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Carolina Power & Light Company
TR SRR . TR RS

FEB 08 1983

LAP-83-14

Company Correspondence

Director of Nuclear Reactor Regulation
Attention: Mr. D, B, Vassallo, Chief

Op. ating Reactors Branch No. 2
Division of Licensing
United States Nuclear Regulatory Commission
Washington, DC 20555

ERUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324
LICENSE NOS, DPR-71 AND DPR-62
REQUEST FOR ADDITIONAL INFORMATION
GENERIC LETTER 81-04: IMPLEMENTATION OF NUREG-0313, REV, 1

Dear Mr. Vassallo:

This i1s in response to your November 8, 1982 letter which requested
additional information concerning NUREG-0313, Rev. 1 for the Brunswick Steam
Electric Plant (BSEP). Your questions (attached) are in regard to Carolina
Power & Light Company's (CP&L) July 7, 1981 response to NRC's Generic Letter
81-04 concerning BWR/conolant pressure boundary piping.

The enclosures to this letter provide CP&L's response for BSEP Unit
No. 1, which is presentl:’ shutdown for refueling. Information for Unit 2 is
currently being compiled and will be provided by March 1983,

Please contact us should you have any questions regarding this
information.

Yours very truly,

\
SELY,:.

E E. Utley)
Executive Vice President
Power Supply and
Engineering & Construction

JAM/mag  (6024C11T2)
Enclosure

ccs Mr. D. O, Myers (NRC-BSEP)
Mr. J. P. O'Reilly (NRC-RII)
Mr. S. D. MacKay (NRC)

EG&G Idaho, Inc.
P. O, Box 1625
Idaho Falls, Idaho 83415 olvq

302 02 830208
BRR 2 ADOCR - 05000324
P PDR



Brunswick Steam Electric Plant, Unit Nos. | and 2
Implementation of NUREG-0313, Rev. 1
NRC Request for ditional Information

Carolina Power & Light Company Responses

1.

2a.

28,

Refer to Table 1 (attached)

and 2b. During the augmented Inservice Inspection (ISI) of the
non-conforming Service Seasitive Pipe Southwest Research Institute (SWRI)
NDT procedures 600-31 Revision 9 deviation 3, entitled "Manual Ultrasonic
Examination of Austenitic Pressure Piping Welds" and SWRI-NDT-700-5/7 with
deviation 4 entitled "Mechanized Ultrasonic Examination of Vessel
Components, Vessel Welds and Piping Welds™ will be used (copy attached).
The methods and techniques of these procedures specify the use of 3/8"
round 1.5 MHz single element tranducers and use 45 and 60 degree refracted
shear waves for angle beam scanning of the weld volume. The procedures
also employ an additional 45-degree tangential scan to ensure the
detection of axial undercrown which may have initiated at the inside
surface of the piping. The 45-degree tangential scan is performed from
the adjacent base material with the 45-degree search unit adjacent to the
weld crown and skewed approximately 45-degrees into the weld to detect
cracks axial to the pipe, at the inside surface beneath the weld crown.

The procedures require the recording and investigation of all ultrasonic
reflectors producing a response greater than 50 percent of the reference
level, Additionally, they require recording and investigation of any
ultrasonic reflectors not readily attributable to geometry by the
examiner, regardless of amplitude. Scanning is to be performed with a
minimum overlap of 10 percent of the search unit piezoelectric element
dimension perpendicular to the direction of scan.

The basic calibration blocks conform to the requirements of ASME Roiler
and Pressure Vessel Code, Section V, Article 5, 1977 edition with addenda
through Summer 1978.

The ultrasonic examiners for the augmented ISI will be certified to

Level I or Level II. A Level II examiner (in accordance with the
guidelines of Recommended Practice SNT-TC-IA) will be performing each
examination. He may be assisted by a Level I examiner (in accordance with
the guidelines of SNT-TC-IA). However, a Level I examiner may not
independently carry out any calibrations, examinations, or evaluations. A
Level III examiner will be provided, as necessary, for those indications
which may be interpreted as crack-like. All examiners will have met the
minimum training requirements specified in SNT-TC-IA. Additionally, all
examiners will have received additional training in the detection of axial
cracking including a laboratory session with welded specimens containing
machined reflectors. Each examiner will have also satisfectorily
demonstrated his/her ability to detect simulated cracking in a welded
specimen. As available, examiners receive training on any available
cracked specimens at their disposal.



