vertical Runs Down from Tee or Branch Connection

48-00! 48-003
( [

Ty T - |
"
48-002 |
'\

(Illustrative Only)
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FIG. 8

Centerline Marking for Longitudinal Welds

-

~34-00I

— 34-002-LA

34-004- LA+ —
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1.0 Scope
1.1 This document describes the methods, procedures, and special
requirements for documenting and reporting the performance
of nonmechanized, nondestructive preservice examination
conducted in accordance with the requirements of Section XI
of the ASME Boiler and Pressure Vessel Code.
2.0 Refererces

23 The Virginia Corporation of Richmond Procedure ISI 1.1,

System Verification and Marking.

22 The Virginia Corporation of Richmond Program Plan -
Waterford #3.

23 The Virginia Corporation of Richmond ISI Procedures - ,‘
Waterford #3.

2.4 The Virginia Corporation of Richmond Quality Assurance b
Procedures - Waterford #3.

2:3 The Virginia Corporation of Richmond Administrative Pro-

cedures - Waterford #3.
2.0 ASME Boiler and Pressure Vessel Code, Section XI, 1977
Edition, with addenda through Summer 1978,

3.0 General Requirements
3.1 The type of examinations that are to be performed on all
welds and/or areac of systems and components shall be fully
defined in the Preservice Inspection Program Plan.
s, (W Included in the Preservice Inspection Program Plan are zone

drawings which define the examination areas and locatiors

in the various piping systems and components.
P All examinations shall be conducted in accordance with ap-
proved written procedures. The specific procedure to be

utilized for each weld or item shall be defined in the Pre-{l

service Inspection Program Plan.
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4.0 Datum Points
4.1 The "V" stamp mark on the weld shall be the zero datum
point (start point) and indicates scan direction 7. The
weld centerline "V" stamp mark locations are to be estab-
lished in accordance with the requirements of the Virginia

Corporation of Richmond procedure referenced in paragraph

2:1,
5.0 Data Recording
T8 | The locations of all reportable indications noted during the

performance of nondestructive examination shall be recorded
with reference to datum points established in accordance
with paragraph 4.0.0f this document.

- All measurements between a datum point and an indication
shall be referenced to scan directions used for ultrasonic
examinations.

- PG The surfaces and scan directions for the performance of
ultrasonic examination of circumferential welds in piping
systems and horizontal vessels shall be in accordance with
the following rules (reference figure 1).

3.3:1 Surface five shall be the side of the weld in the
direction of the lower weld identification number.

- o, S Surface two shall be the side of the weld in the
direction of the higher weld identification number.

e3¢ Scan direction five shall be from surface five
looking in the direction of surface two.

5.3.4 Scan direction two shall be from surface two look-
ing in the direction of surface five.

Sedsd Scan direction seven shall be clockwise from the
datum point when looking in scan direction five,

3:3.6 Scan direction eight shall be counterclockwise
from the datum point when looking in scan direction

five.
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5.6

The surface and scan directions for longitudinal welds in
piping systems and horizontal vessels shall be in accord-
ance with the following rules (reference figure 2).

%3 For longitudinal welds, rotate the scan pattern 90°
counterclockwise when looking in the five direction
as defined in paragraph 5.3.3

The surfaces and scan directions for circumferential welds

in vertical vessels shall be in accordance with the follow-

ing rules (reference figure 3).

> o B Scan direction five shall be in the down direction
when looking from the top of the vessel toward the
bottom of the vessel.

~ P B Scan direction twe shall be in the up direction
when looking from the top of the vessel toward the
bottom of the vessel.

- - T Scan direction seven shall be in the clockwise
direction when looking from the top of the vessel
toward the bottom of the vessel.

5:5.4 Scan direction eight shall be in the counterclock-
wise direction when looking from the top of the
vessel toward the bottom of the vessel.

The surfaces and scan directions for longitudinal welds in

vertical vessels shall be in accordance with the followiag

rules (reference figure 4).

- 1 | For longitudinal welds, rotate the scan pattern 90°
counterclockwise when looking in scan direction
five as defined in paragraph 5.5.1.

The location of all reportable indications noted during the

performance of nondestructive examinations shall be re-

corded in accordance with the following rules:

- 5 The length and location of all indications parallel
to the weld shall be recorded by the distance along
the axis of the weld from the datum points to each

end of the indication in the seven scan direction.
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6

6.1

.0 Data Reporting

The depth, width and location of all indications
parallel to the weld shall be recorded by the
perpendicular distance from the centerline of the
weld to each side of the indication.

The length and location of a2all indications trans-
verse to the weld shall be recorded by the perpen-
dicular distance from the centerline of the weld to
each end of the indication. The distance from the
centerline to the ends of the indication shall be
identified as to the direction of measurement.

This shall be achieved by utilizing the scan direc-
tion reference identities applicable to the side of
the weld in conjunction with the measurement (i.e.,
.5"(2), .3"(5), .2"(5), .4"(5), etc.) (Reference
figure 5).

The depth, width and location of all indications
transverse to the weld shall be recorded by the
distance along the axis of the weld from the datum

point to each side of the indication.

All information with respect to the performance of nonde-

structive examinations shall be reported on the appropriate

form,

and completed in accordance with the appropriate in-

formation sheet (see paragraph 6.4 for appropriate form

numbers,

)

Any information blocks that do not need to be filled ocut

for rhe specific examination shall be marked not applii-

cable,

"-‘\'/A".

White-out or other correction fluid shall not be used on

final data sheets. Any errors shall be marked through

with a single line and initialled by the examiner. Addi-

tional

corrections may be made by the Virginia Corporation
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Site Supervisor as long as the change does not directly
affect the test results. This change shall be initialled
by the Virginia Corporation Site Supervisor and the
Authorized Nuclear Inservice Inspector.

Form numbers (see cttachments for completion requirements)

100 Series - Ultrasoni. Data Reports

UT-101 UT Examination Report

UT-101la UT Examination Report Continuation Sheet

UT-102 UT Examination Report Indication Record

UT-103 UT Data Sheet for Studs and Bolts

UT-104 UT Indication Record for Studs and Bolts

UT-105 UT Data Sheet for Thickness Measurement

UT-105a UT Data Sheet for Thickness Measurement -
Continuation Sheet

UT-106 UT Data Sheet for Reactor Coolant Pump Flywheel

UT-107 UT Indication Record for Reactor Coolant Pump

Flywheel
200 Series - liquid Penetrant Data Reports
PT-201 Liquid Penetrant Examination Report

PT-202 Liquid Penetrant Weld Indication Record

PT-203 Liquid Penetrant Indication Record

300 Series - Magnetic Particle Data Reports

MT-301 Magnetic Particle Examination Report
MT-302 Magnetic Particle Weld Indication Record
MT-303 Mugnetic Particle Indication Record

400 Series - Visual Examination Data Reports
VT-401 Visual Examination Report for VT-1

VT-402 Visual Examiration Weld Indication Record

VT-403 Visual Fxamination Indication Record
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600 Series - Eddy Current Examination Data Reports

ET-601 Eddy Current Calibration Sheet - "Thickness"
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FIG. |

Circumferential Welds in Pipe and Horizontal Vessels

WELD WELD WELD
22-002 22003 22-004
fi 592 SIDE 5 SIDE |2 SIDE 592 SIDE %
WELD WELD WELD
22-002 22-003 22-004

\7 SCAN
S SCAN ——= - —— 2 SCAN
AB SCAN

(Il1lustrative Only)
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FIG. 2

Welds in Pipe and Horizontal Vessels

WELD WELD
23-001 23-003
WELD
2 SIDE 23-002-L
5 SIDE
&
WELD WELD
23-001 23-003
WELD
23-002-L

7 SCAN ——»= -«— 8 SCAN

S SCAN

(Illustrative Only)
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FIG. 3

Circumferential Welds in Vertical Vessels

)
S

L‘ju-oos-t.
\\

(Illustrative Only)
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- FIG. 4

Longitudinal Welds in Vertical Vessels

"‘5.__--__;

JZ!"OOI-L

k\\\\\~ 25‘Cfii:::::3/////1
\
{'7 SCAN

[ § . <«——2 SCAN
\ Le SCAN
A | ~25-003-L
T
C25-004

(Illustrative Only)
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FIG. 5§

Indication Recording

L
/-1-\ \fsxmm.: ! \

5 SIDE 4 (5) <~'J.2"(5) 2 SIDE
P

[ EXAMPLE 2
TN

\ r. .. 3~ 5" .
.

\/

EXAMPLE | Q.
/
2 o When a transverse indication does not cross the center-
line of a weld, the distance from each end of the indi-
S cation to the weld centerline shall be recorded in
Z"LI reference to the side of the weld in which it is on.
pry ™ 2" (5 side), .4" (5 side).

S SIDE "2 SIDE

EXAMPLE 2
///,_—L_§\\\\\\

/
/] 3 e
I’I ﬁi. 8" I‘
: l

R il

When a transverse indication does cross the centerline
of a weld, the distance from each end of the indication
to the weld centerline shall be recorded in reference
to the side of the weld in which it is on.

3" (5 side), .5" (2 side).

K\\—/ /

N - 8 OJ

A

S SIDE | 2 SIDE
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ULTRASONIC EXAMINATION REPORT

(Form UT 101)

Block No. Information Required
28 Customer name
2. Plant name
. Plant unit number ~
4. Unit loop or zone identity (whichever is applicable)
. Sketch or Iso. number
6. Examination procedure number and appropriate revision

and field change numbers

j 5 Examination surface (i.e. I.D., 0.D.)

8. Operator's signature and level certifying the
examinations have been performed in accordance with
the referenced procedure and field changes

9. Signature of VCR site supervisor, after reviewing data sheet|!

10. Date of examination
11. ldentity of component or system
12. Size of pipe, diameter and schedule
13, Weld type (i.e. butt, fillet)
. 14. Calibration block identification number
b & Couplant manufacturer, type, batch number
16. Search unit serial number
7. Search unit size
18. search unit frequency
19. Search unit angle as determined from IIW block
20. Instrument manufacturer
21, Instrument serial number
22. UT instrument reject control setting when calibrated.

If any change between 0°, 45° or 60° calibration,
an additional ultrasonic examination data form shall
be completed.

23. UT instrument damping control setting when calibrated.
If any change between 0°, 45° or 60° calibration,
an additional ulcrasonic examination data form shall
be completed.

24, UT instrument frequency control setting
25. Model of UT instrument
26. UT instrument rep. rate control setting when

calibrated. If any change between 0°, 45° or 60°
calibration, an additional ultrasonic examination
data form shall be completed.

27. UT instrument filter control setting when calibrated.
1f any change between 0°, 45° or 60° calibration,
an additional ultrasonic examination data form shall
be completed.

‘ 28. Search unit cable length.
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Block No.

29.
30.
31.

32.
33., 35., 39.

34., 36., 40.

37., 41.

38., 42.

43.
44,

45.

46.

ULTﬁASONIC EXAMINATION REPORT
(Form UT 101) cont'd

Information Required

UT instrument video setting when calibrated.

1f any change between 0°, 45° and 60° calibration,

an additional ultrasonic examination data form

shall be completed.

Indicate if continuation sheet(s) have been

utilized for recording weld examination data.
Indicate if any field changes are applicable

to the procedure utilized for the performance

of the examination. If none, enter none.

Enter calibration reference reflector location

(i.e. 1T, 2T, 3T or %T, XT, 3/4T7).

Enter signal amplitude from reference reflector

as a percentage of FSH.

The location of the reference reflector signal

along the horizontal axis of the CRT screen (i.e.
sweep location).

When required by procedure, enter the distance

from the search unit sound exit point to the

point on the block surface, vertically above

the location of the reference reflector, when

the search unit is positioned for the maximum
reference response.

When required by procedure, enter the distance

from the search unit sound exit point to the

point on the block surface, vertically above

the location of the reference reflector, when

the search unit is positioned to obtain a response

of 50%Z of that from the reference response.

Total of all calibrated gain control settings

used to establish DAC curve.

The time of initial calibration and subsequent
calibration checks.

Enter swe:p positions and amplitudes of calibration
refiectors required for the examination, and complete
the DAC as it would be represented on the CRT of the
calibrated ultrasonic instrument.

Enter additional comments or sketches, if necessary, to
aid in the interpretation of the examination. If
additional comments or sketches are not necessary,
applicable" (N/A) shall be written in the blank.

"not




.

-

Ultrasonic Examination Report
Customer Plant Unit Toop/ Zone]lso/Drawing No.
Tee 1 2 3 a 5
M Virgima COI’P. Procedure Exam Surlace Examiner/Level VCR Supervisor ate
of Richmond 6 v 8 10
Component /Piping System Pipe Size |Weld Type Cal. Block 7 ]Couplant: ’15—
IJ. 12 13 29 Typ Batch No
Continuation Sheet Attached “'vmr Q° 45° 60° Inas L
SN . .. [S/N 2 1 2¢ | 26 mter, | 20 Imoger | 25
Field Changes: Size 17 x7 27 S/N 2L Am_z_‘—
Yes No 3 | Erequency | I8 18 I8 |22 Filter | 27
If Yes, Number | Beam Angle | 219 19 zy Damgp_ 23 Coax 28
Calibration 0° 2 &5 Scan 7 &8 Scan Exeg. 24 Videa 29
Calibrat ion Sound Entry Sound Entry . c;mn_chﬁgk‘__._q4
Ref lector Signal Signal Point To: Signal Point To: 0 43 60
Location Anp. |Sweep Amp. |Sweep |Scribe| 50% Amp. | Sweep Scrib{SOZ In Out | In Out | In Out
Line DAC Line | DAC
32 X | 54 | 35 | 3¢ | =7 | 3 3| 40 | 41 | 2
Ref. dB +3 <43 43
10 DAC lor DAC 1(} DAC Additional Comments/Sketch
| B} 8 8}
- 6] 6} 6
45 45 45 4¢
4 r 4% A3
2' 2> 27-
0 " " X X . o” . " N . 2 ol . i "
2 6 8 10 2 4 6 8 10 2 4 6 8 10
Form UT-10I 2/82




Proc.No. 1SL 1.2 Rev.__

The VYirginia Corporation
of Richmond

Dote. 2100 __Pageliofdl '

ULTRASONIC EXAMINATION REPORT - CONTINUATION SHEET

(Form UT 10la)

Block No. Information Required
1. Custcmer name
2e Plant name
3. Plant unit number
4. Unit loop or zone identity (whichever is applicable)
Fe Sketch or Iso. number
6. Examination procedure number and appropriate
revision anf field change numbers
f Examination surface (i.e. 1.D., 0.D.)
8. Operator's signature and level certifying the
examinations have been performed in accordance
with the referenced procedure and field changes
9. Signature of VCR site supervisor, after reviewing data P
sheet
10. Date of examination
11. Identity of component or system
b & 8 Size of pipe, diameter and schedule .
13. Weld type (i.e. butt, fillet) ]
14, Calibration block identification number
15, Couplant manufacturer, type, batch number
16. The identity (as given on the referenced Iso.)
of the weld being examined.
17. Indicate that the required straight beam examination

of the area to be examined has been performed,
partially performed or not performed. (i.e.
Yes, Par., No)

18.» 19., 20. Indicate here that the required angle beam
examinations have been performed, partially
performed or not performed. (i.e. Yes, Par.,
No)

21. Indicate here that the required calibrated
straight beam examination has been performed,
partially performed, or not performed. (i.e.
Yes, Par., No)

22. Enter any limitations preventing the performance
of the required examinations such as obstructions
due to pipe supports, valves, etc. Indicate
approximate extent of limitation.

23. Indicate the condition of the base mccal adjacent
to the weld. (i.e. smooth, as cast, hand ground,
etc.)

24. Indicate the condition of the weld surfaces.

(i.e. as welded, ground flat) '




The Yirginia Lorporation

Proc.No, 15L 1.2 Rev._1

of Richmond Date.__2/1/83 Page 15 of 37 _

Block No.

25.

26.

ULTRASCNIC EXAMINATION REPORT -~ CONTINUATION SHEET
(Form UT 10la) cont'd

Information Required

Indicate the results of the examination by inserting
"NI", "NRI" or "RI" in accordance with the referenced
procedure in block No. 6.

Indicate the results of the visual examination
performed prior to the ultrasonic examination. The
results shall be reported by inserting the notation
"Sat." for satisfactory, or "Unsat." for unsatisfactory
results. If "Unsat" results are recorded, a Visual
Examination Indication Record, Form VT 402, shall

be completed.

Indicate any information necessary to explain unusual
examination problems. The presence of any geometric
reflectors, as determined by the reference procedure,
shall be noted here with an explanation of approximate
extent. (i.e. root geometry 100% DAC 360°)




T Ultrasonic Examination Report - Continuation Sheet

Page

of

Customer Plant Unit Loop/ Zone | Iso/Drawing No.
A The 1 2 3 4 5
v. inli cor ; Procedure Exam Surface | Examiner/Level VCR Supervisor Date
of Richmond P & 7 8 7 10
Component /Piping System Pipe Size Weld Type |[Cal. Block Louplant: Type & Batch #
k 11 12 13 I+ 15
Surface Condition
eld Scan Direction . Base Examination Results
No. 2 5 74 8 0 Inspection Limitations Metal Weld uT Visual Remarks
i¢ 37 | 1ig | 19 | 20 | 21 22 23 24 25 26 27




.I The Virginia Corporation | o \o————Fev—
of Richmond

Date._3/1/83 Page 5 of 27 _

"

W e wN -
.

7.
8.
9.
10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

Block No.

ULTRASONIC EXAMINATION REPORT INDICATION RECORD

(Form UT 102)

Information Required

Customer name

Plant name

Plant unit number

Unit loop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisicns and field change numbers

Operator's signature and level certifying the
examinations have been performed in accordance with
the referenced procedure and field changes.
Signature of VCR site supervisor, after reviewing data sheet
Date of examination

Identity of component or system

Sketch or isometric number

Calibration block identification number

The identity (as giver on the referenced 1so.) of
the weld being examined

If more than one indication is found in any given
weld, each indication shall be given a number, i.e.
(Ind. 1, 150°-155°), (Ind. 2, 170°-175°).

Record the maximum signal response from the indication
either as a percentage of DAC (i.e. 90% DAC) or

in terms of the attenuation required to reduce the
signal amplitude to the DAC level, (i.e. 100% DAC

& [- 8dB]).

Measure and record the distance from the reference
datum point or weld ¢ to the nearest end of the
indication at the point where the signal has reduced
to 502 of maximum response.

Similarly, measure and record the distance from

the datum point or weld ‘L » but from the furthest
end of the indication.

Measure and record the distance from the sound entry
point to the referenced datum point or weld ¢ at
the minimum depth location

Measure and record the sound path distance (sweep
reading) to the half amplitude point of the reflector
nearest to the surface.

Measure and record the distance from the sound entry
point to the referenced datum point or weld ¢ at
the maximum depth location

Measure and record the sound path distance to the
half amplitude point of the reflector farthest from
the surface (i.e. maximum depth)




The VYirginia Corporation

Proc.No._1s1. 1.2 Rev._.

of Richmond Date._3/1/83 __ Page.l7 of 37 __

21.

22.

Block No.

ULTRASONIC EXAMINATION REPORT INDICATION RECORD

(Form UT 102) cont'd

Information Required

Record the search unit refracted angle in the
material as calculated on the IIW block

Indicate the direction that the search unit is
pointing when recording the indication (i.e. 2,5,7,
8)

Measure and record the thickness of the base metal
on the 2 side of the weld.