2d.

2e.

2f.

3a.

3b.

3c.

3d.

3e.

3f.

During the augmented ISI of the nonconforming service sensitive pipe,
procedure SWRI-NDT-600-31, Revision 9 entitied "“Manual Ultrasonic
Examination of Austenitic Pressure Piping Welds" will be used. This
procedure incorporates an additional scanning technique over the procedure
which was satisfactorily demonstrated at Battelle Memorial Institute in
Columbus, Ohio. The procedure (600-31, Revision 9) requires recording and
investigation of all ultrasonic reflectors producing a response greater
than 50 percent of the reference level. Additionally, it requires
recording and investigation of any ultrasonic reflectors not readily
attributable to geometry by the examine , regardless of amplitude. The
procedure further specifies the use of a 3/8-inch round, 1.5 MHz,
single-element transducer and *the use of bcth 45-degree and 60-degree
refracted shear waves for the angle-beam examination of the weld volume.
The basic calibration blocks conform to the requirements of ASME Boiler
and Pressure Vessel code, Section V, Article 5, 1977 Edition with Addenda
through Summer 1978.

The scanning is to be performed at a minimum gain setting of two times the
reference level sensitivity with scan overlap a minimum of 10 percent of
the search unit piezoelectric element dimension perps \dicular to the
direction of scan. The search unit movement rate for scanning shall not
exceed 6 inches per second. An additional 45-degree tangential scan will
be employed to ensure the detection of any axial undercrown cracking which
may have initiated at the inside surface of the piping. This 45-degree
tangential scan is performed from the adjacent base material with the
45-degree search unit adjacent to the weld crown and skewed apprcximately
45-degrees into the weld in order to detect any cracks which may be axial
to the pipe and located at the inside surface beneath the weld crown.

Twenty-seven welds out of a total of 46 will be inspected.

A portion of all the non-conforming service sensitive pipe welds on each
system are inspectsd at each refueling outage.

The welded joints and their associated Stress Rule Index Numbers for
Unit 1 are listed in Tables 2 and 3.

The methods used for nonconforming nonservice sensitive piping are tne
same as for nonconforming service sensitive piping (see 2a).

Attachment 1, SWRI-NDT-600-31 Revision 9 will be used for the augmentedl
ISI.

See response 2c.

Eight welds out of a total of 63 will be inspected on Unit 1.

See response 2f.

At least 25 percent of the welds in the noncorforming non-service
sensitive piping in each system will be inspected within the 80-month
interval as required by NUREG-0313 Rev. 1.

(6031R13T1)



INFORMATION REQUESTED ON LEAK DETECTION SYSTEM

TABLE 1

(1) (2) (3) (4) (5) (6) (7)
Type of Is Leak Time Is Control Calibration  Document
System System Rate Required System Room or Testing Reference
Operable Sensitivity To Achieve Functional Indications During for (1)
(yes/no) (gpm) Sensitivity After SSE (alarms) Operation Thru (6)
(hcurs) (yes/no) (recorders) (yes/no)
Primary Containment yes NA 0 yes Alarm & yes PT4.1.6
Atmospheric Parti- Recorder SD-24
culate Radioactivity
Monitoring System
Primary Containment yes NA 0 yes Alarm & yes PT4.1.6
Gaseous Radioactivicy Recorder SD-24
Monitoring System
Primary Containment vyes 1 gpm 1-8 hrs no Alarm & yes PTS5,.1PC
Sump Flow Recorder SD-47
Integrating System
Drywell Pressure yes NA 0 yes Alarm & yes PT5.1PC
Recorder SD-47
Average Drywell yes NA 0 yes Alarm ¢ no SD-24
Tamperature Recoruer