Measure and record the thickness of the weld at or
near the centerline of the weld

Measure and record the thickness of the base metal
on the 5 side of the weld

Record any information necessary to help charactarize
the indication




Ultrasonic Examination Report

H The ustomer 1 Plant Unit
.“h COfp. Tocedure - r:xamxner/l.evel‘- VCR Supervisor =
Component /Piping System ISO Drawing No. Cal. Standard No./Thickness
9 lo £X

Indication Minimum Depth |Maximum Depth Base Metal Base Metal
Weld Ind{Max.% Length 5.U. Sweep S.U. Sweep |Beam Beam Thickness | Weld Thickness
No. No.}] DAC From To Pos. |Readingi Pos Readlnﬁ Angle | Dir. 2 Side Thick. > Side __Remarxs
312 |¥3| 14 | 15 |[J6e | 17 | 18 | 19 | 20 2 23 2% 25 26

j
Ewvwes 1'% an nien



Proc.No. 151

The Yirninia Corporation

of Richmond Date._3/1/83

ULTRASONIC DATA SHEET FOR JDS Al BOLTS

(Form UT-103)

Information Re

Customer name

Plant name

Unit number

Unit loop or zone ide..tity (whicheve
Examination procedure number, includ
revisions and field change numbers
Operator's signature and level, cert
examinations have been performed in

with the reference procedure and fiel

Date of examinaticn

Identity of component or system
Sketch or Iso. number

VCR supervisor signature after revie
sheets

>
las Vo o BL N

Check appropriate surface used for
Transducer serial number
Transducer size

Transducer frequency

Transducer beam angle

Transducer wave mode

elie BN o SNV, I SN

o

trasonic instrument
Jl1trasoni instrument
rasonic ins ument
brated
asonic instrument
ibrate
ason
cal
rason
ted
ra
rasc
31}

1
1
g |
i
1
1
1
1
a
“

N b

W

al
rcent

Calibration block identification num

is appli
ng approfg

Y

ring the
cordance

iv.’ui.’l‘;e‘

ation

(
r

1
abl

3
1

ate




The Yirginia Corporation
of Richmond

Proc.No._1S1 1.2 Rev._.

Date._3/1/83 Pagel2 of 37 _

33. & 36,

37., 38., 39.

& 40,

41.

42,

43,
44, & 45,

46,
47. & 48,

ULTRASONIC DATA SHEET FOR STUDS AND BOLTS

(Form UT-103) cont'd.

Total of all calibrated gain control settings
used to establish DAC curve

The location of the reference reflector signal
along the horizontal axis of the CRT screen (i.e.
sweep location)

Signal to noise ratio between the threaded area
and the reference notch reflector at the refer-
ence dB

The time of initial calibration and subsequent
calibration checks

The identify of material being tested

sndicate the results of the examination in accord-
ance with the referenced procedure in block no. 5
Indicates any unusual examination problems
Indicate the results of the visual examination
performed prior to the ultrasonic examination

’




N The

Virginia Corp.

OF RICHMOND

ULTRASONIC DATA SHEET

FOR
STUDS & BOLTS

Customer Plont

1 2

Unit

Procedure Exominer/Level

5

Component/Piping System
8

ISO Drowing No.
9

VCR Supervisor
10

CALIBRATION BLOCK TRANSDUCER

INSTRUMENT

Col. Block No. 11 S/N 15

Manu

20 Model 26

CALIBRATION SURFACE Size 16

S/N 21 RepRate 27

Flo! End 12 Freq 17

Filter

28

Reject 28

18

Groved End 13 Beom Angle

Domp 23 Couplant

29

Other: 14 Wove Mode 19

Freq Botch No.

24

tong J  Sheor 1J

Video Coox 0

i

CALIBRAT

ION

31
32

DAC Point
DAC Paint
DAC Point 33
DAC Pqim q o

% FSH
%FSH
“F SH
YeFSH

REF

REF

_35

Sweep Posiﬂon__z:z__—q
Sweep Position__38
Sweep Position__39
Sweep Poshion__ 40O

DB

DB 26

47 .

Sighal To Noise Rotlo

Calibrotion Checks 42

IN ouT

IN ouT

IN ouT

EXAMINATION

RESULTS

SLEULYS
e LU

ITEM NO.

COMMENTS

432 44 | 45

46




The Yirginia Corporation

of Richmond Date._3/1/83 Page 20 of 37 _

Proc.No. IS 1.2 Rev._1

Block No.

UL wN -
Y

7.
8.
9.
10.
11.
12,
13.

14.

ULTRASONIC INDICATION RECORD FOR STUDS AND BOLTS

(Form UT 104)

Information Required

Customer name

Plant name

Unit number

Unit lcop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisions and field change numbers

Operator's signature and level certifying the
examinations have been performed in accordance with
the reference procedure and field change

Date of examination

Identity of component or system

Sketch or Iso. number

Signature of VCR site supervisor, after reviewing data sheet
Record maximum indication signal amplitude

Record indication depth from examination surface
Enter indication location from one end, indication
radial and/or circumferential location, and length
of indication

Indicate by the use of a sketch, the approximate
location of indication.




—r

e Ultrasonic Indication Record
Virginia Corp. for

Studs 8 Boits

of Richmond

Customer Plant Unit Loop /Zone
1 2

>
Procedure Examiner/Level Date
5 6 7
Component/Piping System Iso/Drawing No. VCR Supervisor

S 7 10

Indication Signal Amplitude 11

lndication Depth 12

Indication Location 13

Indicate by sketch below approximate location of indication.

14

Form UT-l104




The Yirginia Corporation

of Richmond Date._2/1/83 __ Page.2l of 27 _

ISI 1.2

Proc. No. Rev._L1

L P
e

~
.

9.
10.
11.
12.
13.

14.
‘ll? 15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.

Block No.

ULTRASONIC DATA SHEET FOR THICKNESS MEASUREMENT
(Form UT 105) I

Information Required

Customer name

Plant name

Unit number

Unit loop or zone number (whichever is applicable)

Identity of component or system

Operator's signature and level, certifying that the examinations
have been performed in accordance with the reference procedure
and field change

Date of examination

Examination procedure number, including appropriate revisions
and field change numbers

Sketch or Iso. number

Signature of VCR site supervisor after reviewing data sheet
Indicate if there is a continuation sheet attached or not
Instrument manufacturer

Model ot UT instrument

Instrument serial number

UT instrument reject control setting when calibrated

UT instrument damping control setting when calibrated

UT instrument frequency control setting

UT instrument rep. rate control setting when calibrated

UT instrument filter control setting when calibrated

UT instrument video setting when calibrated

Couplant manufacturer, type, batch number

Transducer manufacturer

Transducer size

Transducer frequency

Transducer serial number

Length and type of coaxial connector

Reference gain setting

Enter calibration block thickness when usirg only one thickness
to calibrate. Enter thinner calihrarion hlack thicknece
when using more than one material thickness for calibration
Enter only thicker calibration block thickness when using
two calibraction thicknesses

Enter calibrated range of instrument in inches

Enter times of initial, verification and final calibrations
The identity (as given on the reference iso.) of the weld
being examined

All thickness readings recorded shall be referenced to the
actual location of the reading by means of a sketch or
sketches on the report form




The Yirninia Corporation

of Richmond

Proc. No.

Date.

Block No.

ULTRASONIC DATA SHEET FOR THICKNESS MEASUREMENT

(Form UT 105)

Information

Required

Enter thickness reading
Enter thickness reading

Enter thickness reading

taken directly on the weld
taken on the scan 2 side

taken on the scan 5 side

Use this space for drawing sketches to identify measuring points

Page 22 of _37_ '




AR Ultrasonic Data Sheet
Virginia Co
Y r8! . ' for
Thickness Measurement
Customer j_ Plant Z Unit 3 Loop/Zone 4
Component /Piping System Examiner/Level 6 Date =
Procedure I1s0/Drawing No. |VCR Supervisor Continuation Sheet Attached
8 Q 10 Yes 11 No
Equipment
Instrument Transducer Calibration
Mfgr. 12 Mfgr. Size Cal. Block é&
~ 13 S2 23 Cal. Block 2 q
S/N _2& Freg. 24 Range Cal. 20
Refect é Calibration Checks
Damp . ‘6 |Serial No.
Freq. 17 25 =1
Rep. Rate Coax. Cable
Filter Ls 26
Video 20 Cain

Examination Results

Weld |Meas. | Reading| Reading | Reading H Weld | Meas. | Reading | Reading |Reading
Nusber | Point Weld | Scan 2 Scan 5 {Number | Point Weld | Scan 2 Scan 5

32 |33 134 |35 | 36 | 32 |33 | 34 | %5 | 26

Sketch/ldentification 37

Form UT-10% e



The VYirginia Corporation

of Richmond Date._32/1/83 Page 22 of 37 __

Proc.No.._Is1 1.2 Rev._1

1,
2.
3.
4.
5.
6.

9.
10.
11.

12.

13.
14,
15.
16.

Block No.

ULTRASONIC DATA SHEET FOR THICKNESS MEASUREMENT I

(Form UT 105a)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone (whichever is applicable)

Identity of component or system

Operator's signature and level certifying that the examinations
have been performed in accordance with the reference procedure
and field change

Date of examination

Examination procedure number, including appropriate revisions
and field change numbers

Sketch or Iso. number

Signature of VCE site supervisor after reviewing data sheet
Enter identity (as given on the reference Iso.) of the weld
being examined

All thickness readings recorded shall be referenced to the
actual location of the reading by means of sketch or sketches
on the report form

Enter thickness reading taken directly on the weld

Enter thickness reading taken on the scan 2 side

Enter thickness reading taken on the scan 5 side

Use this space for drawing sketches to identify measuring points




Ultrasonic Data Sheet

PN ne for
¥ ""..i'm....mo"" Thickness Measurement
Continuation Page __of
Customer Plant Unit Loop/Zone
1 2 3 P
Component /Piping System Examiner/Level Date P
Procedure Iso/Drawing No. VCR Supervisor
8 9 10
Examination Results
Weld |Meas. | Reading Reading Meas. | Reading | Reading Reading
Number|Point | weld | scap 2 [Point | Weld IScapn 2 4 sc
1z | 13 |14 (12 | 15 | 14
Sketch/Identification
16

0
L_______u_u_;._u.hg.u;u.i_u.

Form UT-108a

3/82



The vtrg‘lgt‘g&nrporatwn

Proc.No.__1S1 1.2 Rev._.

Date._3/1/83 ___Page24 of 37

Block

&SWN -

oW

10.
11.
3d.
13.
14,
15.
16.
17,
18.

19.
20.

21.

-
- .

23,
24,
25.

26.
27.

28.

No.

UT DATA SHEET FOR

REACTOR COOLANT PUMP FLYWHEEL

(Form UT-106)

Information Required

Customer name

Plant name

Plant unit number

Init loop or zone identity (whichever is appli-
cable)

Identity of component

Operator's signature and level certifying the
examinations have been performed in accordance
with the referenced procedure and field changes
Date of examination

Examination procedure number and appropriate
revision and field change numbers

Sketch or iso. number

Signature of VCR supervisor after reviewing data
Transducer serial number

Transducer size

Transducer frequency

Transducer angle

Transducer wave mode (longitudinal or shear)
Instrument manufacturer

Instrument serial number

UT instrument reject control setting when cali-
brated

UT instrument damping control setting when cali-
brated

UT instrument frequency control setting when
calibrated

UT instrument video setting when calibrated
Model of UT instrument

UT instrument rep. rate control setting when
calibrated

UT instrument filte: control setiing when cali-
brated

Coax cable length and type of connector (i.e.,
BNC to BNC, BNC to MD, etc.)

Couplant type and batch number

The time of initial calibration and subsequent
calibration checks

Enter signal amplitude from near hole as a per-
centage of FSH




‘ The '&Jtrgmla G’,ntpotatmu Proc.No._LSL 1.2 Rev..

Date.._3/1/83 Page 2> _of 32

29.

30.

31.

33,
34.

&

&

32.

33,

UT DATA SHEET FOR
REACTOR COOLANT PUMP FLYWHEEL !

(Form UT-106) cont'd.

Enter signal amplitude from far hole as a per-
centage of FSH

Total of all calibrated gain control settings
used to establish DAC curve

The location of the near and far hole reflector
signals along the horizontal axis of the CRT
screen (i.e., sweep position)

Pump number being examined

Results of the examination

Indicate any unusual examination problems




ULTRASONIC DATA SHEET
A _The FOR
Virgfllia Corp. REACTOR COOLANT PUMP
i, e FLYWHEEL
Customer 1 Plant 2 ‘Unit Loop/Zone
Component Exominer/Level Date
5 u 7
Procedure ISO Drowing No. VCR Supervisor
8 1o
TRANSDUCER I INSTRUMENT Colibration Checks 27
S/N 1L Manu, 16 Model n Ouf
Size 2 S/N ¥ RepRate 23
Freq 13 I Reject 18 Filter >4 In : s R
Beam Angle 14 [ Domp 19 Coax 25 In Out
Wave ; 5 Freq o Couplont = 5, |
?::g O ltheorD IT;“O %‘ 'Bm‘g:oNo 26 In Out
A CALIBRATION
Near Hole 28 % FSH Sweep Position - .-
For Hole z9 % FSH Sweep Position 32
Ref. Goin 30 _dB
EXAMINATION RESULTS
FLYWHEEL Results
DESIGNATION NRI | RI COMMENTS
33 X3 | 35 36

{
L
-

VCR FORM — UT-106 (Rev. O, 8/82)
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A

r

Block No.

W

w
.

8.

10.
1l.
i,
13.

UT INDICATION RECORD FOR
REACTOR COOLANT PUMP FLYWHEEL

(Form UT-107)

Information Required

Customer name

Plant name

Plant unit number

Unit loop or zone identity (whichever is appli-
cable)

Examination procedure number and appropriate
revisions and field changes

Operator's signature and level certifying the
examination was performed in accordance with
the referenced procedure and field changes

Date the examination was performed

Identity of component

Sketch or iso. number

Signature of VCR supervisor after reviewing data
Amplitude of the indication

Location of the indication

Draw approximate location of indication




ULTRASONIC INDICATION
L _The RECORD FOR .
irginia Corp.
go' Richmov?c REACTOR COOLANT PUMP
FLYWHEEL

Customer 1 Plant 2 unit 2 Loop/ioz
Procedure 5_ Exominer / Level Date
Component 8 ISO Draowing No. VCR Supervisor 10

Indication Signal Amplitude

Indication Locotion

11
12

15

% Indicote on Skeich Below Approximote Location of Indication.

L

k-3

VCR FORM— UT-IO7 (RevO, 8



ISI 1.2 1 j
’ Proc. No.
The virgim&muttm

Date. 2.1/82 Page i of 2.

LIQUID PENETRANT EXAMINATION REPORT
(Form PT 201)

Block No, Information Required

. Customer name

Plant name

Unit number

Unit loop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisions and field change numbers

6. Operator's signature and level certifying the
examinations have been performed in accordance

with the reference procedure and field change

R
. .

A Date of i:xamination
8. Identity of component or system
9. Sketch or Isoc. number
10. Signature of VCR site supervisor, after reviewing data
sheet :
‘ il. Manufacturer of family grouping
12. Material designation, i.e. Spo.check, Dubl-check
13. Material type and batch no. for penetrant, i.e. |
DP-51/80F813
14. Material type and batch no. for developer, i.e.
D-100/21J674
13 Material type and batch number for remover, i.e.
DR~60/60H4 25
16. The weld identification (as given on the reference
Iso., 1f applicable) of the weld or iter being examined
Iy /8 Identify any conditions affecting the performance
o the examination
18. Enter the results of the examination by inserting

a check in "NRI" if no reportable indications
are found, or a check in "R1" if reportable
indications are found. If the "RI" block is
checked, complete a form P1 202 for indication
. record.

19, Indicate here the results of performing an
examination in accordance with the requirements
of IS1 5.1. The results of the visual examination
shall be recorded by inserting a check in
satisfactory ("Sat.") or unsatisfactory
("Unsat.") block, whichever is applicable. If
"unsat." is checked, complete a Visual Examination
Indication Record, form VT 402 or VT 403




Liquid Penetrant

The

Virginia Corp. L T
of Richmond Examination Report

TCustomer Plant
i 2 b
Examiner /Level

5 6

Loop/Zone

Procedure Date

7

VCR Supervisor

Component /Piping System I1SO Drawing No.
9 10

Manufacturer Type Batch No.

11 12 13

Penetrant

Developer 11 12 14
11 12 15

PT Results VT Results

Weld/Item
Number Comments NP1 RI1 SAT. UNSAT.

Remover

7% 17 i& |18 |29 119

Form PT.20|




T
o

The Yirginia Corporation

of Richmond

A

Proc.No. _1S1 1.2 Rev. -

Date . 2l1/82 ___Page 28 0f 37

LIQUID PENETRANT WELD INDI

(Form PT-202)

CATION RECORD

Information Required

Customer name
Plant name
Unit number

unit loop or zone identity (whichever is applicable)

Examination procedure

number, including appropriate

revisions and field change numbers

Operator's signature and level certifying the examinations
have been performed in accordance with the reference
procedure and field change

Date of examination
Identity of component

Signature of VCR site supervisor, after reviewing data sheet

or system

The identity (as given on the reference drawing)
of the weld to be examined

Sketch or Iso. number
Draw approximate size
in relation to weld

and location of indication

Identify any conditions relating to the indication(s)

drawn in space 12

I




Virginia Corp.

The Liquid Penetront

of Richmond Weld Indication Record

Plant

LEUS tomer 1- z

Loop /Zone

4

Procedure Examiner/Level Date

8§

rd

Component/Piping System 8 VCR Sup-rvisor

Weld No. 150/Drawing No.

10 1L

.
.

Circumferential Length of Weld -

e e e e tart Point Liquid Penetrant Inspection

T ] . I

L bbb

|

90° 180° 270°

Remarks

360°

13

Ferm AT.2028
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of Richmond Date._2/1/83 Page 22 of 37 __

LIQUID PENETRANT INDICATION RECORD

(Form PT-203)

Block No. Information Required
1. Customer name
Plant name
3. Unit number
4. Unit loop or zone number
3. Examination procedure number, including appropriate revisions

and field change numbers

6. Operator's signature and level, certifying that the examination
has been performed in accordance with the referenced procedure
and field change

y {8 Date of examination

8. Identity of component or system

9. Signature of YCR site supervisor after reviewing data sheet

10. Enter identity of the item being examined

11. Sketch or Iso. number (if applicable)

12, Use this area to sketch the location and dimensions of the
‘ indication

13. Use this area for any comments pertinent to the examination




Liquid Penetrant

c - - »
Y Indication Record
Customer 1 Plant 2 Unit 3 Loop/ Zone
procedure Examiner/Level Date
e 7
Component /Piping System VCR Supervisor
8 9
Item No. 1SO/Drawing No.
10 . 11
Comments:

PTel
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8.
9.
10.
11.

12.
13.
14.
15,
16.

17.
18.

19.
20.

21.

22.

23.
24,

25.

MAGNETIC PARTICLE EXAMINATION REPORT
(Form MT 301)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisisons and field change numbers

Operator's signature and level certifying the
examinations have been performed in accordance
with the reference procedure and field change.
Signature of VCR site supervisor, after reviewing data
sheet

Date of examination

Identify of component or system

Sketch or Iso. number

Condition of surface, (i.e. smooth, as cast,
etec.)

Enter, or check in the appropriate blank, the
type of particles being used for the examination
The manufacturer of the particles being used

Type of particles being used, i.e. 8A

Batch number of magnetic particles

Type of magnetizing current being used for
examination

The manufacturer of the magnetizing unit

Type or model of magnetizing unit being used

for the examination

The serial number of the magnetizing unit

Check appropriate blank when using continuous

or residual magnetization

I1f using coil, enter the amount of amperage used
and the number of turns in the coil used during
examination

If using prods, enter the tip spacing in inches
and the amperage used

If using yoke, enter the pole spacing in inches
The identity (as given in the referenced Iso. , if
applicable) of the weld or item being examined
Identify any conditions affecting the perrormance
of the examinations. Describe any reporatable
indications, or identify any separate sheet or
photograph utilized to record indications.
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26.

27.

Block No.

MAGNETIC PARTICLE EXAMINATION REPORT

(Form MT 301)

Information Required

Enter the results of the examination by

inserting a check in "NRI" if no reportable
indications are found, in "RI" if reportable
indications are found. If the "RI" block is
checked, complete a form MT-302 for indication
record.

Indicate here the results of performing an
examination in accorance with the requirements

of 1SI 5.1. The results of the visual examination
shall be recorded by inserting a check in the
satisfactory ("Sat.") or unsatisfactory ("Unsat.")
block, whichever is applicable. If "Unsat."

is checked, complete a Visual Examination
Indication Record, form VT 402 or VT 403




k\ The Magnetic Particle

Virginia Corp.
ol Richmond Examination Report

ustomer 1 Plant Unit Loop /Zone

3

4

Procedure Examiner/Level

-

Component /Piping Svstem I1SO Drawing No. Surface Condition
9 10 11
Type of Particles 12 Manufacturer Type Batch Number
Wet _ Dry __ Visible __ Flourescent 15 14 15

Current 16 Machine Mfr. Type/Model Serial No.
AC _DC __ HWDC 17 18 19

VCR Supervisor Date
7

Magnetization Coil Prods Yoke
20 Continuous 21 Auwps. £2 Spacing 2% Spacing

Residual No. Turns | Amps.