TABLE 2

BRUNSWICK - 1
B-32 RECIRCULATION SYSTEM PIPE WELDS

LOOP A
SERVICE
SENSITIVE
WELD NO, (Yes or No) SRI
28-A-2 N 1.080
28-A-3 N 1.464
28-A-4 N 1.410
28-A-5 N 0.948
28-A-6 N 0.974
28-A-7 N 1.379
28-A-8 N 1.408
28~-A-C N 1.068
28-A-10 N 1.584
28-A-11 N 1.922
28-A-12 N 1.123
28-A~-13 N 1.128
28-A-14 N 1.323
28-A-15 N 1.421
28-A-16 N 0.979
28-A-17 N 1.019
28-A-18 N 0.950
28-A-9BC N 1.200
28-A-12BC N 1.039
28-A~-15BC N 0.984
22-AM~-1 N 1.148
22-AM-2 N 1.112
22-AM-3 N 1.027
22-AM~4 N 1.240
22-AM-5 N P %
22-AM-6 N 1.144



TABLE 2 (Continued)

BRUNSWICK - 1
B-32 RECIRCULATION SYSTEM PIPE WELDS

LOOP A
SERVICE
WELD NO. SENSITIVE SRI
12-AR-Al - 1.081
12-AR-A2 b 1.479
12-AR-A3 Y 1.458
12-AR~-A4 Y 1.273
12-AR-B1 Y 1.005
12-AR-B2 Y 1.393
12-AR-B3 b 4 1.505
12-AR-B4 ¢ 1.362
12-AR-C1 Y 1.571
12-AR-C2 1.579
12-AR-C3 Y 1.544
12-AR-C4 Y 1.599
12-AR-D1 Y 1.081
12-AR-D2 Y 1.457
12-AR-D3 X 1.436
12-AR-D4 Y 1.348
12-AR-E1 : 1.142
12-AR-E2 Y 1.565
12-AR-E3 Y 1.528
12-AR-E4 Y 1.584
4-A-1 Y 1.222
4~A-2 N 1.553
4-A-3 N 1.535
4=A-4 N 1.177
4-A-5 N 1.159
4=A-6 N 1.299
4-A-7 N 1.268
4-A-8 N 1.420
4-A-9 N 1.449
4-A-10 ¢ 1.194



TABLE 3

BRUNSWICK -~ 1
B-32 RECIRCULATION SYSTEM PIPE WELDS

LOOP B
SERVICE
WELD NO. SENSITIVE SRI
28-B-2 N 1.028
28-B-3 N 1.341
28-B-4 i 1.324
28-B-5 N 0.925
28-B-6 N 0.935
! 28-B-7 N 1.361
28-B-8 N 1.364
28-B-9 N 1.051
28-B-10 N 1.514
28-B-11 N 1.462
28-B-12 N 1.116
28-B-13 N 1.121
28-B-14 N 1.484
28-8-15 N 1.400
28-B-16 N 0.972
28-B-17 N 1.011
28-B-18 N 0,951
28-B-9BC N 1.200
28-B~12BC N 1.035
28-B~15BC N 0.984
22-BM-1 N 1.144
22-BM-2 N 1.204
22-BM-3 N 1.214
22-BM-4 N 1,248
22-BM-5 N 1.135



TABLE 2 (Continued)

BRUNSWICK - 1
B-32 RECIRCULATION SYSTEM PIPE WELDS

LOOP B
SERVICE
WELD NO. SENSITIVE SRI
12-BR~F1 Y 1.116
12-BR-F2 p ¢ 1.526
12-BR-F3 Y 1.450
12-BR~-F4 Y 1.456
12-BR-G1 Y 1.096
12-B4~G2 Y 1.506
12-BR-G3 Y 1.526
12-BR~G4 Y 1.418
12-BR-H1 Y 1.592
12-BR-H2 Y 1.569
12-BR-H3 1.534
12-BR-H4 Y 1.528
12-BR~-J1 Y 1.058
12-BR-J2 Y 1.410
12-BR-J3 Y 1.450
12-BR~-J4 Y 1.300
12-BR~-K1 Y 1.070
12-BR-K2 Y 1.420
12-BR-K3 Y 1.381
12-BR-K4 p - 1.248
4-B-1 Y 1.224
4-B-2 N 1.556
4-B-3 N 1.538
4-B-4 N 1.176
4-B-5 N 1.159
4-B-6 N 1.298
4-B-7 N 1.268
4-B-8 N 1.417
4-B-9 N 1.451
4-B~10 Y 1.195



Request tor Additional Information
Implementation of NUREG-0313, Rev. 1
Brunswick Steam Electric Plant, Units 1 and 2
Docket Nos. 50-324 and 50-325

Unidentified Leakage Monitoring (IV.B.) of NUREG-03'3, Rev. 1).