Weld / Item Comments :’;IResu;;s

24 r-4-] 26 |26

Form MT.%0\
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Block No.
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OoOw o

11.

13.

MAGNETIC PARTICLE WELD INDICATION RECORD

(Form MT 302)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone identity (whichever is applicable)

Examination procedure number, including appropriate
revisions and field change numbers

Operator's signature and level certifying that the
examinations have veen performed in accordance with
the referenced procedure and field change

Date of examinations

Identity of component or system

Signature of VCR site supervisor, after reviewing data sheet
The identity (as given on the reference 1so.) of the
weld being examined

Sketch or Iso number

Draw approximate size and location of indication in
relation to weld

Identify any conditions relating to the indication(s)
drawn in space 12.




—

[ The Magnetic Particle
ia Corp.
——— Weld Indication Record
[P ————————————————— —
Customer 1 Plant 2 1“““ Tloop/Zone4
Procedure 5 Examiner/Level ¢ Date >

Component/Piping System

8

VCR Supervisor

9

Weld No.

m

10

1S0/Drawing No.

Circumferential Length of Weld -
Start Point Magnetic Particle Inspection

e

1 T[T

0° 90° 180° 270° 360°
Remarks
i s i -
Form MT-302

R e ——

/07



The VYirginia Corporation
of Richmond

Proc.No.__1sL 1.2 Rev._.

Date _3/1/83 Page 2 of -

Block No.
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MAGNETIC PARTICLE INDICATION RECORD
(Form MT-303)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone number

Examination procedure number, including appropriate revisions
and field change number

Operator's signature and level, certifying that the examination
has been performed in accordance with the reference procedure
and field change

Date of examination

Identity of component or system

Signature of VCR site supervisor, after reviewing data sheet
Enter identity of the weld being examined

Sketch or Iso. number (if applicable)

Use this area to sketch the location and dimensions of

the indication

Use this area for any comments pertinent to the examination

®




Magnetic Particle
Indication Record

Customer 1 2 3 Loop/Zone 4
Procedure Examiner/Level 6 Date 7

Component /Piping Syscem 6 VCR Supervisor 9

Item No. m IS0/ Drawing No. 11
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12., 13.

14.

¢, 18

VISUAL EXAMINATION REPORT

(Form VT 401)

Information Required

Customer name

lant name
Unit number

Unit loop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisions and field change numbers
Operator's signature and level certifying that the
examinations have been performed in accordance with

the referenced procedure and field change.
Date of examination

Identity »~f component or system
Sketch or Iso. number
Signature of VCR site supervisor, after reviewing data sheet
The identity (as given on the referenced Iso., if applicable)
of the weld or item being examined
Enter the results of the examinations by inserting
a check in "NRI" if no reportable indications are noted,
and "R1" if indications are found.

Identify any conditions affecting the performance
of the examinations. Describe any reportable indications
or identify any separate sheet or photograph utilized

to record indications.

Identify any visual aids utilized to aid in the
examination of each item.
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~ Visual Examination Report
ia Corp. for
of Rizhmond
Category VT-I
e L .
Customer 1 Plant 2 Unit = Loop/Zone"
Procedure Examiner/Level Date
7
Conponent/?ipinaSyum 1S0 Drawing No. 9 VCR Supervisor o
e ——
Weld/ _.r;u..?,nm.l.w
Ttem NR RI Comments Visual Adde
{1 5 | 13
L IS 113 73 15

-——— VTS O! nlon
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Block No.

o wm SN

VISUAL EXAMINATION WELD INDICATION RECORD

(Form VT 402)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone identity (whichever is applicable)
Examination procedure number, including appropriate
revisions and field change numbers

Operator's signature and level certifying the
examinations have been performed in accordance with
the reference nrocedure and field change

Date of examination

ldentity of component or system

Signature of VCR site supervisor, after reviewing data sheet
The identity (as given or. the reierenced Iso) of the
weld being examined

Sketch or Iso. number

Draw approximate size and location of indication in
relation to weld

Identify any conditions relacing to the indication(s)
drawn in space 12.

{




Ik The

of

Visual Examination

inia Corp.
of Richmond
Weld Indication Record
;Custoner 1 Plant 2 lUnit = TOOP/Zone 2
Procedure Examiner/Level ate
5 2 lp 7

Component /Piping System

VCR Supervisor

9

Weld No. IS0 Drawing No.
10 11
- ey e m——
-— Circumferential Length of Weld —s
Start Point Visual Inspection
i B A T AR ) T e R S R B
| | |
t
weld 1-2
; ————— o A —— e ———— s
t | ' I
s PR o "IN R Y
0° 90° 180° 270° 360°
Remarks
13
—
Form VT-402 2/82
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VISUAL EXAMINATION INDICATION RECORD

(Form UT-403)

Block No. Information Required
1. Customer name
2. Plant name
3. Unit number
4. Unit loop or zone number
5. Examination procedure number, including appropriate revisions

and field change numbers

6. Operator's signature and level, certifying that the examination
has been performed in accordance with the referenced procedure
and field change.

7 Date of examination
8. Identity of component or system
9. Signature of VCR site supervisor after reviewing date sheet
10. Enter identity of the item being examined
1. Sketch or Iso. number
13+ Use this area to sketch the location and dimensions of the
indication
13. Use this space for comments pertinent to the examination
| S—




Customer

Plant

Visual Examination

Indication Record

Loop/Zone
[ 3 4
Procedure Examiner/Level Date
6 7
Component/ Piping System 63 VCR Supervisor 9

Item No.

10

1S0/Drawing No. 11

b ¥

&7

-
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Block No.

S LN

10.
11.
12.
13.
14,
13.
16.

-
L

18,
19.
20.
21.

22,

EDDY CURRENT CALIBRATION SHEET - "THICKNESS"

(Form ET-601)

Information Required

Customer name

Plant name

Unit number

Unit loop or zone identity (whichever is appli-
cable)

Examination procedure number including appro-
priate revisions and field changes

Operator's signature and level certifying the
examination has been performed in accordance
with the referenced procedure and field changes
Signature of VCR supervisor after reviewing data
sheets

Date the examination was p formed

Identity of the component o. system

Sketch or iso. number

Surface condition of the material to be examined
Instrument manufacturer

Instrument serial number

Instrument model

Instrument frequency

Probe manufacturer

Frobe size

Probe type

Probe frequency

The time of initial calibration and subsequent
calibration checks

Plot a meter reading to thickness conversion
curve according to the procedure referenced
above {(block 5)

Plot a meter calibration curve according to the
procedure reference above (block 5)




EDDY CURRENT

~ -
e

300 400 500 600 700 800 200 1000
.R.

F‘

100

: [} The
E P CAL TION SHEET
‘ —KJ|_|Virginia Corp. Pop——
‘ ol Richmong "Tnxmss"
Customer .1. Plant 2 Unit 3 Loop/Zone - 4
Procedure 5 Examiner/Level 6 VCR Supervisor 7 Date 8
t/system 1S0/Drawing No. Surface Condition
s S $ ™10 1
INSTRUMENT PROBE Calibration checks
Manufacturer Model 14 !hmxfm':l:m'u:“h Type lj In Out In Out
Serial No. Frequency Size l.’ Frequency \ q ZO
he—
INST..UMENT CALIERATION CURVE
100Q_
904 Operating point
List null points:
@ -

700
"“

- 2|

50

40Q

30

METER CALIBRATION CURVE

80

60

40

22

@
0

Thickness

VCR Form-ET-601

(Rev. 0, 9/82)
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1.0 Scope
31 This procedure is applicable to, and describes, the
requirements for ultrasonic equipment qualification.
This procedure is written in compliance with the ASME
code, Section XI, and conforms with the addition and
addenda in paragraph 2.1.
2.0 References
< B 1977 Edition of ASME Boiler a1 | Pressure Vessel Code,
Section XI, with addenda through summer, 1978.
¥ P . The Virginia Corporation Written Practice for the
Qualification and Certification of NDE Personnel,
NDE 4.1, Rev. 3, 3/16/81.
23 The Virginia Corporation procedure 1SI-1.2, Preservice
Inspection Documentation Rev. (latest revision).
2.4 The Virginia Corporation Procedure VC-QA-103, Generation and
Control of Procedures for Waterford No. 3 Preservice
Inspection (latest revision).
3.0 Personnel Qualifications
3.1 Personnel performing equipment qualifications to this
procedure shall be qualified and certified to at least
Level I in accordance with the document specified in
paragraph 2.2.
4.0 General Requirements
4.1 The instrument calibration confirmation (paragraph 6.1 and

6.2) required by this procedure shall be performed on each
instrument prior to use at the Waterford 3 site, and shall

not remain in effect for a period exceeding three months.




The VYirninia Corporation
of Rithmond

Proc.No.._1s1 2.1 Rev._L

Date.__3/1/83 Page2 _of 2 _

5.0

6.0

Equipment and Material Requirements

5.1

5.2

5.3

5.4

Ultrasonic flaw detection instruments shall be of the
A scan, pulse echo type equipped with a stepped gain
control in units of 2dB or less.

Search units used shall be certified by the manufacturer
as to the essential properties, such as the realtime
wave form and spectrum analysis of the waveform. The
central operating frequency shall be stated and/or
displayed and shall be within * .5 MHZ of its stated
frequency. The beam angles shall be within * 2° of
nominal, as verified in paragraph 7.1.

Any basic calibration block may be used which satisfies
the requirements of 6.0

Linearity verifications shall be performed with the
reject "off" or minimum; "pulse length" (damping) and

"filter" controls shall be adjusted for optimum results.

Instrument Qualification Method

6.1

Screen height

Linearity:

To verify the ability of the ultrasonic instrument to
meet the linearity requirement of III-3110 of Section
XI, position an angle beam search unit as shown in
Figure 1 so that echoes can be observed from any two
reflectors in a calibration block. Adjust the search
unit position to give a 2 to 1 ratio of amplitudes
between the two echoes, with the larger set at 80%

of full screen height. Without moving the search
unit, adjust sensitivity (gain) to successively set the

larger echo from 100% to 20% of FSH, in 10% increments




The VYicninia Corporation

of Richmond Date.__2/1/83 Page’__of 3

Proc.No. 151 2.1 —Rev.__

and read and record the amplitude of the smaller echo

at each setting on the form provided in Figure 2. The
settings and readings shall be estimated to the nearest

1%Z of full screen. Alternatively, a straight beam search
unit may be used on any calibration block that will provide

the signal differences.

6.2 Amplitude control

Linearity:

To verify the accuracy of the amplitude control in the

ultrasonic instrument, as required in III-3120 of Section

XI, position a search unit so that an echo from one

reflector in a calibration block is peaked on the screen.

With the increases and decreases in attenuation shown

in the following table, the echo amplitude shall be read

and recorded in the form provided in Figure 2. Convenient

reflectors from any calibration block may be used with

angle or straight beam search units. The settings and

readings shall be estimated to the nearest 1% of full

screen.

Indication Set at 7% of Full .creen dB Control Change
E0% -6dB
80% -12dB
40% +6dB
20% +12dB

Note:

(1) Minus denotes decrease in amplitude; plus denotes

increase

7.0 Search Unit Qualification
7.1 Beam exit point and angle determination:

An IIW, type 1, ultrasonic test block shall be used to

verify the beam exit point and beam angle.
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7.1.2

Beam Exit Point: (refer to Figure 3)

Position the search unit on surface D, scanning
the quadrant. Move the search unit back and
forth abcut the focal point until the echo from
the quadrant is peaked on the screen (instrument
gain and/or range may have to be adjusted to
provide an echo within the screen presentation).

Mark the beam exit point -on the search unit.

Beam Angle (refer to Figure 3)

Position the search unit on surface ¢ or d
depending on the anticipated wedge angle (surface
¢ is for wedge angles less than 65°, surface d
is for angles greater than 60°). Move the
search unit back and forth until the echo from
the 2" hole is peaked in the screen (instrument
gain and/or range may have to be adjusted to
provide an echo within the screen presentation).
Read the angle on the IIW block at the beam
exit point, and record on the examination

report.

7.2 Beam spreau:

7.2:1

Beam spread measurement shall be performed, when
required by referencing ultrasonic examination

procedures, on the same calibration block used

to calibrate the instrument system for examination.
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8.0

Taked After the instrument is calibrated for angle
beam examination, position the angle beam
search unit to obtain the maximum response
from the %T hole. Move the unji- toward the
hole until the response from the 4T hole
reaches 507 of DAC, as the DAC was constructed
on the examination procedure. This can be
accomplished by either constructing a 50%

DAC curve or by increasing gain by 6dB, and
reducing the signal amplitude to the DAC
level. Record the distance from the beam
point to the hole location.
T+8.3 Repeat 7.2.2, moving the unit away from the hole.
7.2.4 Repeat 7.2.2 and 7.2.3 on the %T and 3/4T holes.

Recording, Evaluation and Reports

8.1

8.2

8.3

Screen height linearity and amplitude control linearity
shall be reported on the form illustrated in Figure 2.
Screen height linearity shall be acceptable if the recorded
echoes are 50% of the larger amplitude within 257 of full
screen height over at least 80% of full range (0 to 100%
FSH).

Amplitude control linearity must be within the limits

specified below:

Indication Set at dB Control Indication Limits,
% of Full Screen Change % of Full Screen
807% -6dB 32 - 487%
80% -12dB 16 - 24%
40% +6dB 64 ~ 967
20% +12dB 64 - 96%
Note:

(1) Minus denotes decrease in amplitude; plus denotes
increase
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8.4 Beam exit point shall be marked on the search unit.
8.5 Beam angle shall be within 22° of nominal, and shall be

reported on the examination report.

8.6 Beam spread shall be reported on the examination report.
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ULTRASONIC INSTRUMENT QUALIFICATION TC MEET SECTION V AND XI OF THE ASME CODE

Amplitude Linearity Verification

Ist Sigral Amplitude 1002 90X BO0Z 70% 60%Z S0% 40% 30%  20%

2nd Signal Amplitude

2nd Signal Allowable Ampl. 45-55% 50-40 45-35 40-30 35-25 30-20 25-15 20-10 15-5

Control Settings: Damping Reject Rep. Rate

Amplitude Control Linearity Verification

Original Signal
Signal DB Coatrol Signal Amplitude
Ampliiude Change Amplitude Limits
80X FSH -6DB 32 - 48
80z FsH -12DB 16 - 24
40Z FSH +6D8 64 - 96
20% FSH +1208 64 - 96

Note: Minus denotes decrease in amplitude; plus denotes increuse.

Control Settings: Damping __ Reject - Rep. Rate
Instrument: Mfgr. » Model S/N
Transducer: S/N Size ___ Freq. Type

Reference Calibration Standard: S/N/

Screen Height Linearity: Acceptable Not Acceptable
Amplitude Control Linearity: Acceptable Not Acceptable
Remarks:

Inspector(s) Date

Report Reviewed By Date

Figure 2

RPN — . R——
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FIG 3

Beam Angle and Exit Point Determination
Using IIW Block, Type I
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1.0 Scope
1.1 This procedure is applicable to, and describes, the

requirements for manual ultrasonic examination of full
penetration circumferential and longitudinal ferritic butt
welds and adjacent base metal ian piping having a nominal
wall thickness of 0.2 inches to 6.0 inches, and ferritic
vessels with a wall thickness of 2.0 inches and less, that
are formed by extrusions, castings, forgings, or rolled
plate. Material to be examined includes similar metal
welds in carbon or low alloy steels. This procedure is
written in compliance with tie ASME Code, Section XI,

Appendix III.

2.0 References
y o 1977 edition of ASME Boiler and Pressure Vessel Code,

Section XI, with addenda through suamer, 1978.

% The Virginia Corporation Written Practice for the Qualification
and Certification of NDE Personnel, NDE 4.1, Rev. 3, dated
3/6/81.

253 The Virginia Corporation procedure ISI 1.2, Preservice
Inspection Documentation (latest revision).

2.4 The Virginia Corporation procedure ISI 2.1, Ultrasonic
Equipment Calibration Confirmation (latest revision).

2.9 The Preservice Inspection Program Plan.

2.6 The Virginia Corporation Procedure VC-QA-103, Generation and
Control of Procedures for Waterford No. 3 Preservice Inspection

(latest revision).

3.0 Personnel Qualifications
s P | Personnel performing examinations to this procedure shall
be qualified and certified to at least Level II in accordance
with the document referenced in paragraph 2.2. Level I and/or
Level I trainees (Level I-Ltd) may be employed as assistants.

Level I and/or Level I trainees (Level I-Ltd) shall not inde-
pendently evaluate or accept the results of an ultrasonic examination.
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4.1

4.2

4.4

4.5

- |

4.0 General Requirements

The area to be examined and contacted by the search unit
shall be checked to ensure that it is free of dirt, loose
scale, machining or grinding particles, weld splatter,

or other loose foreign matter that would impair the free
movement of the search unit or affect the examination.

If such conditions are detected, they will be rectified
prior to conducting the examination.

The identity and location of welds to be examined shall

be as specified in paragraph 2.5.

The examinations conducted in accordance with this procedure
shall be done from the 0.D. surface using contact methods.
Calibration shall be performed frcm the side of the
calibration block which corresponds to the 0.D. surface

of the component. The calibration/examination surface
shall be noted on the report.

Examinations shall consist of nominal 45 degree angle beam
shear wave techniques applied in two directions parallel
and two directions perpendicular to the weld axis, except
where restricted by part geometry or access. A zero degree
longitudinal beam shall be applied to all areas through

which the angle beams must pass.

5.0 Equirment and Material Requirements

Ultrasonic flaw detection instruments shall be of the A-
scan pulse echo type equipped with a stepped gain control
calibrated in units of 2 dB or less, and shall be qualified
to the requirements of reference 2.4 prior to use at the
Waterford 3 site. Qualifications may be valid for a period

not to exceed three months.
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3.2 Search units shall be selected in accordance with figure

1. Transducers used shall be certified by the manufacturer

as to serial number, size, and central frequency. Search

units shall be capable of providing the applicable

calibrations as required in paragraph 6.0

o B Cables connecting the flaw detector to the search unit

shall be the coaxial type. Standard lengths of 6 ft. or

12 ft. shall be used for preservice examinations.

5.4 A couplant medium, such as Sonotrace 40, manufactured

by Echo Laboratories, Inc., or equivalent, shall

be anplied to the test surface. Couplant materials

shall be analyzed for halogen content according to ASTM

D-808 and the residual halogens shall not exceed 1% by

weight. Couplant materials shall also be analyzed for

sulfur content according to ASTM D-129 and the residual
sulfur shall not exceed 17 by weight. All areas shall

be dry wiped to remove excess couplant following examination.

5.3 Calibration Blocks

5.3.1 The basic calibration blocks shall be made from

material of the same nominal diameter and nominal
wall thickness or pipe schedule as the pipe to
be examined.

9.5.2 The finish on the surfaces of the calibration
blocks shall be representative of the surface
finishes of the piping.

5:5:3 Design of the calibration blocks and reflectors
shall be essentially as depicted in Figures 2
through 5. Additional reflectors may be installed
provided they do not interfere with establishing

the primary reference.
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6.0

5.6 Wedges used to produce shear wave for angle beam examination
shall be within :2° of the manufacturer's designated angle

as required by reference 2.4.

Calibration

6.1 Prior to conducting examinations, the complete system to
be utilized shall be calibrated on the applicable calibration
block. The system shall include the ultrasonic unit (and
battery pack, if applicable), cable or cables, search unit,
couplant, and 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 system, including the operator, will
require at least a verification of the calibration, which

shall be documented.

5:1.1 The search unit shall be selected in accordance
with Figure 1.
6.1.2 The calibration block shall be identified and

selected from reference 2.5.

6.1.3 The temperature difference between the examination
surface and basic calibration block surface shall
not exceed 25° F.

6.1.4 The maximum calibration indications shall be
obtained with the sound beam oriented essentially
perpendicular to the axis of the calibration
reflector. The center line of the search unit
shall be at least 3/4 in. (19 mm) from the nearest
side of the block or pipe. (Rotation of the
beam into a corner formed by the reflector and
the side of the block may produce a higher amplitude
signal at a longer beam path; this beam path

shall not be used for calibration.)