Identify the methods to detect and monitor unidentified leakage
in the pressure boundary piping of your BWR. Some of these
methods are enumerated in Reculatory Guide 1.45, Paragraph 3.

Please fi11 out the attached table of information regarding the
systems identified in the above paragraph.

Augmented ISI of Nonconforming Service Sensitive Pipe

Please identify the methods for augmented ISI of the
noncon;orming service sensitive pipe (IV.B.3 of NUREG-U313
Rev. 1). '

Provide a copy of the specifications for the augmented ISI method
or methods (IV.B.3 of NUREG-0313 Rev. 1).

Identify each of the augmented ISI methods used and the training
and certification levels the individuals using those methods
received. Indicate if cracked specimens are used in your
training (IV.B.3 of NUREG-0313 Rev. 1).

Identify the proportion of the nonconforming service sensitive
pipe that is being inspected (iV.8.2.b of NUREG-0313 Rev. 1).

Identify the inspection interval of each system of the
nonconforming service sensitive pipe (IV.B.2.b of NUREG-0313
Rev. 1).

Identify the Stress Rule Index Numbers for the welded joints in

the nonconforming service sensitive pipe- (IV.B.1.b (6) of
NUREG-0313 Rev. 1).

Augmented ISI of Nonconfoerming Nonservice Sensitive Piping

Please identify the methods for augmented ISI of the
noncoqgorming nonservice sensitive piping (IV.8.3 of NUREG-0313
Rev. 1).

Please provide a copy of the specifications for the augmented ISI
method or methods (IV.B.3 of NUREG-0313 Rev. 1.

Identify each of the augmented ISI methods used and thé training
and certification levels the individuals using those methods
received. Indicate if cracked specimens are used in your
training (IV.B.3 of NUREG-0313 Rev. 1).

Identify the proportion of the noncorforming nonservice sensitive
piping that is being inspected (IV.B.2.b of NUREG-0313 Rev. 1).



Identify the Stress Rule Index Numbers for the welded joints in
the nonconformin? nonservice sensitive piping (IV.B.1.b (6) of
NUREG-0313 Rev. 1).

Identify the proposed inspection interval for each system of
nonconformi =g nonservice sensitive piping (IV.B.1.b of NUREG-0313

Rev. 1).
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December 1982

» NUCLEAR PROJECTS OPERATING PROCEDURE Page 2 of 26
MANUAL ULTRASONIC EXAMINATION OF
AUSTENITIC PRESSURE PIPING WELDS
SWRI-NDT-600-31
1. PURPOSE

This procedure provides the technical informaction and detailed steps
required to ensure a complete and accurate manual ultrasonic examination of
similar or dissimilar metal welds and ad jacent base material in cla or unclad
austenitic pressure piping in accordance with the applicable ASME Boiler and
Pressure Vessel Codes.

2. SCOPE AND APPLICATION

Pressure piping welds and the adjacent base material in the nominal
thickness range of greater than 0.4 inch to 5.0 inches shall be examiued.

Manual, contact, pulse-echo, shear-wave angle-beam, and longitudinal-wave
straight-beam ulrrasonic techniques shall be utilized for the examination of
welds and adjacea: base material in extruded austenitic preeeure piping.

Similar and dissimilar metal circumferential and longitudinal pipe welds
and branch pipe connection butt welds to be examined shall be as specified in
the applicable SwRI Examination Plan.

3.  APPLICABLE DOCUMENTS

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1977 Edition, with
Addenda through Summer 1978, "Rules for Inservice Inspection of
Nuclear Power Plant Components”

(2) ASME Boiler and Pressure Vessel Code, Section V, 1977 Edition, with
Addenda through Summer 1978, "Nondestructive Exam:ation,” with the
exceptirn of the following:

(a) Subparagraph T-533.1 of Article 5, Section V, requires the
basic calibratior block for production material thickness (t)
up to and including 1l inch to be 3/4 inch or t. Paragraph 5.3
of this procedure requires the basic calibration block to be
either 2z, no more than 25X less than t, or closer in thickness
to the production material than the 3/4-inch alternate

SwRi Form QA 3-2



NUCLEAR PROJECTS OPERATING PROCEDURE

SOUTHWEST RESEARCH INSTITUTE SwRI-NDT-600-31

Revision 9
December 198«

Page 3 of 26

(b)

3.1

thickness allowed by Article 5 for production material thick-
nesses up to and including 1 inch. This exception will assure
a more accurate calibration than the Article 5 basic calilra-
tion block design allowed by Code.

Subparagraph T-535.1 of Article 5 states thac transfer (atten—
uation compensation) be accomplished between the production
material and basic calibration block and a corraction made for
the difference. Paragraph 7.5.2 of this procedure describes
the method used to conduct attenuvation measurements. These
attenuation measurements shall be recorded and considered
during analysis and evaluation of indications. No attempt
shall be made by the examiner to compensate for observed
differences before or during the examinations.

(3) ASME Boiler and Pressure Vessel Code, Section IX, 1977 Edition with
Addenda through Suumer 1978, "Welding and Brazing Qualificatioms”

(3) SwRI Nuclear Quality Assurance Program Manual (NQAPM)

Calibration and Examinution Records

SwRI-NDTR Form No. Revision Date
17-18 i-31-75
17-19 7-10-80
17-25 7-10-80
17-37 2~-16-80
17-86 7-25-80
17-87 7-25-80

4. ZESPONSIBILITY

(1)

(2)

3

The Director of the Mepartment of Engineering Services, Quality
Assurance Systems and Engineering Division, shall be
responsible for the preparation, review, approval, and control
of this procedure.

The Project Manager shall be responsible for the implementation
of this procedure in accordance with the WQAPM specified in the
applicable SwRI Project Plan.

The examiner shall be responsible for implementing the require-
ments of this procedure.

SwRi Form QA 3-2
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(4) The Manager of the Support and Administration Section, Quality Assur-
ance Systems and Engineering Divisior, shall be responsible for stor-
age of records generated in accordance with this procedure.

S. PERSONNEL AND EQUIPMENT

5.1 Personnel Certification

Personnel performing ultrasonic examinations shall be certified
in accordance with SwRI NQAP ll1-1, "Special Process Control.”

5.2 Reference Block

Reference blocks used for screen distance calibration and veri-
fication shall be .f the same material as the production mate. .ai; i.e., stain-
less steel or carbon steel, and shall be one of the follecwing: (1) SwRI Half-
Round, (2) AWSE Type DC, or (3) IIW.

5.3 Basic Calibration Block for Circumferential, Longitudinal, and
Branch Pipe Connection Welds

Side~drilled basic calibration hole reflec*ors, in accordance
with Section V of the ASME Boiler and Pressure Vessel Code, shall be placed in
a block manufactured from material of similar metallurgical structure and of
the same or equivalent P-number grouping as the production material, as identi-
fied in Section IX of the ASME Boiler and Pressure Vessel Code. The calibra-
tion material shall be determined by the production piping material te which
the search unit is applied.

The basic calibratien block thickness shall be determined by the
thickness of the production piping material to which the search unit is appli=d
and Article 5 of Section V. When a basic calibration block of the same thick-
ness as the production piping materiai is not available and where the produc-
tion piping material thickness is 1 inch or less, the basic calibration block
thickness shall be no more than 25Z thinner than the production material tnick-
ness or shall be closer to th2 production material thickness than the 3/4~inch
thick alternate calibration block allowed by Article 5.

Approved drawings of basic calibration blocks to be used in
accsrdance with this procedure are contained in the applicable SwRI Examination
Plan.

SwRi Form QA 3-2
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The surface finish of the basic calibration block shall be
representative of the surface finish of the piping.

Flat basic calibration blocks or blocks of essentially the same

curvature as the part to be examined may be used when contact surface curva=-
tures are greater than 20 inches in diameter.

A curved basic calibration block shall be used to establish
distance amplitude correction (DAC) curves for examinations on contact surfaces
in the range of curvature from 0.9 to 1.5 times the basic calibration block
diameter, when contact surface curvature is 20 inches in diameter or less.