The Yirginia Corporation

of Richmond Date. 3/1/83 _Page.s_of_26

Proc. No. IS1 2.2 Rev.___1

6.2

6.1.5

Straight
6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

Calibration shall be performed from the surface of the
calibration block which corresponds to the component
surface to be exarined.

Beam Calibration for Weld Metal and HAZ

Position the search unit for the maximum response from
the 4T hole. Using the sweep delay control, adjust

the sweep position so that the leading edge of the
response from the %T hole is positioned at 2.0 on the
graticule.

Position the search unit for the maximum response from
the 3/4T hole. Using the sweep range control, adjust
the sweep position so that the leading edge of the
response from the 3/4T hole is positioned at 6.0 on

the graticule.

Repeat steps 6.2.1 and 6.2.2 until no further adjustment
is necessary.

Note: Other sweep positions may be used when necessary
to obtain a broader sweep range for piping systems with
varying thickness.

Position the search unit for the maximum response from
the hole giving the highest signal amplitude. Adjust
the sensitivity control to 80% of full screen height
(FSH). Mark the peak of the indication on the screen.
Position the search urit for the maximum response from

the remaining hole(s). Without changing the sensitivity

control, mark the peak of the indication(s) on the screen.

Connect the screen marks and extrapolate through the
thickness (4T on each end) to provide a smcoth DAC
curve. This shall be the primary reference level.

The use of delay line transducers and/or dual transducers

for evaluation of indications in the near zone is p:rmitted

if applied in accordance with the requirements of paragraph

6.1.
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6.3 Angle Beam Calibration for ) Node Examination
6.3.1 The response from the %T and 3/4T side-drilled

holes shall be used to establish the slope and

the shape of the DAC curve in the following

manner:

6.3.1.1

6:3.1.2

6.3.1.3

6.3.1.4

6.3.1.5

Position the search unit for the

maximum response from the %T hole.

Using the sweep delay control, adjust

the sweep position so that the leading
edge of the response from the %T

hole is positioned at 2.0 on the
graticule.

Position the search unit for the

maximum response from the 3/4T hole.
Using the sweep range control, adjust

the sweep position so that the leading
edge of the response from the 3/4T

hole is positioned at 6.0 on the
graticule.

Repeat steps 6.3.1.1 and 6.3.1.2

until no further adjustment is

necessary.

Position the search unit for the maximum
response from the hole giving the highest
signal amplitude. Adjust the sensitivity
control to 80% of full screen height (FSH).
Mark the peak of the indication on the
screen.

Position the search unit for the maximum
response from the remaining hole(s).
Without changing the sensitivity control,
mark the peak of the indication(s) on

the screen.

-
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6.3.1.6 Connect the screen marks and extrapolate
through the thickness (%T on each
end) to provide a smooth DAC curve. This
shall be the primary reference level.

6.3.1.7 The sensitivity shall then be established
from the I.D. surface notch by setting
the signal response amplitude from the
I.D. notch at the level of the DAC

curve.
6.4 Angle Beam Calibration for Full Node Examination
6.4.1 The response from the 1.D. and 0.D. notches shall

be used to establish the slope, shape, and

sensitivity of the DAC curve in the following

manner:

6.4.1.1 Position the search unit for the
maximum response from the I.D. notch.
Using the sweep delay control, adjust
the sweep position so that the leading
edge of the response from the I1.D.
notch is positioned at 4.0 on the
graticule.

6.4.1.2 Position the search unit for the
maximum response from the 0.D. notch.
Using the sweep range control, adjust
the sweep position so that the leading
edge of the response from the 0.D.
notch is positioned at 8.0 on the
graticule.

6.4.1.3 Repeat steps 6.4.1.1 and 6.4.1.2
until no further adjustment is
necessary.

6.4.1.4 Position the search unit for the
maximum response from the I.D. notch.

Adjust the sensitivity control to
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80% of FSH. Mark the peak of the
indication on the screen.
6.4.1.5 Position the search unit for the
maximum response from the 0.D. notch.
Without changing the sensitivity
control, mark the peak of the
indication on the screen.
6.4.1.6 Connect th; screen marks and extrapolate
the DAC at either end for a distance
of %¥T. This shall be the primary
reference level.
6.5 Angle Beam Calibration for 1% Node Examination
6.5.1 The responée from the I1.D. and 0.D. notches shall
be used to establish the slope, shape, and sensitivity
of the DAC curve in the following manner:
5.5.1.1 Position the search unit for the
maximum response from the I1.D. notch.
Using the sweep delay control, adjust
the sweep position so that the leading
edge of the response from the I1.D.
notch is positioned at 3.0 on the
graticule.
6.5.1.2 Position the search unit for the
maximum response from the 0.D. notch.
Using the sweep range control, adjust
the sweep position so that the leading
edge of the response from the 0.D.
notch is positioned at 6.0 on the
graticule.
Dideded Repeat steps 6.5.1.1 and 6.5.1.2

until no further adjustment is necessary.
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$:32.1.4 Position the search unit for the maximum

response from the I.D. notch (1) node).

Check that the leading edge is at

approximately 9.0 on the graticule.

T Position the search unit for the maximum

response from the I.D. notch (1/2 node).

Adjust the sensitivity control to 80%

FSH.

Mark the peak of the indication

on the screen.

$.5.1:6 Position the search unit for the

maximum response from the 0.D. notch

(1 node). Without changing the

sensitivity control, mark the peak of

the .indication on the screen.

0Dl Position the search unit for the

maximum response from the I.D. notch

(1’5 node). Without changing the

sensitivity contrel, mark the peak

of the indication on the screen,

6.5.1.8 Connect the screen marks and extrapolate

the DAC at either end for a distance
of 1/2T. This shall be the primary

reference level.

6.6 When using the straight beam or angle beam techniques,

variables such as weld preparation, weld crown width,

or physical interference may be encountered. These

‘variables may be eliminated by one or more of the

following:
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6.7

6.6.1 Reducing the dimension of the wedge edge-to-
beam entry point.

6.6.2 Reducing search unit size

6.6.3 Increasing beam angle

6.6.4 Increasing the metal path by at least an additional
% node.

6.6.5 Additional surface preparation

Calibration Verification

6.7.] A system calibration check, which is the

verification of the instrument sensitivity and
sweep range calibration, shall be performed at
the beginning of each day of examinations and
at the end of each examination category, or every
four hours, whichever is less, and with any change
in examination personnel.
$.7:2 A decrease in sensitivity of 20% or 2 dB shall
require recalibration and re-examination of all
items examined sin e the previous acceptable
calibration check. All data taken since the
last calibration check shxll be marked void.
6.7.3 An increase in sensitivity ot 20% or 2 dB shall
require recalibration, re~esxamination, and data
correction of all indications reported since
the previous acceptable calibration or check.
6.7.4 If any point on the DAC curve has moved on the
sweep line more than 10% of the sweep division
reading, correct the sweep range calibration
and note the correction in the examination record.
If recordable reflectors are noted on the
data sheets, those data sheets shall be voided,
a new calibration shall be recorded, and the

voided examination areas shall be re-examined.
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7.0 Examination
7.1 Straight Bear Examination for Base Metal

$akad Prior to performing angle beam examinations,
the base material through which the angle beam
will pass (reference Figures 6 and 7) shall be
completely scanned with a straight beam search
unit to det.ct laminar reflectors which might
affect the interpretation of the results of the
angle beam examination.

7.1,

»nN

The sensitivity of the instrument shall be adjusted
at a location free or indications so that the
initial back reflection from the far side of
the plate will be 80 percent of full screen height.
p o Areas containing laminar indications that may
affect angle beam examinations shall be noted.
All areas giving indications equal to or greater
than the remaining back reflection stall be recorded
on the data sheet. Also, record all areas where
one or more discontinuities produce a continuous
loss of back reflection accompanied by continuous
indication~ in the same plane.
y 3 B ° Alternatively, the base metal examination may
be conducted concurrently and at the same calibration
as described in paragraph 6.2, provided that
the scan sensitivity (2 x reference) is at least
as sensitive as that required in paragraph 7.1.2.
7.2 Straight Beam Examination for Weld Metal and HAZ
y 1 T | 1f the angle beam examination is restricted to
a full node or 1% node examination from one side
of the weld, a calibrated straight beam examination
shall be performed, providing the weld crown
is flat enough to make satisfactory transducer

contact.
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7.

3

7e8+2 The area to be examined shall be the weld metal
and the adjacent base material on the restricted
side of the weld to the extent allowed by the
geometric configuration (see Figure 6). Scans
shall overlap at least ten percent.

o Calibration shall be as indicated in paragraph
6.2

Angle Beam - Reflectors Parallel to the Weld

7:3.1 The primary scan for reflectors parallel to the
weld shall be % node from both sides of the weld.

7:3.2 Full node or 1% node shall only be used when
it is impogsible to examine the required material
with a ) node examination from both sides of
the weld.

Fodn3 The area of interest shall be the weld and HAZ,
and the required amount of base metal on each
side of the weld (reference Figures 6 and 7).

T dak The scan pattern shall start at one edge of the
area to be examined with the ultrasonic search
unit transmitting an angle beam perpendicular
to the weld axis. The search unit shall be moved
towards and away from the weld such that the
calibrated beam passes through the whole area
of the weld and base metal to be examined.
Concurrent with this scan, the search unit shall
be swiveled 15° right and 15° left and progressively

indexed along the length of the weld such that
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the whole scan pattern follows a "saw-tooth"
pattern. The "pit:h" of the "saw-tooth" shall
be such that on each pass the ultrasonic beam
covers at least 10 percent of the area covered
by the previous adjacent pass. The weld and
required amount of adjacent base metal is to
be fully examined by this procedure. The examination
shall be .accomplished from both sides o  the weld.
For welds where scanning access is not available from
both sides, the L.P.& L. P.S.I. coordinator will
be notified.

7.3.5 Calibration for % node, full node, or 1l!)s node
examination shall be accomplished according to
paragraph 6.3, 6.4, or 6.5.

7.4 Angle Beam - Reflectors Transverse to the Weld

7.4.1 The angle beam eramination for reflectors
transverse to the weld (examination directions
7 and 8) shall be performed on the weld crown
and adjacent base material as necessary to examine
the weld root by % node in two directions along
the weld. When the weld crown configuration
prohibits a ) node examination, a full node
examination shall be performed with the search
unit adjacent to the weld crown, and highlighted
in the data report.

7.4, The search unit shall be placed on one edge

(%]

of the inspection area directing the angle
beam into the material parallel to the

weld axis. From this position the search unit
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shall be moved parallel to the weld and indexed
toward the opposite side of the weld such that
the next scan will cover at least 10 percent
of the area covered by the previous adjacent
scan. Parallel scans shall be repeated in this
manner until the opposite side of the weld and
base metal is reached and examined. Alternately,
the search unit may be swiveled 15° right and 15°
left and progressively indexed along the length
of the weld such that the whole scan pattern
follows a "saw-tooth" pattern. The "pitch" of
the "saw-tooth" shall be such that on each pass
the ultrasonic beam covers at least 10 percent
of the area covered by the previous adjacent
pass.
7.4.3 The weld and the required amount of adjacent
base metal is to be fully examined by one of
the techniques described in paragraph 7.4.2.
7.4.4 Calibration for % node, full node, or 1% node
examination shall be accomplished according to

paragraph 6.3, 6.4, or 6.5.
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8.0

7.5

7.6

7.7
7.8

Extent of Examination

7:5:1 The volume subject to examination and extent
of scan length shall be in accordance with Figures
6 and 7.

Tadud Butt welded branch connection welds shall be
examined by scanning both transverse and parallel
to the weld according to paragraph 7.3 and 7.4.
The examination volumes are shown in Figure 9.

£33 Longitudinal welds adjacent to circumferential
welds shall be examined by scanning both transverse
and parallel to the weld according to paragraphs
7.3 and 7.4.

Examinations utilizing more than one DAC curve shall be

examined once at the higher sensitivity, and evaluated

at the applicable sensitivity.

Rate of search unit movement shall not exceed 6" per second.

Scanning sensitivity shall be at least twice (+6 dB) the

calibration or reference sensitivity.

Evaluation and Recording of Indications

8.1

All indications 20% of the primary reference DAC or greater
shall be investigated to determine the shape, identity,
location, and type of indication. Ac”itionally, all

indications, regardless of amplitude, which the examiner

judges to be potentially indicative of a crack or lack

of fusion shall be investigated to determine the shape,

identity, location, and type of indication

§.1.1 Any indication categorized as a flaw shall be
recorded and reported in accordance with the

requirements of reference 2.3.
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8§.1.2 Any indication resulting from the metallurgical
structure within the material shall be considered
when assessing the effectiveness of the examination.
Restrictions or variations to the examination
due to the metallurgical structure shall be
reported.

8:1.3 Geometric indications that are equal to or greater
than 50% of the primary reference DAC shall be
acknowledged by recording their length and
location.

8.2 Any indication which is equal to or greater than 50%

of the primary reference DAC shall be evaluated to the

extent necessary to determine the size, shape, identity,

and location of the reflector. Indications shall be

reported in accordance with the requirements of reference

2.3,

8.3 Welds that did not receive a complete examination according
tc piragraph 7.0 shall have the partial examination noted

on the data sheet as follows:

8.3.1 The extent of the examination performed shall
be noted.
8.3.2 I1f the volur .cric examination was performed from

one side of the weld only, it shall be noted
and an entry made indicating what steps were
taken to ensure that the required area on the
far side of the weld was examined.

8:3:3 The reason(s) that a specific examination was
impractical shall be noted. For example, support
or component restricts access, fitting prevents
adequate ultrasonic coupling on one side, component
to component weld prevents ultrasonic examination,

etc.
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8.4 Investigation and reporting of indications shall be performed
at the reference sensitivity. Other frequencies, sizes,
or beam angles may be used as an aid in evaluating or

interpreting examination results.

9.0 Documentation of Examination
9.1 All data relative to the examinations and reportable i‘dications
shall be reported in accordance with reference 2.3, and

on forms similar to those shown in Figures 10, 11, and

12.
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Figure

.

TRANSDUCER AND SEARCH UNIT SELECTION

Angle Beam Examination*

Nominal Transducer
Material Maximum Nominal Nominal
Thickness Size Frequency Angle
:250" to .400" 1/4" dia. or 1/4" x 1/4" 2.25 MHZ 45°
.400" to 1.000" 1/2" dia. or 1/2" x 1/2" 2.25 MHZ 45°
1.000" to 1.200" 3/4" dia. or 3/4" x 3/4" 2.25 MHZ 45°
1.200" and greater 1" dia. or 1" x 1" 2.25 MHZ 45°
Straight Beam Examination¥*
Nominal Pipe Transducer

Maximum Size

Nominal Frequency

' Diameter

less than 12" dia.

1/2" dia. or 1/2" x 1/2%

2.25 MHZ

12" dia. and greater

1" dia.

or i i

2.25 MHZ

* Note: Other transducers may be used where weld geometry or metallurgical
characteristics impede effective use of the

above listed angles,
frequencies, or sizes.




l

®

1

Rev
Page_ 12 of 26 _

o
™
™
wl 2
I'l
I =
o
=
: 3
e
a o
e

The Yirginia Corporat
of Richmond

7 2an3d14
WJATug @ar3eadsnyll,,
(ssa77 pue 71 22]S 2d}4 [eujwoN 104) O0|g uojIvaqiied

T ]t
| ] ". 22
! B H
I —— S R=== $
| | 2
| | h
S e el el R A
||
_ | |
| |
| |
| |
| |
| = B
2 | AN :T 1
| 3
. | 1 .gv
| |
| | %2
- N
' | +
mm | [ 1 %2
i | ;
il L__ +

8




Rev._.
Page.20 of _2°

2

9
3/1/83

roc.No. 12!

P
Date.

3

ia Corporati

in

’

of Richmond

The Yirg

|

£ 2and1y4
JAluo 2agieaasnyll,,
(u%2 03 %1 @27S adyg (eujwoy 104)
}o01d uofFIRIqETED

"

'-———-——- -
g ———

s o o—

e - —————y
P - ——————
[}

pt~

wV¥. A3iA




-
Proc.No._15L 2-2 Rev._.

Date.___3/1/83 PageLofL‘

The VYirginia Corporation
of Richmond

VIEW "A"

-

"

N

-

b i
—&

NI

T S
tf

e

.
|
|
|
|
|
|
1
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Calibration Block

(For Nominal Pipe Size 36" and Above)
"Illustrative Only"
Figure 4
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CALIBRATION BLOCK REFLECTOR SIZE
Figure 5
N O
— 4
l l 10'25 000 je————(d ) notch depth
" (see table)
8
-0

TYPICAL 4 PLACES ON EACH
CALIBRATION BLOCK

NOTCH DEPTH FOR ULTRASONIC CALIBRATION BLOCKS

NOMINAL PIPE WALL NOTCH DEPTH (d)
THICKNESS (T) INCHES MATERIALS INCHE S

LESS THAN 0.312 FERRITIC o.otr *9.003in

=0.010 in.

i +10 %

0.312 TO 6.0 FERRITIC 0.104T—0.0097 7 0 5

- o

HOLE DIAMETERS FOR ULTRASONIC CALIBRATION BLOCKS
MATERIAL THICKNESS

(T) INCHES HOLE DIAMETER

(INCHES)
" 3"
UP TO 1" INCLUSIVE 32
" " l“
OVER | THRU 2 B
3!T
OVER 2"  THRU 4"

OVER 4" THRU 6"

s &l
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H Angle Beam Scan Length ; -
TR M |
\

’I
-
a
~
b

Area Subject to Examination
€ >

Angle beam scan length as shown above, shall be as follows:

Material Minimum Scan
Thickness Length 45°
.200 to .400 1.2%"
.400 to 1.000 3.00"
1.000 to 1.200 4.00"
1.200 to 1.500 5.00"
1.500 and Greater 14 B %

Full Node Examination

Figure 6
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k Angle Beam Scan - Typical Each Side

Area Subject to Examination
e re ub j

For angle beam scan length as shown above,

of the weld fusion line.

Material Minimum Scan
Thickness Length 45°
.200" to .400" 1.00"
.400" to 1.000" 3.25"

1.000" to 1.200" T
1.200" to 1.500" 3:.2%"
1.500" and Greater 1.2 % 27

add the following from each side

Half Node Examination

Figure 7

>
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The beam path shall be increased by at least one-half vee if dimension

"A" is greater than:

~n

5

93 T for = 43° to 45°
.6

1 for = 58° to 600
T for = 68° to 70°

Weld Coverage
Figure 8
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Butt Welded Branch Connections
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Uitrasonic Examination Report - Continuation Sheet
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This procedure is applicable to, and describes, the requirements
for manual ultasonic examination of full penetration circum-
ferential and longitudinal butt welds in Class 1 and Class 2 clad
ferritic vessels with wall thicknesses greater than 2 inches and
in primary coolant piping. This procedure is written in
compliance with the ASME Code, Section XI, and ASME Code,

Section V, Article 4.

References

% |

1977 edition of ASME Boiler and Pressur- Vessel Code,

Section XI, with addenda through summer, 1978.

The Virginia Corporation Written Practice for the Qualification
and Certification of NDE Personnel, NDE 4.1, Rev. 3, dated 3/6/81.
The Virginia Corporation procedure ISI 1.2, Preservice
Inspection D.ocumentation (latest revision).

The Virginia Corporation procedure ISI 2.1, Ultrasonic
Calibration Confirmation (latest revision).

The Preservice Inspection Program Plan.

1977 Edition of ASME Boiler and Pressure Vessel Code, Section V,
with addenda through summer, 1978.

The Virginia Corporation Procedure VC-QA-103, Generation and
Control of Procedures for Waterford No. 3 Preservice Inspection

{latest revision).

Personnel Qualifications

. 19 |

Personnel performing examinations to this procedure shall be
qualified and certified to at least Level II in accordance
with the document referenced in paragraph 2.2. Level 1 and/or
Level I trainees (Level 1-Ltd) may be employed as assiscants.
Level 1 and/or Level 1 trainees (Level I-Ltd) shall not
independently evaluate or accept the results of an ultrasonic

examination.
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4.0

5‘0

General Requirements

4.1

4.2

4‘3

4.4

4.5

The area to be examined and contacted by the search unit shall

be checked to ensure that it is free of dirt, loose scale,
machining or grinding particles, weld splatter, or other foreign
matter that would impair the free movement of the search unit or
affect the examination. If such conditions are detected, they will
be rectified prior to conducting the examination.

The identity and location of welds to be examined shall be as
specified in reference 2.5.