The curvature of the main run pipe shall be used to establish
the requirements for the basic calibration block curvature for the examination
of branch pipe connection welds. ]

5.4 Search Units
(1) The search unit size shall be selected according to the
following:
Straight-Beam

Nominal Production
Material Thickness Nominal Search Unit Size

2.0" or less 1/4"™ Round
1.0" to 3.0" 3/8" Round
2.0" to 4.0" 1/2" Round
3.0" to 5.0" 3/4" to 1" Round

Angle-aeam

The search unit size for carbon steel shall be selected
according to the following:

Nominal Production
Material Thickness Nominal Search Unit Size

1.0" or less 1/4" x 1/4", 1/4" Round
0.4" te 2.0" 3/8" x 3/8", 3/3" Round
0.75" tu 4.0" 172" x 1/2", 1/2" Round
2.0" to 5.0" 1/2" to 1", 3/4" Round

(2) The nominal search unit size for austenitic materials
shall be 3/8" round or 3/8" x 3/8".

SwRiFform QA 3.2
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3)

(4)

(3)

(6)

(7

(8)

(9)

The exit point of the sound beam and the actual refracted
beam angle of shear-wave search units shall be determined
on an IIW block. The exit point shall be marked on the
search vnit wedge.

The nominal angle-beam shear-wave search unit frequency
for examination of austenitic piping shall bLe 1.5 MHz.

The noainal straight-beam longitudinal-wave search unit
frequency for austenitic piping shall be 1.5 MHz or
2.25 MHz.

The nominal search unit frequency for the carbon steel
side of dissimilar piping welds shall be'2.25 MHz.

The longitudinal-wave search unit frequency for attenua-
tion measurements shall be 2.25 MHz to simulate a ..5 MHz
shear mode, and 5.0 MHz to simulate a 2.25 MHz shear mode.

For examination of circumferential piping welds, search
unit wedges shall be fabricated to produce 45° $2° and
60° +2° refracted shear-waves.

For examination of longitudipzl piping welds or branch
pipe connection welds to piping, search unit wedges shall
be fabricated to produce 45° #2° refracted shear waves.

5.5 Ultrasonic Instrument

{1)

(2)

The examiner shall use a Sonic FTS Mark I ultrasonic-instrument
which shall be aligned and shall display an alignment calibration tag as
required by NQAP 10-1.

5.6 Couplant

USP-grade glycerine or deionized water (with or without
wetting agent) shall be used when performiag ultrasonic
calibrations and examinations in accordance with this
procedure.

USP-grade glycerine shall be certified for sulfur content
and total halogens in accordance with ASTM D-129-64 and
ASTM D-808-63. The residual amount of total sulfur or
halogens shall not exceed 1% by weight. Deionized water,
when used, shall be supplied by the customer.

SwhiForm QA 3.2
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(3) Couplant materials used for examinations shall be the same
as used for the calibration.

Sad Thermometer

Quicktemp thermometer Model 5X-666, calibrated and certified in
accordance with the applicable revision of SwRI Nuclear Projects Operating
Procedure XII-PM-104 shall be used to measure calibration block and component
surface temperature.

6. CALIBRATION METHOD

6.1 Instrument Linearity

The ultrasonic instrument shall be verified at the beginning of
each day for amplitude linearity and amplitude control linearity in accordauce
with Paragraphs 6.1.1 and 6.1.2. Data required shall be recorded on the SwRI
Instrument Linearity Verification Record and the sheet number shall be refer-
enced on the applicable SwRI Sonic Instrument Calibration Record.

6.1.1 Amplitude Linearity

(1) Position a shear-wave search unit on a calibration block
to obtain indications from the 1/2T and 3/4T holes.

(2) Adjust the search unit position to give a 2:1 ratio
between the two indications, with the larger indication
(1/2T hole) set at 80X of full screen height (FSH) and the
smaller indication (3/4T hole) set at 402 of FSH.

(3) Without moving the search unit, adjust the instrument
sensitivity (gain) to set the larger indication to 100% of
FSH.

(4) With the larger indication at 100Z, record the amplitude
of the smaller indication, estimated to the nearest 1% of
FSH.

(5) Successively set the larger indication from 100% to 20% of
FSH in 10% increments (or 2 dB steps if a fine control is
not available); observe and record the smaller indication
estimated to the nearest lZ of FSH at each setting. The
reading must be 50% of the larger amplitude within 5% of
FSH.

SwRi Form QA 3-2
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6.1.2 Amplitude Control Linearity

(1) Position a shear-wave search unit on a calibration block
to obtain maximum amplitude from the 1/2T hole.

(2) Without moving the search unit and according to the fol-
lowing table, set the indication to the required percent
of FSH and increase or decrease the dB as specified. The
signal shall be estimated and recorded to the nearest 12
of FSH and shall fall within the limits of the following

table:

Indication Indication

Set at Z of dB Control Limits, X of

Full Screen Change* Full Screen
802 -6dB 32 to 48%
80% -12dB 16 to 242
40% +6dB 64 to 962
202 +12dB 64 to 96%

*Minus denotes decrease in amplitude; p'u: denotes increasel
6.2 Calibration

The compleie ultrasonic calibration shall be performed prior to
the examination.

NOTES

The REJECT control slhall be maintained in the O position during calibration and
examination.

The sominal piping production material thickness shall be used to determine the
correct calibration b.iock and search units for the examination of piping
components which may be thicker than the nominal pipe size and welded to the
pipe. The Level II examiner shall ensure that complete coverage of the thicker
piping component is obtained. Additional calibration vee-path positions and
larger scruven sizes may be required to assure this coverage. The additional
calibration vee-path positions and larger screen size shall be used for the
examination from the thicker component and the nominal pipe side of the weld.

The FREQ MHz control shall be turned to 1 when a 1.5 MHz search unit is used,
to 2 with a 2.25 MHz search unit, and to 5 with a 5.0 MHz search unit.

Swh' Form QA 3.2
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The type and length of the search unit cable shall be recorded on the SwRI
Sonic Instrument Calibration Record.

The centerline of the search unit shall be at least 3/4 inch from the nearest
side of the block. Rotating the beam into the corner formed by the hole and
the side of the block may produce a higher amplitude at a longer beam path.
This beam path shall not be used for calibration.

All spaces on the SwWwRI Sonic Instrument Calibration Record shall be filled in.

6.2.1 Temperature

The temperature of the calibration block shall be within 25°F of
the component temperature and shall be recorded on the SwWRI Sonic Instrument
Calibration Record for the initial calibration and each verification.

The surface ce nerature of the component to be examined shall be
taken prior to performing an examination and shall be recorded on the appli-
cable SwRI Examination Record.

6.3 Calibration for Circumferential Butt Welds
6.3.1 Straight-Beam Distance Calibration

The screen distance chosen shall be the shortest applicable size
to include at least 1/4t beyond the thickest production material to which the
search unit is applied.

Observing back reflection. from the applicable reference block,
adjust the MAT'L CAL, RANGE, and DELAY controls to obtain the required linear
sound path distance displayed along the screen baseline.

6.3.2 Angle-Beam Distance Calibration

The screen distance chosen shall be the shortest applicable size
to include at least 1/8 vee-path past the anticipated examination range.

Observing radius echoes from the applicable referencé block,
ad just the MAT'L CAL, RANGE, and DELAY controls to obtain the required linear
sound path distanc: displayed along the screen baseline.

When the same instrument is used for both 45° and 60° examina-
tions, the screen distance calibration shall be conducted in the following
manner:

(1) The screen distance size shall be determined by the angle-
beam search unit requiring the longer examination range.

SwRI Form QA 3-2
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6.3.3

6.3.3.1

6.3.3.2

(2)

(3)

(4)

Position the 45° #2° search unit on the appropriate refer=-
ence block and record all required reference block entries
on the appropriate SwRI Sonic lanstrument Calibration
Record.

Without changing the MAT'L CAL, RANGE, or DELAY controls,
repeat step (2) with the 60° $2° search unit.

No attempt shall be made to compensate for the delay
difference between 45° +2° and 60° +2° screen distance
calibrations. This difference shall be considered when
resolving indications.

Straight-Beam Distance Amplitude Correction

A DAC curve shall be established by utilizing responses from the

basic calibration holes.

Production Material 1 Inch or Less in Thickness

(1)

(2)

(3)

(4)

Position the straight beam search unit to obtain maximum
response from the 1/2T hole.

Adjust instrument gain controls to obtain the primary
reference response at an amplitude of 50X #5% of FSH.

Draw a straight horizontal line on the instrument screen
at the primary reference amplitude to extend a distance
equal to the nominal thickness of the production material.