The examinations conducted in accordance with this procedure shall
be done from the 0.D. surface unless specified by the Ebasco PSI
construction coordinator that 1.D. examinations be performed.

All examinations shall be performed using the contact method.
Calibration shall be performed from the side of the calibration

block which corresponds to the examination surface of the component.

The calibration/examination surface shall be noted on the report.
Examinations shall consist of nominal 45° and 60° angle beam
shear wave techniques applied in two directions parallel and two
directions perpendicular to the weld axis, except where restricted
by part geometry or access. A 0° longitudinal beam shall be
applied to all areas through which the angle beams must pass.
Other angles may be used provided the measured difference between

the angles is at least 10 degrees.

Equipment and Material Requirements

3.1

Ultrasonic flaw detection instruments shall be of the A-scan

pulse echo type, equipped with a stepped gain control calibrated

in units of 2 dB or less, and shall be qualified to the
requirements of reference 2.4 prior to use at the Waterford 3 site.

Calibration may be valid for a period not to exceed three months.
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5.2

5.3

5.4

3¢9

Search units shall be selected in accordance with figure
1. Transducers used shall be certified by the manufacturer
as to serial number, size, and central frequency. Search
units shall be capable of providing the applicable
calibrations as required in paragraph 6.0.
Cables connecting the flaw detector to the search unit
shall be the coaxial type. Standard lengths of 6 ft. or
12 ft. shall be used for preservice examinations.
A couplant medium, such as Sonotrace 40,
manufactured by Echo Laboratories, Inc., or equivalent,
shall be applied to the test surface. Couplant materials
shall be analyzed for halogen content according to ASTM
D-808 and the residual halogens shall not exceed 1% by
weight. Couplant matérials shall also be analyzed for
sulfur content according to ASTM D-129 and the residual
sulfur shall not exceed 1% by weight. All areas shall
be dry wiped to remove excess couplant following examination.
Calibration Blocks
. . 7% | Design of the calibration blocks and reflectors
shall be essentially as depicted in Figure 2,
and shall comply with the requirements of
reference 2.6. Exceptions shall be noted in
the final report,
3+3:2 Where possible, the material from which the
block is fabricated shall be from one of the
following:
(a) nozzle drop out from the component
(b) a component prolongation
(c) material of the same material specification,
product form, and heat treatment as the

materials being joined.

1
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3.3.3 The finish on the surfaces of the block
shall be representative of the surface
finishes of the component.

5.5.4 Additional reflectors may be installed;
these reflectors shall not interfere
with establishing the primary reference.

3.5.5 Figure 2 shows calibration block configuration
with hole size and location. Each weld
on the component or piping system shall be
represented by a calibration block having
a thickness which meets the requirements
of Figuie 2. The calibration block
thickness must be within one inch (plus
or minus) of the component or piping weld
thickness. Where the calibration block
thickness, plus or minus one inch, spans
two of the weld thickness ranges shown
in Figure 2, the block's use shall be
acceptable in the range of plus or minus
one inch of the block's thickness. For
example, a four-inch calibration block
shall be acceptable for weld thicknesses
of three inches to five inches. The
holes shall be in accordance with the
thickness of the block. Where two or
more base metal thicknesses are involved,
the calibration block thickness is
determ!/ .ed from the average thickness of

the weld,
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3.3.6 The basic calibration block shall be curved
for welds in materials with diameters 20 in.
(508 mm) and less. A single curved basic
calibration block may be used to calibrate
the examination on surfaces in the range
of curvature from 0.9 to 1.5 times the
basic calibration block diameter.

5.3.7 For examination of welds in materials
where the diameter is greater than 20 in.
(508 mm), a block of essentially the same
curvature, or, alternately, a flat basic

calibration block, shall be used.

6.0 Calibration
6.1 Instrument calibration for screen height linearity,
amplitude control linearity, and beam spread
measurement shall be performed prior to use at
the Waterford 3 plant site and ever_  three months
thereafter in accordance with reference 2.4.
6.2 Straight Beam Calibration for Weld Metal and HAZ
6.2.1 The search unit shall be selected
in accordance with Figure 1.
6.2.2 The calibration block shall be
identified and selected from
reference 2.5,
®:2:.3 The temperature between the
| examination surface and basic
calibratieon block surface shall

not exceed 25o F.
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6.2.4 Calibration Verification

6.2.4.1

6.2.4.2

6.2.4.3

6.2.4.4

A calibration check, which is the
verification of the instrument

sensitivity and sweep range calibration,
shall be performed at the beginning and end
of each shift of examinations and at the end
°f each examination category, or every

four hours, whichever is less, and with

any change in examination personnel.

A decrease in sensitivity of 20% or 2dB

, shall require recalibration and re-

examination of all items examined since
the previous acceptable calibration or
check.

An increase in sensitivity of 20% or 2dB
shall require recalibration, re-examination,
and data correction of all indications
reported since the previous acceptable
calibration or check.

If aay point on the DAC curve has moved
on the sweep line more than 10% of the
sweep division reading, correct the sweep
range calibration and nocte the correction
in the examination record. If recordable
reflectors are noted on the data sheets,
those data sheets shall be voided, a new
calibration shall be recorded, and the
voided examination areas shall be re-

examined.

The instrument sweep range and a distance amplitude

curve (DAC) shall be established utilizing the response

from the applicable basic calibration holes in

accordance with paragraphs 6.4 and 6.5.

o o ML N
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6.3 Straight Beam Calibration for Base Metal
6.3:1 The sensitivity of the instrument shall be adjusted
at a location free of indications so that the first
back reflection from the far side of the plate will
be 80 percent of full screen neight (FSH). The

sensitivity as adjusted above shall be continuously
monitored during the examinatinn. The base

metal straight beam examination may be
conducted concurrently and at the same
sensitivity as the straight beam examination
described in paragraph 6.4.2.

6.4 Straight Beam Calibration for Weld Metal and HAZ
6.4.1 Sweep Range Calibration
6.4.1.1 Position the search unit on the calibration
block and obtain the maximum response from
the 1/4T side drilled hole. Adjust the ‘

left edge of this indication to line 2 on

the screen with the delay control.

6.4.1.2 Position the search unit for the maximum
response from the 3/4T hole. Adjust the
left edge of this indication to line 6 on
the screen with the range control.

6.4.1.3 Repeat delay and range control adjustments
until the 1/4T and 3/4T hole reflections
start at sweep lines 2 and 6.

6.4.2 Distance Amplitude Correction

6.4.2.1 Position the search unit for maximum
response from the hole which gives the
highest amplitude.

6.4.2.2 Adjust the sensitivity control to provide

an 80% of full screen indication from that

hole. Mark the peak of the indication on
the screen with a grease pencil or other .

suitable marker.
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6.4.2.3 Position the search unit for maximum
response from each of the remaining
calibration holes.

6.4.2.4 Mark the peaks of these indications on
the screen.

6.4.2.5 Connect the screen marks and extend
through the thickness to provide the
distance amplitude curve for the side
drilled holes. This is the primary

reference level.

6.5 Angle Beam Calibration
6.5.1 Sweep Range Calibration
0:3.1.1 , Position the search unit fo: the maximum

response from the 1/4T side drilled hole.
Adjust the left edge o. this indication
to line 2 on the screen with the delay
control.

6.5.1.2 Position the search unit for the maximum
response from the 3/4T hole. Adjust the
left edge of this indication to line 6
on the screen with the range control.

9:5.1.3 Repeat delay and range control adjustments
until the 1/4T and 3/4T hole reflections
start at sweep lines 2 and 6 respectively.

6.5.1.4 Position the search unit for maximum
response from the square notch on the
opposite surface. The indication will

appear near sweep line 8,

6.5.1.5 Two divisions on the sweep equals 1/4T.
6.5.2 Distance-Amplitude Correction
$:5.2.1 Calibration from the clad sice

(a) Position the search unit for maximum
response from "he hole which gives

the highest amplitude.
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6.5.2.1, continued

(b) Adjnst the sensitivity control to
provide an 80% FSH response from the
hole. Mark the peak of the indication
on the screen.

(c) Position the search unit for maximum
response from each of the remaining
holes.

(d) Mark the peak of these indications on
the screen.

(e) Position ihe search unit for maximum
amplitude from the 3/4T hole indication

| after the beam has bounced from the
opposite surface. The indication should
appear near sweep line 10. Mark the .
peak on the screen for the 5/4T position,

(f) Connect the screen marks for the side
drilled holes to provide the distance
amplitude curve. This is the primary
reference level.

8.5.2.2 Calibration from the unclad side

(a) From the clad side of the block,
determine the d3 change in amplitude
between the 3/4T and 5/4T positions.

(b) From the unclad side, perform
calibrations as ncted in 6.5.2.1 (a)
through (d).

(c) To determine the amplitude for the
5/4T hole, position the search unit

for maximum amplitude from the 3/4T

hole. Decrease the signal amplitude

by the number of dB determined in (a).
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Examination

(¢) continued
Mark the height of this signal amplitude
at sweep line 10 (5/47T).
Connect the screen marks to provide
the distance-amplitude curve. This
is the primary reference level. This
will permit evaluation of indications

down to the clad surface (near sweep

line 8).

7ed Straight Beam Examination for Base Metal

Toded Prior to performing angle beam examinations, the

base material through which the angle beam will

pass (reference Fig. 3) shall be completely scanned

with a straight beam search unit to detect reflectors

which might affect the interpretation of the results

of the angle beam examination.

Calibration shall be as indicated in paragraph 6.3.

Scans shall overlap at least ten percent.

Alternatively, the base metal examination may be

conducted concurrently and at the same calibration

»8 described in paragraph 6.4, provided that the

scan sensitivity (2 x reference) is at least as

sensitive as that required in paragraph 6.3,

Straight Beam Examination for Weld Metal and HAZ

2 9
/ <

ol The examination for planar reflectors shall be

performed on the entire volume of weld and

adjacent base material in accordance with

Figure 3.

Calibration shall be as indicated in paragraph 6.4.
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$+2:3 Penetration shall be verified by obtaining a
reflection from an opposite surface of the
material being examined when the two surfaces
are parallel.

7.2.4 Scans shall overlap at least ten percent.

Fod oS Alternatively, the weld metal and HAZ examination
may include the examination detailed in paragraph
7.1, provided that the scan sensitivity (2 x
reference) is ut least as sernsitive as that
required by paragraph 7.1.2.

73 Angle Beam Examination for Reflectors Parallel to the Weld

7.3.1 The primary scan for reflectors parallel to
the weld shall be 1/2 node from both sides
of the weld.

e 2 If it is impossible to examine the required
material with a 1/2 node examination from both
sides of the weld, the reasons for the partial

h examinatior shall be documented in accordance
with paragraph 9.4.

7:3.3 The area of interest shail be the weld and HAZ,
and the required amount of base metal on each

side of the weld (reference Figure 3).

T.3.4 Calibration shall be as indicated in paragraph
6.5.
 £% 1% The scan pattern shall start at one edge of the area to

be examined with the ultrasonic search unit transmitting
an angle beam perpendicular to th~ weld axis. The
search unit shall be moved towards and away from the
weld such that the calibrated beam passes through the

whole area of the weld and base metzl to be examined.

Concurrent with this scan, the search unit shall be
swiveled 15° right and 15° left and progressively
- indexed along the length of the weld such that the

whole scan pattern follows a "saw-tooth" pattern.

o — — .  —— . —— - — -
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7.4

§:3.3, continﬁed

The "pitch" of the "saw-tooth" shall be such that

on each pass the ultrasonic beam covers at least

10 percent of the area covered by the previous
adjacent pass. The weld and required amount of
adjacent base metal is to be fully examined by this
procedure. When practical, the examination shall be
accomplished from both sides of the weld except where

restricted by part geometry or access.

Angle Beam Examination for Reflectors Transverse to the Weld

7.4.1

7.4.2

7.4.3

7.4.4
7.4.5

The angle beam examination for reflectors transverse
to the weld shall be performed on the weld crown and

adjacent base material as necessary to examine
the weld root by 1/2 node in two directions along
the weld.

If it is impossible to examine the required material
with a 1/2 node examination from both sides of the
wéld, the reasons for the partial examination shali
be documented in accordance with paragraph 9.4, and
reported to the L.P.& L. P.S.I. coordinator.

The area of interest shall be the weld and HAZ, and the
required amount of base metal on each side of the weld
(reference Figure 3).

Calibration shall be as indicated in paragraph 6.5.
The search unit shall be nlaced at %T on wne edge

of the inspection area directing the angle beam into
the material parallel to the weld axis. From

this position the search unit shall be moved

parallel to the weld and indexed toward the opposite
side of the weld such that the next scan wili cover

at least 10 percent of the area covered by the
previous adjacent scan. Parallel scans shall be
repeated in this manner until the oppasite side of

the weld and base metal is reached and examined. The
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7.4.5, continued
search unit shall be swiveled 15° right and 15° left and
progressively indexed along the length of the weld
such that the whole scan pattern follows a "saw-tooth"
pattern. The "pitch" of the "saw-tooth" shall be such
that on each pass the uitrasonic beam ¢ overs at least
10 percent of the area covered by the rrevious adjacent
pass. The weld and required amount cf adjacent base
metal is to be fully examined by this procedure, except
where restricted by part geometry or access.

7.5 Scanning shall be performed at a gain setting of at least 2 times
the veference level (6 dB increase in amplitude). Recording of
indicacions shall be carried out with the gain control set at
the reference level.

7.6 Rate of search unit movement shall not exceed 6in./sec. .
(153 ma/sec.).

8.0 Evaluation and Recording of Straight Beam Examination for Laminar Reflectors

8.1 All areas giving indications equal to or greater than the back
reflection shall be recorded.

8.2 All areas where one or more discontinuities produce a continuous
total loss of back reflection accompanied by continuous indications

in the same plane shall be recorded.

8.3 The following data shall be recorded for laminar reflectors:
8.3.1 Sweep reading of laminar reflectors from the surface.
8.3.2 Position from the reference marking.
8.3.3 Location parallel to the reference marking for each

search unit position, giving the recordable extent
of the indication as the laminar area is scanned on

parallel scan paths.
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9'0

8.4

Where laminar reflectors interfere with the scanning of examination
volumes for planar reflectors, the angle beam examination technique
shall be modified to examine the maximum feasible volume, within
the specified examination volume, and the description of the

volume excluded by the lamination shall be noted on the data sheet.

Evaluation and Recording of Straight Beam and Angle Beam Indications in
the Weld and Heat Affected Zoume

9.1

All iadications 20% of t*-  rimary reference DAC or greater shall be

investigated to deteruine the shape, identity, location, and

type of indication. Additionally, all indications, regardless

of amplitude, which the examiner judges to be potentially

indicative of a crack or lack of fusion shall be investigated to

determine the shape, identity, location, and type of indication.

9.1.1 Any indication categorized as a flaw shall be recorded
and reported in accordance with the requirements of
reference 2.3.

9:1.2 Any indication resulting from the metallurgical structure
within the material shall be considered when assessing
the effectiveness of the examination. Restrictions or
variations to the examination due to the metallurgical
structure shall be reported. Additional search unit

angles may be used during evaluation as an aid in

interpretation.

9.1.3 Clad interface and back wall reflections need not be
recorded.

9.1.4 Geometric indications that are equal to or greater than

50% of the primary reference DAC shall be acknowledged
by recording their length and location.




The Yirginia Corporation

of Richmond

Proc. No. IS1 2.3 Rev.

Date.__3/1/83 Page 15 _of 19 _

9.2

9.3

Any indication which is equal to, or greater than, 50% of

the primary reference DAC shall be evaluated to the extent

necessary to determine the size, shape, identity, and location

of the reflector.

Indications shall be recorded in accordance

with paragraph 9.3 and reported in accordance with the requirements

of reference 2.3.

Data required when indications are equal to, or greater than,
50% of DAC:

9.3.1

9.3.2

9.3.3

All search unit position and location dimensions shall

be recorded to the nearest tenth of an inch.

Maximum percent of DAC. sweep reading of indicationm,

search unit position, location along the length of the

weld, and beam direction.

Through-Wall Dimensions:

9.3.3.1

9.3.3.2

For reflectors 50 to 100% DAC, the

minimum and maximum sweep readings and their
position and location along the length of
the reflector for 50% DAC when approaching
and moving away from the reflector's maximum
signal direction.

For reflectors exceeding 100% DAC,

minimum and maximum sweep readings and their
position and location along the length of
the reflector for 50% of the maximum
amplitude when approaching and moving away

from the reflector's maximum signal direction.
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9.3.4 Length Dimension
9.3.4,1 The length of the reflector shall be
obtained by recording the position and
location along the length of weld as
determined by 50% of DAC for each end of
the reflector,
9.4 Welds that did not receive a complete examination according
to paragraph 7.0 shall have the partial examination noted
7 on the data sheet as follows:
9.4.1 The extent of the examination performed shall be noted.
9.4.2 If the volumetric examination was performed from one
side of the weld only, it shall be noted and an entry
made indicating what steps were taken to ensure that

the required ares on the far side of the weld was

examined.
‘ 9.4.3 The reason(s) that a specific examination was impractical
shall be noted. For example, support or component
restricts access, fitting prevents adequate ultrasonic
coupling on one side, component to component weld
prevents ultrasonic examination, etc.

9.5 Investigation and reporting of indications shall be performed

at the reference sensitivity,

7 10.0 Documentation of Examination
10.1 All data relative to the examination and reportable indications
shall be reported in accordance with reference 2.3, and on

forms similar to those shown in Figures 4, 5, and 6.

-~ e W ——— L — - v - ——
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Figure 1
TRANSDUCER AND SEARCH UNIT SELECTION
Ancle Beam Examination*
Nominal Transducer
Material Maximum Nominal Nominal
Thickness Size Frequency Angles
.250" to .400" 1/4" dia. or 1/4" x 1/4" 2.25 MHZ 45° | 60°
.400" to 1,000" 1/2" dia. or 1/2" x 1/2" 2.25 MHZ 45° | 60°
1.000" to 1.200" 3/4" dia. or 3/4" x 3/4" 2.25 MHZ 45° 60°
1.200" and greater |1-1/8" dia. or 1" x 1" 2.25 MHZ 45° | 60°
Straight Beam Examination*
Nominal Pipe Transducer

12" dia. and greater 1-1/8"

Diameter Maximum Size Nominal Frequency
less than 12" dia. 1/2" dia. or 1/2" x 1/2" 2.25 MHZ
ain. or 1" % 1" 2.25 MHZ

*Note: Other transducers may be used where weld geometry or metallurgical
characteristics impede effective use of the above listed angles,

frequencies, or sizes.
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2in.long 1/8 to 1/4 in. Dis. Flat End
Mill Notches 2% 7™ Deep

Trrough Clad Thickness
/f 2% T Ceep inio the Base Metal

3in* ” v s
‘ /,/ ‘} ““““ 1’ e 7><—
TIA 14
T ’ s

’ i > 1
e 41 &7 Pl 2/ feia:
g T [ b ol
Drilled and Reamed
1172 in. min. —gel  bgt- | Holes3in Deep’ e
TI4* e 1.3/8 T* e J
L are
Basic Calibration Hole
Weld Thickness (t) Block Thickness (T) Diameter **%*
Over 2 in. thru 4 in. 3 in. or ¢t 3/16 in.
Over 4 in. thru 6 in. S in. or ¢t 1/4 in.
Over 6 in. thru 8 in. 7 in. or t 3/16 in.
Over 8 in. thru 10 in. 9 in. or t 3/8 in.
Over 10 in. thru 12 in. 11 in. or t 7/16 in.
Over 12 in. thru 14 in. 13 in. or t 1/2 in.
Over 14 in. ** k%
* Minimum dimensions.
k% For each increase in thickness of 2 in. or fraction thereof,
the hole diameter shall increase 1/16 in.
kkk The tolerances for hole diameters shall be * 1/32 in.

The tolerances on notch depth shall be +10 and -20%.

The tolerance on hole location through the thickness shall be * 1/8.
The perpendicular tolerance on notch reflecting surface shall

be * 2 degrees.

"1LLUSTRATIVE ONLY"
typical Calibration Block
Figure 2
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Extent of Metal Straoight Beam Examination

o3 >
Length of Angle Beam scon.  Typicol of >
each side. See table below.
Area subject to
- . -
examingtion
T/2
) T
’ Material
e ~ = Thickness

l

For angle beam scan length, add the following from each side of the
weld fusion line.

Material

Thickness 45° 60°
2.%” g B 1 . N b
g 4.5 6.75
35" 5.25 8.0
4" 6.0 9.0
4.5" 6.75 10.0
™ 15 11.0
75y 8.25 2.5
6" 9.0 23
6.5" 9.75 14.5
7" and Greater T+ T/? 1.73T + T/2

Straight beam scan length shall be in accordance with the 60° angle
beam scan length.

Extent of Examinaticn

Figure 3
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il Ultrasonic Examination Report
Customer Plant Unit Loopfzona|llo75nving No.
The
‘1~ |Virginia Corp. rocedure Exam Surface Examiner/Level ate
'8.. P VCR Supervisor r
Ccmponent /Piping System Pipe Size |weld Ttype Cal. Block ¥ |Couplant:
TYES_—._‘_‘.&“.“.Q-—f
Continuatior Sheet Attached 0° 45° 60° Inmun?nr .
__..:==—.(Y¢” =—N° MEgr. Model
Field Changes: S/N
Yes No ot Filter
I1f Yes, Numder Damp
‘ C brrg_gon 0° 2 & 5 Scan 7 & Scan Erea.. Yidea
Sound Entry Sound Encry | Calibration Checks
Calibration ! ) = - o°
Reflector Signal Signal Point To: | signal Point To: 0 43 6
Location Amp. |Sweep Amp. |Sweep |Scribe| 502 Amp. | Sw ScribISOZ In Out | In Out | In | Out |
Line | DAC Line | DAC
A\ ' ﬁ Ej
\ [N
Ref. dB %
10 DAC 10{ DAC 10' DAC |Additional Comments/Sketch
8} 8 8t
1
61 6} 6}
4t 4t A
2' 2- 2»-
0 Py ¥ 1 RS e T
2 4 6 8 10 2 4 6 8 10 2 4 6 8 10 |
Form UT-101 2/82




78/1 .

“ivi

"'h

P\

PrLBKE RS B

o
~\\ .

S
MUIAD!
syiewady | TensTA n PI®M 1R33N SUOFIEeIFW]] uoflIdadsu] 0 8 % ( < Z
SI|N69y UOJIEUTWEXY | aseq . UOJ3091F( UEdS
UOF3IFpPuUO) Adejang
§ ul3ieg ¥ adL1 :3juerdnoly yoo1g *Te)| 2441 PI°M az3s @2dy4 wa3s4g Buydyg/Iusuodwo)
puousndiy jo
a1eQ 1081A32dng ¥oA [2a97/19ujwexg | adejang wex 21npad01g| .ecu ﬂ_
*oN Sujmeag/os] | auoz /dooT] ITun Jueld Jaw038n) (

_ jo ebod 199YS UOIONULUOY ~ JJ0deY UOHDUIWDXT JUOSOMIN |  ,.nsyy L




Virginia Corp.

of Richmond

Itrasonic Examination Repori

“
ustomer " Plant

Indication !ecord

Unit

Loop / Zone

Procedure

lExaminer/Level

VCR Supervisor

Date

Component/Piping System

150 Drawing No.

Cal. Standard No./Thickness

Indication Minimum Depth

Maximum Depth Base Metal Base Metal
Length S.U. Sweep S.U. Sweep |Beam | Beam | Thickness | Weld | Thickness
From To Pos. |Readin Pos. |Reading|Angle | Dir. 2 Side Thick. Sﬁ“i Reurkg
e o T ———ew
e
<\
=3
(
\
R LA
(o2 1 N\\ AL
RN ARV

IWamie

S e



The

(804) 266-8741

. of Richmond
-

Virginia Corp.

P. O. Box 9474
5809 Lakeside Ave.
Richmond, Virginia 23228

Procedure Title:

ULTRASONIC EXAMINATION OF STUDS AND BOLTS

EBASCO SERVICES
{NCORPORATED

—

Procedure No.:

=

e
ASSURARCE
ISI 2.4 ENGINEERING

Plant Site:

e DoCumenT Y

Customer:

NOTE:

Louisiana Power and Light

Approved for Use

E‘(/“ Witheut C

] Revigwed With Commznts as Noted:

Waterford No. 3 Incorvarate Commants and
Resudmil. Proceed with order,

D Rejecteg: Revise

PTG —

Review of this document, with or with.
oul comments, is for general  conformane.
Ebasco Services, Inc. - Agent mO v assicare e catom ony
and In me way retieves the maouiacturer

delivery of 2l materiats. +. ament,

seivices and  documentatior i strict
“?‘M 3 Missnao—— sccordance with the  Purchase Ordar.

‘ L Virginia Corporation:

Approved for Use
Customer:

...................

.........................

B oot
- -

0 Date: _&LLQLEZ____ Rev.

Prepared by: _M“_"am Prepared by:

Reviewed by: 1&"‘-—-‘ D Munaon LAZT | Reviewed by:

Reviewed byw Reviewed by:
Customer:

Rev. _]

Prepared by: .Q&u—%ab._ Prepared by:

Revieved by; Jherso €& Wumaon LiYr | Revieved by:

Date: 3/1/83 Rev.

Date:

Reviewed by
Customet:(

: M Reviewed by:

A WAY Customer:

< [18/53

-ﬁ\l\\é;

Rev. i

Date: Rev.

Prepared by:

|
Date:

‘ Prepared by:

Reviewved by:

Reviewed by:

Reviewed by:

Reviewed by:

Customer:

Customer:




The Yirginia Corporation

Proc.No. _1SI1 2.4 Rev.__1

of Richmond Date._3/1/83 _ Page.l _of_2
1.0 Scope
1.1 This procedure is applicable to, and describes, the requirements
for manual ultrasonic examination of studs and bolts. This
procedure complies with ASME Code, Section XI.
2.0 References
2.1 1977 Edition of ASME Boiler and Pressure Vessel Ccde, Section
X1, with addenda thru summer, 1978.
2.2 1977 Edition of ASME Boiler and Pressure Vessel Code, Section
V, with addenda thru summer, 1978.
2:3 The Virginia Corporation Written Practice for the Qualification
and Certification of NDE Personnel, NDE 4.1, Rev. 3 dated 3/6/81.
2.4 The Virginia Corporation procedure ISI 1.2, Preservice Inspection
Documentation (latest revision).
2.5 The Virginia Corporation procedure ISI 2.1, Ultrasonic Equipment
Calibration Confirmaticn (latest revision).
2.6 The Preservice Inspection Program Plan.
27 The Virginia Corporation Procedure VC-QA-103, Generation and
Control of Procedures for Waterford No. 3 Preservice
Inspection (latest revision).
3.0 Personnel Qualifications

3.1

Personnel performing examinations to this procedure shall

be qualified and certified to at least Level II in accordance
with the document referenced in paragraph 2.3. Level I
and/or Level I trainees (Level I-Ltd) may be employed as
assistants. Level I and/or Level I trainees (Level I-Ltd)
shall not independeatly evaluate or accept the results

of an ultrasonic examination.
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4.0

5.0

General Requirements

4.1 Surfaces from which the examination is to be conducted shall
be checked to ensure that they are free of all foreign matter,
pits, nicks, or dents, etc., that would adversely affect
or limit the examination. If such conditions are detected,
they will be rectified prior to conducting the examination..

4.2 The identity and location of studs and bolts to be examined
shall be as specified in the Preservice Inspection Plan.

4.3 The scanning rate shall not exceed 6 in./sec.

Equipment and Material Requirements

5.1 Ultrasonic flaw detection instruments shall be of the A-
scan pulse echo type equipped with a stepped gain control
calibrated in units of 2 dB or less, and shall be qualified
to the requirements of ISI 2.5 prior to use at the Waterford
3 site. Qualifications may be valid for a period not to
exceed three wonths.

Sk Cables connecting the flaw detector to the search unit
shall be the coaxial type. Standard lengths of 6 ft. or
12 ft. shall be used for preservice examinations.

. A couplant medium, such as Sonotrace 40, manufactured by
Echo Laboratories, Inc., or equivalent, shall be applied
to the test surface. Couplant materials shall be
analyzed for halogen content according to ASTM D-808
and the residual halogens shall not exceed 1% by weight.
Couplant materials shall also be analyzed for sulfur
content according to ASTM D-129 and the residual
sulfur shall not exceed 1% by weight. All areas shall
be dry wiped to remove excess couplant following

examination.
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5.4 The transducer element shall not exceed 3/4" diameter and
shall have a nominal frequency of 2.25 MHZ. Transducers
used shall be certified by the manufacturer as to serial
number, size, and central frequency. Plastic shoes may
be used to improve ultrasonic coupling to the test part.
Transducers shall be capable of providing the applicable
calibrations as required in paragraph 6.0.

- B Calibration Blocks
Dol Calibration for studs and bolts shall be estab-

lished on a test bar of the same nominal composi-
tion and diameter as the stud or bolt to be
examined. The design is to be essentially as

depicted in Figure 2.

6.0 Calibration

6.1 Prior to conducting examinations, the complete system to ‘
be utilized shall be calibrated on the applicable cali-
bration block. The system shall include the ultrasonic
unit (and battery pack, if applicable), cable or cables,
search unit, couplant, and any other apparatus, instru-
ment or circuit emploved between the instrument and the
calibration block surface. Once calibration has been
established, any change to any part of the system, includ-
ing the operator, will require at least a verification of
the calibration which shall be documented.

6.1.1 The transducer shall be selected according to
paragraph 5.4,

6.1.2 The calibration block shall be identified and
selected from reference 2.6 for the particular item
to be examined. Calibration shall be established
by using a calibration block similar to the one
illustrated in Figure 2. The calibration block
shall be a minimum of 4 the length of the stud ‘

or bolt to be examined.
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6.1.3

The temperature difference between the examination
surface and basic calibration block surface shall
not exceed 25° F.

Sweep range calibration

6.2.1

Distance amplitude correction

6.3.1
6.3.2

Position the transducer on the calibration block
to obtain a clear reflection from notch "A" of
Figure 2.

Using notch "A" reflector, adjust the delay and
range controls so thac the notch reflector is at
sweep position 1.2,

Positio~ the first back reflection at sweep posi-
tion 6.6 on the screen with the delay control.
Repeat delay and range control adjustments until
the reflectors start at their respective posi-
tions. The sweep is now set for 100%Z coverage

of the calibration block length.

Position the transducer over notch "A". [

Adjust the sensitivity control to provide an 80%

full screen height (FSH) indication from notch !

"A". Mark the peak of the indication on the
screen with a grease pencil or other suitable
marker. This will correspond to DAC point "A"

on the data sheet.

Position the transducer over notch position "B"

of Figure 2.

Without changing the sensitivity control, mark the
veak of this indication on the screen. This will
correspond to DAC point "B" on the data sheet.
Connect the screen marks and extrapolate point

"A" through the end of the calibration block to

provide a smooth DAC curve. Record the reference |/

dB on the data sheet for DAC point "A". This is

the primary reference level for the first half
of the stud length.
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6.3.6

Calibration verification

6.4.1

With the transducer over notch "B", adjust the
s2nsitivity to bring the notch reflection to 80%
FSH. This shall be DAC position "C" on the data
sheet. -
Position the transducer over notch "C" of Figure 2.
Peak the reflector for maximum screen height with-
out changing the sensitivity level from DAC point
"C". Mark this amplitude on the screen as DAC
point "D".

Connect DAC points "C" and "D" and extrapolate
through the back reflection producing a smooth

DAC curve. Record the sensitivity on the data
sheet f.r DAC point "C". This is the primary
reference level for the second half of the stud

length.

A calibration check, which is the verification of
the instrument sensitivity and sweep range cali-
bration, shall be performed at the beginning of
each day of examinations and at the end of each
examination category, or every four hours, which-
ever is less, and with any change in examination
personnel.

A decrease in sensitivity of 20Z or 2 dB shall re-
quire recalibration and re-examination of all items
examined since the previous acceptable calibration
or check.

An increase in sensitivity of 207 or 2dB shall re-
quire recalibration, re-examination, and data
correction of all indications reported since the
previous acceptable calibration or check.

If any point on the DAC curve has moved on the sweep

line mnore than 107 of the sweep division reading,
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7.0

8.0

Examination

¥ el

7.2

7.3

Evaluation and recording of indications

8.1

correct the sweep range calibration and note the
correction in the examination record. If the
recordable reflectors are noted on the data sheets,
those data sheets shall be voided, a new calibra-
tion shall be recorded, and the voided examina-

tion areas shall be re-examined.

tuds and bolts shall be examined from both ends when pos-
sible. If installed, studs or bolts may be examined from
one end providing one end is inaccessable and the geometry
and surface condition of the exposed end is conducive to a
meaningful examination. If an examination cannot be per-

formed or only partially performed, the reason(s) shall be

noted on the data sheet.

Scanning shall he accomplished in concentric circular pat-
terns or along the radius lines with at least a 10 percent
scan overlap, such that the entire end surface is scanned.
A short saw-tooth scan pattern may be used to improve
discrimination of reflections from threaded areas.
Refleéctions from threaded areas shall be carefully observed
to detect and investigate possible indications emanating
from these sections.

Scanning sensitivity shall be twice (+6 dB) the calibra-

tion sensitivity.

All non-geometric indications irom threaded areas shall be
evaluated and reported. All other indications exceeding
20 percent of the DAC shall be investigated to determine
maximum response, location, and probable cause.
Indications that are 507 of DAC or more shazll be evaluated

and recorded on the ultrasonic indication report to the
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extent that shape, orientation, location, and possible
ideatity of the indication producing area can be assessed.
The extremities of the discontinuity shall be defined as
the points where the signal amplitude drops to 50% of thé
calibrated DAC line or 50% of the peak signal, whichever
is less.

Indications judged to be caused by beam redirection and/or
wave mode conversion shall be verified by use of another
transducer ¢ ze and/or frequency that has been calibrated
in accordance with 6.1 through 6.4.5 and noted on the re-
port. Signals resulting from the thread surfaces or other
designed geometry need not be reported.

In the event that reportable indications are detected on
items that are not permanently identified with a unique
designation, the item shall be securely tagged or posi-

tively identified.

Documentation of examination

9.1

All data relative to the examination and reportable indi-
cations shall be reported in accordance with reference 2.4

and on forms similar to those shown in Figures 3 and 4.
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1.0

2.0

W
o

4.0

Scope
'1.1 This procedure is applicable to, and describes, the requirerents
for manual ultrasonic thickness measurement of weld material
and adjacent base metal in piping systems by the pulse-
echo method. This procedure is written in compliance with
the ASME Code, Section V, Article 5, and is applicable
to the edition and sddenda in paragraph 2.0,
Refererces
2.1 Section V, Article 5, ASME Boiler and Pressure Vessel Code,
1977 edition with addenda through summer, 1978
2.2 The Virginia Corporation Written Procedure for the Qualification
and Certification of NDE Persornel, NDE 4.1, Rev. 3, dated
3/6/81.
2.3 The Virginia Corporation Procedure ISI-1.2, Preservice
Inspectiou Documentation (latest revision).
2.4 The Virginia Corporation Procedure ISI 2.1, Ultrasonic
Equipment Calibration Confirmation (latest .revision).
2.9 The Virginia Corporation Procedure VC-QA-103, Generation and Control

of Procedures for Wat:rford No. 3 Preservice Inspection (latest

revision).

Personnel Qualifications

3.1

General
4.1

Personnel performing examinations to this procedure shall be
qualified and certified tc at least Level II in accordance with
reference 2.2. Level I and/or Level I trainees (Level I-Ltd) may
be employed as assistants. Level I and/or Level I trainees
(Level I-Ltd) shall not independently evaluate or accept the

results of an ultrasonic examination.

Requirements

The area to be examined and contacted by the search unit

shall be checked to ensure that it is free of dirt, loose scale,
wachining or grinding particles, weld splatter, or other loose
foreign matter that would impair the free movement of the search

unit or 2ffect the examination.
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5.0

4.2

If such conditions are detected, they will be rectified
prior to conducting the examination.
The identity and location of welds to be measured for thickness

shall be as directed by the Ebasco PSI construction coordinator.

Equipment and Material Requirements

5.1

5.2

5.3

5.4

Ultrasonic flaw detection instruments shall be of the A-

scan pulse echo type equipped with a stepped gain'control

calibrated in units of 2 dB or less, and shall be qualified

to the requiremerts of reference 2.4 prior to use at the

Waterfo 4 3 site. Calibration confirmation may be valid

for a period not to exceed three months.

Search Uuits

5.2.1 Search units shall be certified by the manufacturer
as to essential properties, including serial
number, size and center frequency.

5.2.2 Search units shall be either single element or
dual element.

$ibad Search unit sizes shall range from %" diameter

. to 1" diameter and frequency of 1 MHZ to 5 MHZ.

Cables connecting the flaw detector to the search unit

shall be the coaxial type. Standard lengths of 6 ft. or

12 ft. shall be used.

A couplant medium, such as Sonotrace 40, manufactured

by Echo Laboratories, Inc., or equivalent, shall be

applied to the test surface. Couplant materials

shall be analyzed for halogen content according to ASTM

D-808 and the residual halogens shall not exceed 1% by

weight. Couplant materials shall also be analyzed for

sulfur content according to ASTM D-129 and the residual

sulfur shall not exceed 1% by w2ight. All areas shzll

be dry wiped ton remove excess couplant following examination.
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Calibration Blocks

. N Calibration blocks, where possi>le, shall be
the same material and product form as the material
to be measured.
Alternately, srep wedg or IIW blocks may
be used.
The finishes on the surface of the calibration
block(s) shall be representative of the surface

finishes of the piping to be measured.

Calibration
6.1 Prior to conducting examinations, the complete system to

be utilized shall be calibrated on the applicable calibration
block. The system shall include the ultrasonic unit {and
battery pack, if applicable), cable or cables, search unit,
couplant, and 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 system, including the operator, will
require at least a verification of the calibration.
Calibration When More Than One Material Thickness is Used
(Preferred Method)
6.2.1 When more than one material thickness is used

for calibration the thickness of the material

to be examined shall be between the thickness

of the thin and thick sections of the calibration

material.

Seleci appropriate instrument, transducer and

couplant for the required examination.

Select appropriate frequency and range control

settings.
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0.2.4 Place the transducer on the thinner section of
calibration material and, by using the sweep
delay, adjust the sweep position so that the
first back reflection signal is at the appropriate
graticule for the desired screen range.

6.2.5 Place the transducer on the thicker section of
calibration material and, by using the sweep
range controcl, adjust the sweep position so that
the first back reflection =ignal is at the appropriate
graticule for the desired screen range.

6.2.6 Continue steps 6.2.4 and 6.2.5 until no further
adjustment is necessary.

Calibration When Only One Material Thickness is Used for

Calibration (Alternate Method)

6.3.1 Select appropriate instrument, transducer, and

couplant for the required examinationm.

6.3.2 Select the appropriate frequency and range control
settings.
6:3.3 Place the transducer on the calibration material

and, by using the sweep delay, adjust the sweep
so that the first back reflection signal is at
the appropriate graticule for the desired screen
range.

6.3.4 With t1e transducer on the same material, adjust
the sweep range control so that the second back
reflection is at the appropriate graticule.

9:3.9 Continue steps 6.3.3 and 6.3.4 until no further

adjustment is necessary.
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7.0

6.4

Calibration Verification
6.4.1 A calibration check, which is the verification

of sweep range calibration, shall be performed

at the beginning of each set of thickness
measurements covered by the same calibration
block(s), and with any change in examination

personnel.
6.4.2 1f any point iIn the sweep range calibration is

off more than 2% of full screen, a new calibration
shall be recorded, and all readings taken since

the last successful calibration or recalibration shall
be re-done. All data sheets completed since the

last valid calibration shall be voided.

Examination

7.1

7.2

7.3

7.4

Following calibration to paragraph 6.2 or paragraph 6.3,
measuremente shall be taken on the designated weld and/or
adjacent base metal.

Measurements shall be taken, as a minimum, at 12 o'clock,

2 o'clock, 4 o'clock, 6 o'clock, 8 o'clock, and 10 o'clock.
Additional readings shall be taken as designated by the Ebasco
PSI construction coordinator.

Thickness determination is accomplished by placing the
transducer on the point to be measured and obtaining a
back reflection. The gain shall be adjusted so that the
same high frequency node is breaking the baseline as in

the calibration.

Thickness is then read directly off the screen in inches

and shall be read to the nearest 1% of full screen sweep.
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8.0

9.0

Recording of Thickness Readings

8.1 All thickness readings shall be recorded and shall be referenced
to the actual lcocation of the readiug on the report form. Any
thickness readings on other than normal part configuration shall ‘

be recorded with an additional sketch or sketches to identify

locations.

8.2 Measurements shall be read to 1% of full screen (i.e., for a

one inch screen, readings shall be to the nearest .010").

Documentation of Examination
9.1 All data relative to the examination shall be reported in accordance

with reference 2.3 and on forms similar to those shown in figurs

1 and 2.




Figure 1 I8 2.5

| 3 The Ultrasonic Data Sheet
Vif&iﬂil CO'P. for

L e d

Thickness Measurement

Customer Plant Loop/Zone

Cozponent /Piping System Examiner/Level Date

Procedure Iso/Drawing No. |VCR Supervisor Continuation Sheet Attached

Equipment

Instrument Transducer Calibration

Mfgr. Size Cal. Block

Cal. Block
Ra Cal.

Freq. nange Cal

Calibration Checks

Serial No.

Coax. Cable

Cain

Examination Results

Weld |Meas. | Reading| Reading | Reading | Weld Meas. | Reading | Reading [Reading
Nuzber | Point Weld | Scan 2 | Scan 5 JNumb€r _J Point| Weld | Scan 2 Scan 5
LA\ N
PR\ AN
e W
P—\,\jxg?
-\ NS\
B O\ ANV
sl A%
N
Sketch/ldentification
T e R e S R AU A N A

nien
Form UT-105%



Figure 2

Customer

Thickness Measurement
Continuation Page __of

for

i ﬁffrosonic Data Sheet

Component /Piping System

Examiner/Level

Date

Procedure

Iso/Drawing No.

Examination Results

VCR Supervisor

Weld
Number

Meas.
Point

Reading

Weld | Scan 2 |

Reading

Meas.
Point

Reading
¥eld

'_
n

Reading

Sketch/Identification

L.__—-_____._L.U_L....J..ﬂ.u_ou_LJ..L..J_E_

Form UT-105a

2/82



A T R

(804) 266-874)

The
Virginia Corp. P. O. 8ox 9474
/ of Rishmand 5809 Lakeside Ave. -
— Richmond, Virginis 23228

P:occguro Title:

MANUAL ULTRASONIC EXAMINATION OF STEAM GENERATOR
STAY CYLINDER WELDS

EBASCO SERVICES
INCORPCRATED

Qb oy

e

Procedure No.: 1SI 2.6

ARLURARCE

B 1BEDL O ‘J

ot e

Plant Site: Waterford No. 3

E{huﬂd Without Comments
D Reviewsd Wilh Comments a5 Noted:

Incomomte Commanty and
Resubmit: Procesd with order,

D Rejected. Aeyise
and Resutmit

Customer:

Louisiana Power and Light
Ebasco Services, Inc.

NOTE:

Review of this docoment, with or with.
ot comments i (u jereral  confermance
With the asplicat’s specifications vy

- Agent d in o oway mives the manstacturer

jo-
Approved for Use
Virginia Corporation:

B B i

Sriwees  of LN wateral '
w
wwvices  and Aocmseintine i eiviet

wrordante Wit the arebase Order,

Approved for Use

Customer:

Rev. -.-7-“— Date:

Preparcd bY’.l.é::::n..&..Mn&::
Revieved by: Tligneas & WMumaon Lot T

5/26/82

Date: _Z/15/82
h 25 M_.
_&m—_ﬁ_‘ﬂm&m

+
Prepared by:

Rev.

Reviewed by:

Prepared by: }Lﬁ-aa D s nnn
Reviewed by:

Reviewed by
Customer:

Revicwed by; Reviewed by: 24w g FA By llo b
Customer:
Rev. 2 Date: 82 12&2 Rev. 3

Date: 31/1/83
Prepared by: :

Reviewed by: J&;&- [« M‘L’ZI-

'44%4/4“—%
7 \ S 7 -
mk\& }l\l\t;~¢,—‘-

Date:

l“._—

Prepared by:
Revieved by:

Reviewved by:

Customer:

Rev.

. ~\2\\-§-

Prepared by:

Reviewed by:

Reviewed by:

Customer:

vy

p—— o



Th: Yirginia Corporation

Proc.No._1sl 2.5 Pev..

of Richmon» Date: 3/1/83 _Pcge.l_of 24

1.0

2.0

3.0

Scope
p 9% | This procedure is applicable to, and describes, the requirements
. for manual ultrasonic examination of steam generator stay

cylinder welds for Waterford 3. This procedure is written
in compliance with the ASME Code, Section XI, and ASME Code,
Section V, Article 4.

References

.1 1977 edition nf ASME Boiler and Pressure Vessel Code,
Section XI, with addenda through summer, 1978.

2.2 The Virginia Corporation Written Practice for the Qualification
and Certification of NDE Personnel, NDE 4.1, Rev. 3, dated 3/6/81.

2.3 The Virginia Corporation procedure 1SI 1.2, Preservice
Inspection Documentation (latest revision).

2.4 The Virginia Corporation procedure ISI 2.1, Ultrasonic
Calibration Confirmation (latest revision).

4:3 The Waterford Unit 3 Preservice Inspection Program Plan.

2.6 1977 Edition of ASME Boiler and Pressure Vessel Code. ¢ ion V,
with addenda through summer, 1978.

27 The Virginia Corporation Procedure VC-QA-103, Generation and

Control of Procedures for Waterford No. 3 Preservice Inspection

(latest revision).

Personnel Qualifications

3.1

Personnel performing examinations to this procedure shall be
qualified and certified to at least Level II in accordance
with the document referenced in paragraph 2.2. Level I and/or
Level I trainees (Level I-Ltd) may be employed as assistants.
Lever I and/or Level 1 trainees (Level 1-Ltd) shall not
independently evaluate or accept the results of an ultrasonic

examination.
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4.1

4.2

4.3

4.4

4.5

4.6

5.1

'4.0 General Requirements

The area to be examined and contacted by the search unit shall be
checked to ensure that it is free of dirt, loose scale, machining

or grinding particles, weld splatter, or other foreign matter that -
would impair the free movement of the search unit or affect the
examination. If such conditions are detected, they will be rectified
prior to conducting the examination.

The identity of welds to be examined shall be as designated in
reference 2.5.

The location and configuration of welds to be examined shall be

as shown in figures 3, 4, 5, 6, and 7.

The examinations conducted in accorance with this procedure shall

be performed from the I.D. (non-clad) surface using contact methods.
Calibration shall be performed from the side of the calibration

block which corresponds to the I.D. (non-clad) surface of the steam
generator stay cylinder. The calibration/examination suriace shall
be noted on the reports.

Examination shall consist of nominal 45° and 60° angle beam shear
wave tec. “iyues applied in two directions parallel, and two directions
perpendicular to the weld axis except where restricted by part geometry
or access. Where other pairs of angles are used, the measured
difference betweon the angles shall be at least 10 degrees. A 0°
longitudinal beam shall be applied to all areas through which the

angle beams must pass.

5.0 Equipment and Material Requirements

Ultrasonic flaw detection instruments shall be of the A-scan pulse
echo type, equippud with a stepped gain control, calibraced in units

of 2dB or less, and shall be qualified to the requirements of reference
2.4 prior to use at the Waterford 3 site. Calibration may be valid

for a period not to exceed three months.
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3.2

5.3

5.4

-

Search units shall be selected in accordance with figure
1. Transducers used shall be certified by the manufacturer
as to serial number, size, and central frequency. Search
units shall be capable of providing the applicable
calibrations as required in paragraph 6.0,

Cables connecting the flaw detector to the search unit
shall be the coaxial type. Standard lengths of 6 ft. or
12 ft. shall be used for preservice examinations.

A couplant medium, such as Sonotrace 40,

manufactured by Echo Laboratories, Inc., or equivalent,
shall be applied to the test surface. Couplant materials
shall be analyzed for halogen content according to ASTM
D-808 and the residua) halogens shall not exceed 1% b,
weight. Couplant materials shall also be analyzed for
sulfur content according to ASTM D-129 and the residual
sulfur shall not exceed 1% by weight. All areas shall

be dry wiped to remove excess couplant following examination.

Calibration Blocks

3:.3:1 Design of the calibration blocks and reflectors
shall be essentially as depicted ir Figure 2,
and shall comply with the requirements of
reference 2.6. Exceptions shall be noted in
the final report.

3:3.2 Where possible, the wmaterial from which the
block ir fabricated shall be from one of the
following:

(a) nozzle drop out from the component

(b) a component prolongation

(¢) material of the same material specification,
product form, and heat treatment as the

materials being joined.

®
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5.5.3 The finish on the surfaces of the block
shall be representative of the surface
fi- shes of the component.

5.5.4 Additional reflectors may be installed;
these reflectors shall not interfere
with establishing the primary reference.

3.5.3 Figure 2 shows calibration block configuration
with hole size and location. Each weld
on the component or piping system shall be
represented by a calibration block having
a thickness which meets the requirements
of Figure 2. The calibration block
thickness must be within one inch (plus
or minus) of the component thickness.
Where the calibration block thickness,
plus or minus one inch, spans two of the
weld thickness ranges shown in Figure 2,
the block's use shall be acceptable in
the range of plus or minus one inch of
the block's thickness. For example,
a four-inch calibration block shall be
acceptable for weld thicknesses of three
inches to five inches. The holes shall be
in accordance with the thickness of the
block. Where two or more base metal
thicknesses are involved, the calibration
block thickness is determired from the

average thickness of the weld.
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5.5.6 The basic calibration block shall be curved
for welds in materials with diameters 20 in.
(508 mm) and less. A single curved basic
calibration block may be used to calibrate
the examination on surfaces in the range
of curvature from 0.9 to 1.5 times the
basic calibration block diameter.

5.5.7 For examination of welds in materials
where the diameter is greater than 20 in.
(508 mm), a block of essentially the same
curvature, or, alternately, a flat basic

calibration block, shall be used.

6.0 Calibration
6.1 Instrument calibration for screen height linearity,
amplitude control linearity, and beam spread .

measurement shall be performea prior to use at
the Waterford 3 plant site and every three months

thereafter, as a minimum, in accordance with reference 2.4.

6.2 Straigh: Beam Calibration for Weld Metal and HAZ
6.2.1 The search unit shall be selected
in accordance with Figure 1.
6.2.2 The calibration block shall be

idencified and selected from
reference 2.5,

6.2.3 The temperature between the
examination surface and basic
calibration block surface shall

not exceed 25o F.
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6.2.4 Calibration Verification

6.2.4.1 A calibration check, which is the
verification of the instrument
sensitivity and sweep range calibration,
shall be performed at the beginning and end
of each shift of examinations and at the end
of each examinatZon category, or every
four hours, whichever is less, and with
any change in examination personnel.

6.2.4.2 A decrease in sensitivity of 20% or 2dB
shall require reca'ibration and re-
examination of all items examined since
the previous acceptable calibration or
check.

6.2.4.3 An increase in sensitivity of 20% or 2dB
shall require recalibration, re-examination,
and data correction of all indications
repo.ted since the previous acceptable
calibration or check.

6.2.4.4 If any point on the DAC curve has moved
on the sweep line more than 10% of the
sweep division reading, correct the sweep
range calibration and note the correction
in the examination record. 1If recordable
reflectors are noted on the data sheets,
those data sheets shall be voided, a new
calibration shall be recorded, and the
voided examination areas shall be re-
examined.

6.2.5 The instrument sweep range and a distance amplitude
curve (DAC) shall be established utilizing the response
from the applicable basic calibration holes in

accordance with paragraphs 6.4 and v.5.




rnint : Proc.No..__1s1 2.6 3
The Virginia Corporation | "0 Rev

of Vichmond Date: 3/1/83 Page_Z_of 24 __

Straight Beam Calibration for Bare Metal
6

e R The sensitivity of the instrument shall be adjusted
at a location free of indications so that the first
back reflection from the far side of the plate will
be 80 percent of full screem height (FSH). Tbhe sensitivity

as adjusted above shall be continuvusly monitored during
the examination. The base metal straight beam examination
may be conducted concurrently and at the same sensitivity
as the straight beam examination described in paragraph
6.4.2

Straight Beam Calibration for Weld Metal and HAZ

6.4.1 Sweep Range Calibratioun
6.4.1.1 Position the search unit on the calibration

block and obtain the maximum response

he %T side-drilled hole. Adjust the
this indication to line 2
delay control.
the search unit for the maximum respor
3/4T hole. Adjust the left
indication to line 6
range control.

Repeat delay and range cont

until the %T and 3/4

-
I
at sweep lines 2 and ¢
Note: Other sweep positi

'

material with varying

Mark the
the screen with a

marker
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6.4.2.3 Position the search unit for maximum response
from each of the remaining calibration holes.

6.4.2.4 Mark the peaks of these indications on the
screen.

6.4.2.5 Connect the screen marks and extend through
the thickness to provide the distance amplitude
curve for the side-drilled holes. This is
the primary reference level.

6.5 Aagle Beam Calibration
6.5.1 Sweep Range Calibration

6.5.1.1 Positicn the search unit for the maximum response
from the T side-drilled hole. Adjust the
left edge of this indication to line 2 on
the screen with the delay control.

6.5.1.2 Position the search unit for the maximum response
from the 3/4T hole. Adjust the left edge
of this indication to line 6 on the screen
with the range control.

$.3.1.3 Repeat delay a~d range control adjustments
until the %T and 3/4T hole reflections start
at sweep lines 2 and 6 respectively.
Note: Other sweep positions may be used for
material with varying thickness.

6.5.1.4 Position the search unit for maximum response
from the square notch on the opposite surface.
The indication will appear near sweep line
8.

6.5.1.5 Two divisions on the sweep equals %T.
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6.5.2
6.5.2.1
(a)

(b)

(c)

(d)

(e)

(£)

6.5.2.2

(a)

(b)

Distance-Amplitude Correction

Calibration from the clad side

Position the search unit for maximum
response from the hole which gives the
highest amplitude.

Adjust the sensitivity control to provide
an 80% FSH response from the hole. Mark

the peak of the indication on the screen.
Position the search unit for maximum
response from each of the remaining holes.
Mark the peak of these indicaticns on

the screen.

Position the search unit for maximum
amplitude from the 3/4T hole indication
after the beam has bounced from the opposite
surface. The indication should appear
near sweep line 10. Mark the peak on
the screen for the 5/4T position.
Connect the screen marks for the side-
drilled holes to provide the distance
amplitude curve. This is the primary

reference level.

Calibration From the Unclad Side

From the clad side of the block, determine
the dB change in amplitude between the
3/4T and 5/4T positions.

From the unclad side, perform calibrations

as noted in 6.5.2.1 (a) through (d).
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(c) To determine the amplitude for the 5/4T
hole, position the search unit for maximum
amplitude from the 3/4T hole. Decrease
the signal amplitude by the number of
dB determined in (a). Mark the height
of this signal amplitude at sweep line
10 (5/47).

(d) Connect the screen wacks to provide the
distance-aumplitude curve. This is the
primary reference level. This will permit
evaluatior of indications down to the
clad surface (near sweep line 8).

6.5.2.3 Calibration for Unclad Areas (Ref. Fig. 4)

(a) Position the search unit for the maximum
response from the hole giving the highest
signal amplitude. Adjust the sensitivity
control to 80%Z of full screen height 3
(FSH). Mark the peak of the indication
on the screen.

(b) Position the search unit for the maximum
response from the remaining hole(s).

Without changing the sensitivity control,

mark the peak of the indication(s) on

the screen.




The VYirginia Corporation | N0 —Fra—Rev—
of Richmond Date._3/1/83 __Pagell of_24_

6:.5.2.3 (c) Connect the screen marks and extrapolate
through the thickness (%T on each side)
to provide a smooth DAC curve. This
shall be the primary reference level. 3
(d) The sensitivity shall then be establisaed
from the 0.D. surface notch by setting
the signal response amplitude from the

0.D. notch at the lavel of the DAC curve.

7.0 Examination
7.1 Straight Beam Examination of Base Metal
Tedsd Prior to performing angle beam examinations, the base

material through which the angle beam will pass (reference
Figures 4, 5, 6, and 7) shall be completely scanned
with a straight beam search unit to detect reflectors
which might affect the interpretation of the results
of the angle beam examinations.

7.1.2 r_iibration shall be as indicated in paragraph 6.3.

Tsd+3 Scans shall overlap at least ten percent.

Teloh Alternatively, the base metal examination may be conducted
concurrently and at the same calibration as described
in paragraph 6.4, provided that the scan sensitivity
(2 x reference) is at least as sensitive as that required
in paragraph 6.3.

7.2 Straight Beam Examination for Weld Metal and HAZ

1:2:.1 The examination for planar reflectors shall be performed
on the entire volume of weld and adjacent base material
in accordance with Figure 4, 5, 6, and 7.

fs8ed Calibration shall be as indicated in paragraph 6.4.
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T3 Penetration shall be verified by obtaining a
reflection from an opposite surface of the material

being examined when the two surfaces are parallel.

7.2.4 Scans shall overlap at least ten percent.
3 Angle Beam Examination for Reflectors Parallel to the Weld
Tedal The primary scan for reflectors parallel to
the weld shall be ) node from both sides of
the weld.
1:3:2 If it is impossible to examine the required

material with a % node examination from both
sides of the weld, the reasons for the partial
examination shall be documented in accordance
with paragraph 9.4,

7.3.3 The area of interest shall be the weld and HAZ,
and the required amount of base metal on each side
of the weld (reference Figures 4, 5, 6, and 7).

7:3.4 Calibration shall be as indicated in paragraph 6.5.

Tsd:9 The scan pattern shall start at one edge of the area
be examined, with the ultrasonic search unit
transmitting an angle beam perpendicular to the weld
axis. The search unit shall be moved towards and away
from the weld such that the calibrated beam passes
through the whole area of the weld and base metal to
be examined. Concurrent with this scan, the search
unit shall be swiveled 15° right and 15° left, and
progressively indexed along the length of the weld such

that the whole scan pattern follows a '"'saw tcoth" pattern.
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7.3.5, continued

The "pitch" of the "saw-tooth" shall be such that
on each pass the ultrasonic beam covers at least
10 percent of the area covered by the previous
adjacent pass. The weld and required amount of
adjacent base metal is to be fully examined by this
procedure. When practical, the examination shall be
accomplished from both sides of tie weld except where
restricted py part geometry or access.

7.4 Angle Beam Examination f>r Reflectors Transverse to the Weld

7.4.1 The angle beam examination for reflectors transverse
to the weld shall be performed on the weld crown and

adjacent base material as necessary to examine
the required volume of weld and base material by %

node in two directions along the weld.

7.4.2 If it is impossible to examine the required material
with a 1/2 node examination from both sides of the
weld, the reasons for the partial examination shall

be documentad in accordance with paragraph 9.4

7.4.3 The area of interest shall be the weld and HAZ, and the
required amount of base metal or each side of the weld
(reference Figures 4, 5, 6, and 7.

F S W Calibration shall be as indicated in paragraph 6.5.

7.4.5 The search unit shall be placed at T on one edge
of the inspection area directing the angle beam into
the material parallel to the weld axis. From
this position the search unit shall be moved
parallel to the weld and indexed toward the opposite
side of the weld such that the next .can will cover
at least 10 percent of the area covered by the
previous adjacent scan. Parallel scans shall be
repeated in tﬁis manner until the opposite side of

the weld and base metal is reached and examined. The

'ﬁ
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8.0

7.5

7.6

7.4.5. continued
search unit shall be swiveled 15° right and 15° left and
progressively indexed along the length of the weld such
that the whole scan pattern follows a '"saw-tooth' pattern.
The "pitch" of the "saw-tooth" shall be such that on each
pass the ultrasonic beam covers at least 10 percent of
the area covered by the previous adjacent pass. The weld
and required amount of adjacent base metal is to be fully
examined by this procedure, except where restricted by
part geometry or access.

7.4.6 Where the weld axis is not perpendiculsr to the examination
surface, scannirg shall be performed on an overlapping
pattern as detailed in paragraph 7.4.5, until the entire
volume of the weld metal and required bese metal is
examined.

Scanning shall be performed at a gain setting of at least 2 times

the reference level (6dB increase in amplitude). Recording of

indications shall be carried out with the gain control set at the

reference level.

Rate of search unit movement shall not exceed 6in./sec. (153 mm/sec.).

Evaluation and Recording of Straight Beam Examination for Laminar Reflectors

8.1

8.2

Al! areas giving indications equal to or greater than the back
reflection shall be recorded.

All areas where one or more discontinuities produce a continuous
total loss of back reflection accompanied by continuous indications
in the same plane shall be recorded.

The following data shall be recorded for laminar reflectors:

8.3.1 Sweep reading of laminar reflectors from the surface.
8.3.2 Position from the reference marking.
8.3.3 Location parallel to the reference marking for each search

unit position, giving the recordable extent of the indication

as the laminar area is scanned on parallel scan paths.




The VYirginia Corporation

Proc.in 0L 28 _Rew.

of Richmond Date._2/1/%% __ Page.l5of 24

9.0

8.4

Where laminar reflectors interfere with the scanning of examination
volumes for planar reflectors, the angle beam examination technique
shall be modified to examine the maximum feasible volume, within

the specified examination volume, and the description of the volume

excluded by the lamination shall be noted on the data sheet.

Evaluation and Recording of Straight Beam and Angle Beam Indications in
the Weld and Heat Affected Zone

9.1

9.2

All indications 20% of the primary reference DAC or greater shall

be investigated to determine the shape, identity, location, and

type of indication. Additionally, all indications, regardless of

amplitude, which the examiner judges to be potentially indicative

of a crack or lack of fusion shall be investigated to determine

the shape, identity, location, and type of indication.

2:.1.1 Any indication categorized as a flaw shall be recorded
and reported in accordance with the requirements of reference
23

9.1.2 Any indication resulting from the metallurgical structure
within the material shall be considered when assessing
the effectiveness of the examination. Restrictions or
variations to the examination due to the metallurgical
structure shall be reported. Additional search unit

angles may be used during evaluation as an aid in

interpretation.

9.1.3 Clad interface and back wall reflections need not be
recorded.

9.1.4 Geometric indications that are equal to or greater than

50% of the primary reference DAC shall be acknowledged
by recording their length and location.
Any flaw indication which 1s equal to, or greater than, 50% of the
primary reference DAC shall be evaluated to the extent necessary to
determ! 1e the size, shape, identity, and location of the reflector.
Indications shall be recorded in accordance with paragraph 9.3, and

reported in accordance with the requirements of reference 2.3.
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9.3 Data required when indications are equal to, or greater than,
50% of DAC:
9.3:1 All search unit position and location dimensions

shall be recorded to the nearest tenth of an inch.
9.3.2 Maximum percent of DAC, sweep reading of indication,
search unit position, location along the length of
the weld, and beam direction.
9.3.3 Through-Wall Dimension:
9.3.3.1 For reflectors 50 to 100% DAC,
the minimum and maximum sweep
readings and their position and
location along the length of the
reflector for 50% DAC when
approaching and moving away from
the reflector's maximum signal
direction,
9.3.2.2 For reflectors exceeding 100% DAC,
minimum and maximum sweep readings
and their position and location
along the length of the reflector
for 502 of the maximum amplitude
when approaching and moving away
from the reflector's maximum

signal direction.
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9.3.4 Length Dimension
9.3.4.1 The length of the reflector shall be
obtained by recording the position and
location along the length of weld as
determined by 50% of DAC for each end of
the reflector,
9.4 Welds that did not receive a complete examination according
to paragraph 7.0 shall have the partial examination noted
on the data sheet as follows:
9.4.1 The extent of the examination performed shall be noted.
9.4.2 If the volumetric examination was performed from one
side of the weld only, it shall be noted and an entry
made indicating what steps were taken to ensure that
the required area on the far side of the weld was
examined. .
9.4.3 The reason(s) that a specific examination was impra~ntical
shall be noted., For example, support or component
restricts access, fitting prevents adequate ultrasonic
coupling on one side, cumponent to component weld
prevents ultrasonic examination, etc.
9.5 Investigation and reporting of indications shall be performed
at the reference sensitivity.
10.0 Documentation of Examination

10.1 All data relative to the examination and r .t ab.* _1 ica*‘ons

shall be reported in accordance with reference 2.”, and on

forms similar to those shown in Figures 8, 9, and 10.
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Figure 1
TRANSDUCER AND SFARCH UNIT SELECTION
Anple Beam Examination*
Nominal Transducer
Material Maximum Nominal Nominal
Thickness Size Frequency Angles
25" to .40" 1/4" dia. or 1/4" x 1/4" 2.25 MHZ 45° 60°
40" to 1.00" 1/2" dia. or 1/2" x 1/2" 2.25 MHZ 45° 60°
>1.00" to 1.20" 3/4" dia. or 3/4" x 3/4" 2.25 MHZ 45° | 60°
> 1.20" 1-1/8" dia. or 1" x 1" 2.25 MHZ 45° | 60°

Stra{gﬁt Beam Examination*

Nominal Pipe

Transducer

Diameter Maximum Size Nominal Frequency
less than 12" dia. 1/2" dia. or 1/2" x 1/2" 2.25 MHZ
12" dia. and greater 1-1/8" dia. or 1" x 1" 2.25 MHZ

*Note: Other transducers may be used where weld
characteristics impede effective use of t

frequencies, or sizes.

geometry or metallurgical
he above listed angles,
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Basic Calibration

f

Hole

Thickness (t) Block Thickness (T) Diameter *#*%
2 in. thru &4 in. 3 in: o2 ¢ 3/16 in.

4 in. thru 6 in. S in. or ¢ 1/4 in.

6 in. thru 8 in. 7 in. or t 5/16 in.

8 in. thru 10 in. 9 in. or t 3/8 in.
10 in. thru 12 in. 11 in. or t 7/16 in.
12 in. thru 14 in. 13 dn. ot ¢ 1/2 $n.
14 in. ** *k

mum dimensions.

each increase in thickness of 2 in. or
hole diameter shall increase 1/16 in.
tolerzrnces for hole diameters shall be
tolerances on notch depth shall be +10
tolerance on hole location through the

fraction thereof,

t 1/32 in.
and -20%.

thickness shall be ¢ 1/8.

perpendicular tolerance on notch reflecting surface shall

2 degrees.

"ILLUSTRATIVE ONLY"
Typical Calibration Block
Figure 2
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General Layout - Steam Generator Support Cylinder Welds

‘ ‘Figure 3
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1.0 Scope

3.1 This procedure is applicable to, and describes, the requirements
for manual ultrasonic examination of full penetraﬁion circumferential
and longitudinal austenitic butt welds and adiacent base metal in
piping having a nominal wall thickness of 0.2 inches to 6.0 inches,
and vessels with a nominal wall thickness of less than 2.0 inches,
that are formed by extrusions, castings, forgings, or rolled plate.
Materials to be examined include similar metal welds in austenitic
steels. This procedure is written in compliance with ASME Code,
Section XI, Appendix I1II and Supplement 7 of Appendix III.

2.0 References

2:1 1977 edition of ASME Boiler and Pressure Vessel Code, Section XI,
with addenda through summer, 1978.

- The Virginia Corporation Written Practice for the Qualification
and Certification of NDE Personnel, NDE 4.1, Rev, 3, dated 3/6/81,

2.3 The Virginia Corporation Procedure ISI 1.2, Preservice Inspection
Documentation (latest revision).

2.4 The Virginia Corporation Procedure ISI 2.1, Ultrasonic Equipment
Calibration Confirmation (latest revision).
The Preservice Inspection Program Plan.

2.6 The Virginia Corporation Procedure VC-QA-103, Generation and
Control of Procedures for Waterford No. 3 Preservice Inspection

(latest revision).

3.0 Personnel Qualifications
3:3 Personnel performing examinations to this procedure shall
be qualified and certified to at least Level II in accordance
with the document referenced in paragraph 2.2. Level 1 and/or
Level 1 trainees (Level I-Ltd) may be employed as assistants.
Level 1 and/or Level I trainees (Level I-Ltd) shall not
independently evaluate or accept the results of an

ultrasonic examination.
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4.0 General Requirements

4.1 The area to be examined and contacted by .he search unit
shall be checked to ensure that it is free of dirt, loose
scale, machining or grinding particles, weld splatter,
or other foreign matter that would impair the free
movement of the search unit or affect the examination.
I1f such conditions are detected, they will be rectified
prior to conducting the examination.

4.2 The identity and location of welds to be examined shall
be as specified in reference 2.5,

4.3 The examinations conducted in accordance with this procedure

shall be done from the 0.D., surface using contact methods.

o
>

Calibration shall be .performed from the side of the

calibration block which corresponds to the 0.D. surface

of the component. The calibration/examination surface

shall be noted on the report.

4.5 Examinations shall consist of nominal 45 degree angle beam
shear wave techniques applied in two directions parallel

and two directions perpendicular to the weld axis. Other
angles may be used where part geometry, access, or metallurgical
characteristics impede effective use of 45 degree angle beam.

A zero degree longitudinal beam shall be applied to all areas

through which the angle beam must pass.

- ¥ Equipment and Material Requirements
5.1 Ultrasonic flaw detection instruments shall be of the A-scan
pulse echo type equipped with a stepped gain control calibrated
in units of 2 dB or less, and shall be qualified to the
requirements of reference 2.4 prior to use at the Waterfo.d 3
plant site., Qualifications may be valid for a period not to

exceed three months.
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5.2 Search units shall be selected in accordance with figure
1. Transducers used shall be certified by the manufacturer
as to serial number, size, and central frequency. Search
units shall be capable of providing the applicable
calibrations as required in paragraph 6.0

$.3 Cables connecting the flaw detector to the search unit
shall be th~ coaxial type. Standard lengths of 6 ft. or
12 ft. shall be used for preservice examinations.

5.4 A couplant medium, such as Sonotrace 40,
manufactured by Echo Laboratories, Inc., or equivalent,
shall be applied to the test surface. Couplant materials
shall be analyzed for halogen content according to ASTM
D-808 and the residual halogens shall not exceed 1% by
weight. Couplant materials shall also be analvzed for
sulfur content according to ASTM D-129 and the residual
sulfur shall not exceed 1% by weight. All areas shall
be dry wiped to remove excess couplant following examination.

5.5 Calibration Blocks
3:3,1 The basic calibration blocks shall be made from

material of the same nominal diameter and nominal
wall thickness or pipe schedule as the pipe to

be examined.

5.5.2 The finish on the surface of the calibration
blocks shall be representative of the surface
finishes of the piping.

3:3.3 Design of the calibration blocks and reflectors

shall be essentially as depicted in Figures 2
through 5. Additional reflectors may be installed
provided they do not interfere with establishing

the primary reference.
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5.6 Wedges used to produce shear wave for angle beam examination
shall be within £2° of the manufacturer's designated angle
as required by reference 2.4.
6.0 Calibration
6.1 Prior to conducting examinations, the complete system to

be utilized shall be calibrated on the applicable calibration

block. The system shall include :he ultrasonic unit (and

battery pack, if applicable), cable or cables, search unit,
couplant, and 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 system. including the opevator, will
require at least a verification of the calibration, which
shall be documented.

6.1.1 The search unit shall be selected in accordance
with Figure 1.

6.1.2 The calibration block shall be identified and
selected from reference 2.5.

6.1.3 The temperature difference between the examination
surface and basic calibration block surface shall
not exceed 25° F.

6.1.4 The maximum calibration indications shall be
obtained with the sound beam oriented essentially
perpendicular to the axis of the calibration
reflector. The center line of the search unit
shall be at least 3/4 in. (19 mm) from the nearest
side of the block or pipe. (Rotation of the
beam into a corner formed by the reflector and
the side of the block may produce a higher amplitude
signal at a longer beam path; this beam path

shall not be used for calibration.)

- |
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6.1.5

Calib.ation shall be performed from the surface
(clad or unclad) of the calibration block which
corresponds to the component surface to be

examined.

Straight Beam Calibration for Weld Metal and HAZ

6.2.1

Position the search unit for the maximum response
from the 4T kole. Using the sweep delay control,
ad just the sweep position so that the leading edge
of the response from the 2T hole is positioned at
2.0 on the graticule.

Position the search unit for the maximum response
from the 3/4T hole. Using the sweep range control,
ad just the sweep position so that the leading

edge of thé response from the 3/4T hole is
positioned at 6.0 on the graticule.

Repeat steps 6.2.1 and 6.2.2 until no further ad-
Justment is necessary. Note: Other sweep posi-
tions may be used when necessary to obtain a l
broader sweep range for piping systems with vary-
ing thickness.

Position the search unit for the maximum response
from the hole giving the maximum signal amplitude.
Ad just the sensitivity control to B80% of full screen
height (FSH). Mark the peak of the indication on
the screen.

Position the search unit for the maximum response
from the remaining hole(s). Without changing the
sensitivity control, mark the peak of the indica-
tion(s) on the screen.

Connect the screen marks and extrapolate through
the thickness (4T on each end) to provide a smooth
DAC curve. This shall be the primary reference

level.

L]




The VYirginia Corporation
of Richmond

Proc.No.__151 2.7 Rev. .

Date._3.1/83 Page & _of 27

6.3

6.2.7

The use of delay line transducers and/or dual

transducers for evaluation of indications in

the near zone is permitted if applied in accord-

ance with the requirements of paragraph 6.1,

Angle Beam Calibration for % Node Examination

The response from the 2T and 3/4T side-drilled

6.3.1

holes shall

be used to estabiish the slope and

the shape of the DAC curve in the following

manner:
6.3.1.1

Position the search unit for the maxi-
mum response from the *T hole. Using
the sweep delay control, adjust the
sweep position so that the leading edge
of the response from the #T hole is
positioned at 2.0 on the graticule,
Position the search unit for the maxi-
mum response from the 3/4T hole. Using
the sweep range control, adjust the
sweep position so that the leading edge
of the response from the 3/4T hole is
positioned at 6.0 on the graticule.
Repeat steps 6.3.1.1 and 6.3.1.2 until
no further adjustment is necessaiy.
Position the search unit for the may i~
mum response from the hole giving the
highest signal amplitude. Adjust the
sensitivity control to 807 of full
screen height (FSH). Mark the peak

of the indication on the screen.
Position the search unit for the maxi-
mum response from the remaining
hole(s). Without changing the sensi~-
tivity control, mark the peak of the

indication(s) on the screen.
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6.3.1.6

6.3.1.7

When it

Connect the screen marks and extrapo-
late through the thickness (2T on each
end) to provide a smooth DAC curve.
This shall be the primary reference
level.

The sensitivity shall then be estab-
lished from the I.D, surtace notch by
setting the signal response amplitude
from the I.D. notch at the level of
the DAC curve.

is necessary to examine materials such as

centrifically cast stainless steel, using refracted

longitudinal waves and the I.D., notch cannot be

resolved,

formed.
0.3.2:1

©.3,2.3

6.3.2.4

the following calibration shall be per-

Adjust the sweep in accordance with
paragraphs 6.3.1.1 through 6.3.1.3,
Position the search unit for the maxi-
mum response from the #T hole. Ad-
just the sensitivity control to 80%
FSH. Mark the peak of the indication
on the screen,

Position the search unit for the maxi-
mum response from the 4T hole. Without
changing the sensitivity control, mark
the peak of the indication on the
screen.

Connect the screen marks for the 2T

and 4T holes and extrapolate up to T
on each end to provide a smooth DAC
curve, This shall be the primary
reference level,

Ad just the sensitivity control to

bring the 3T hole to 80%Z FSH. Mark
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6.4

Angle

6.3.2.6

6.3.2.7

6.3.2.8

6.3.2.9

6.3.2.10

D.3:,8:11]

the peak of this signal on the screen

and record the dB,

Position the search unit for the maxi-
mum response from the 3/4T hole. With-
out changing the sensitivity control,
mark the peak of the indication on the
screen,

Connect the screen marks for the 4T

and 3/4T holes and extrapolate up to

T on each end to provide a smooth

DAC curve. This shall be the primary
reference level.

Ad just the sensitivity control to bring
the 3/4T hole to 80Z FSH. Mark the
peak of this indication on the screen
and record the dB.

With the 3/4T hole at 80% FSH position
the search unit or the 7/8T hole and
mark the peak of the indication. Con-
nect the screen marks for the 3/4T

hole and the 7/8T hole and extrapolate
up to 2T on each end to provide a
smooth DAC., Tris shall be the primary
reference level,

This will produce three DAC curves on
the screen., Each DAC curve will have
its respective reference gain setting
which shall be recorded on the data
sheet,

Evaluation of reflectors will be to its
respective DAC curve and reference gain

setting along the sweep base line.

Beam Calibration for Full Node Examination
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The response from the I.D, and O0.D. notches shall

be used to establish the slope, shape, and sensi-

tivity of the DAC curve in the following manner:
6.4.1.1

6.4,1.2

6.4.1.3

6.4.1.4

Position the search unit for the maxi-
mum response from the I.D. notch., Us-
ing the sweep delay control, adjust the
sweep position so that the leading edge
of the response from the I1.D. notech is
positioned at 4.0 on the graticule.
Position the search unit for the maxi-
mum response from the 0.D. notch., Us-
ing the sweep range control, adjust the
sweep position so that the leading edge
of the response from the 0.D. nétch is
positioned at 8,0 on the graticule.
Repeat steps 6.4.1.1 and 6.4.1.2 until
no further adjustment is necessary.
Position the search unit for the maxi-
mum response from the 1.D. notch. Ad-
just the sensitivity control to 80X of
FSH. Mark the peak of the indication
on the screen.

Positlon‘the search unit for the maxi~
mum response from the O.D, notch,.
Without rhanging the sensitivitv con-
trol. mark the peak nf the indication
on the screen,

Connect the screen marks and extrapo~-
late the DAC at either end for a dis-
tance of 4T, This shall be the pri-

mary reference level,.

Angle Beam Calibration for 14 Node Examination

6.

-

)

.l

The

+

[

response from the I.D., and O0.D. notches shall

used

to

establish the slope, shape, and sensi-

Proc.No. 151 2.7 Rev.__!
Date. _31.1./83 Page. 2 _of 27 _
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tivity of the DAC curve in the following manner:

®.3:1.1 Position the search unit for the maxi-
mum response from the I.D. notch. Us-
ing the sweep delay control, adjust the
sweep position so that the leading edge
of the response from the I.D. notch is
positionsd at 3.0 on the graticule.

D:D:1:3 Position the search unit for the maxi-
mum response from the O0.D. notch., Us-
ing the sweep range control, adjust the
sweep position so that the leading edge
of the response from the 0.D. notch is

positioned at 6.0 on the graticule.
$.9.343

Repeat steps 6.5.1.1 and 6.5.1.2 until
‘ no further ad justment is necessary,

0.,3.3.8 Position the search unit for the maxi=-

mum response from the I.D., notch (14
node). Check that the leading edge is
at or near 9.0 on the graticule.

0.3.1.5 Position the search unit for the maxi~-
mum response from the I.D. notch (4
node). Adjust the sensitivity control
te B80% FSH. Mark the peak of the indi-
cation on the screen,

$.39.1.6 Position the search unit for the maxi~-
mum response from the 0,D. noteh (1
node)., Without changing the sensi-
tivity control, mark the peak of the
indication on the screen.

. P % Position the search unit for the maxi-

mum response from the I1.D. notch (1%

node). Without changing the sensi-
tivity control, mark the peak of the

indication on the screen,
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6.5.1.8 Connect the screen .arks and extrapolate
the DAC at rither end for a distance of
§T. This shall be the primary refer-~
ence level,

6.6 When using the straight beam or angle beam techniques,
variables such as weld preparation, weld crown width, or
physical interference may be encountered. These variables
may be eliminated by one or more of the following. Note:
Other sweep positions may be used when necessary to obtain |
a broader sweep range for piping systems with varying
thickness,

6.6.1 Reducing the dimension of the wedge edge-to-beam

entry poinc.

2,0:8 Reducing search unit size.
6.6.3 Increasing beam angle.
6.6.4 Increasing the metal path by at least an additional b
% node.
6.6.5 Additional surface preparation,
6.7 Calibration Verification
0:.7,1 A system calibration check, which is the verifica-

tion of the instrument sensitivity and sweep range
calibration, shall be performed at the beginning and
end of each examination category, or every four
hours, whichever is less, and with any change in
examination personnel.

0,7.2 A decrease in sensitivity of 20% or 2 dB shall re-
quire recalibration and re-examination of all items
examined since the previous acceptable calibration
ctheck, All data taken since the last calibration
check shall be marked void.

0,7.3 An increase in sensitivity of 207 or 2 dB shall re-
quire recalibra<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>