Signal amplitudes for indications recorded shall be refer-
enced as a percentage of this line.

Production Material Greater Than 1 Isnch in Thickness

(1)

Position the straight-beam search unit to obtain maximum
response from the calibraticu hole selected from the
following, which produces the highest amplitude:

Hole

1/4T
1/2T (if present)
3/4T

SwRi Form QA 3-2
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(2)

Ad just the instrument gain controls to obtain a primary
reference response at 50% +5Z of FSH and mark this
amplitude on the screen. The gaia controls shall not be
adjusted once the primary reference response has been
established.

(3) Position the search unit to obtain maximum response from
the remaining calibration holes and mark each amplitude on
the screen.

(4) Join these points with a smooth curved line which shall

- extend 1/4T beyond the last qualified calibration point.
6.3.4 Angle-Beam Distance Amplitude Correction

If a curved block is used, DAC curves for the examination of
circumferential welds shall be constructed by utilizing the responses from the
holes oriented perpendicular to the axis of the basic calibration block.

6.3.4.1 Material 1 Inch or Less in Thickness

45° and 60° DAC

(1)

(2)

(3)

(4)

(3)

Position the 45° #2° search unit to obtain maximum
response from the calibratiorn hole and vee-path position,
selected from the following, which produces the highest
amplitude:

Hole Vee-Path Positions
1/2T 2/8, 6/8, 10/8

Adjust the instrument gain controls to obtain a primary
reference response at 75% +5% of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

Repeat steps (1) through (4) using a 60° +2° search unit.
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EXCEPTIONS

1f the configuration of the weld is such that the 60° +2° search unit sound-
beam is not directed into the A-B-E-F intersect (as depicted In SKETCH 1) on
the straight pass, a 14/8 vee-path calibration shall be accomplished with a

45° $2° search unit.

6.3.4.2 Material Greater Than 1 Inch to 3 Inches in Thickness

45° and 60° DAC

(1)

(2)

(3)

(4)

(3)

Position the 45° $2° search unit to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:

Hole Vee-Path Positions
1/4T 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

Adjust the instrument gain coutrols to obtain a primary
reference response at /5% #5Z of FSH and mark this ampli-
tude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search un.t to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

Repeat steps (1) through (4) using a 60° +2° search unit.

EXCEPTION

If the configuration of the weld is such that a 60° £2° search unit beam is not
directed into the weld root, a 13/8 vee-path calibration shall be accomplished
with a 45° $2° search unit.
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Material Greater Than 3 Inches to 5 Inches in Thickness

45° and 6C° DAC

6.3.4.3
(1)
(2)
(3
(4)
(5)
&3 bk

Position the 45° #2° search unit to obtain maximum
response from the calibracion hole and the vee-path
position, selected from the following, which produces the
highest amplitude:

Hole 45° Vee-Path Positions
1/4T 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

Adjust the instrument gain controls to obtzin a primary
reference response at 75%2 +5Z of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

Repeat steps (1) through (4) with a 60° #2° search unit
utilizing the following vee-path positions:

Hole 60° Vee-Path Positions
1/4T 1/8

1/2T (if present) 2/8, 6/8

3/4T 3/8, 5/8

Clad Piping 45° and 60° DAC

(1)

Position the 45° +2° search unit to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:
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Hole Vee-Path Positions
1/4T 1/8
1/2T (if present) 2/8
3/4T 3/8

(2) Adjust the instrument gain controls to obtain a primary
reference response at 75% +5% of FSH and mark this
amplitude on the screen. The gain controls shall rot be
adjusted once the primary reference response has been
established.

(3) Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

(4) Join these points with a smooth curved line which shall
extend 1/8 vee-path beyond the last qualified calibraticn
point.

(5) Repeat steps (1) through (4) with a 60° $2° search unit.

6.4 Calibration for Branch Pipe Connection and Longitudinal Seam
Welds
6.4.1 Straight-Beam Distance Calibration

The straight-beam distance calibration shall be the same as that
described in Paragraph 6.3.1.

6.4.2 Angle-Beam Distance Calibration

The screen distance chosen shall be the shortest applicable size
to include at least 1/8 vee-path past the anticipated examination range.

Observing the radius echoes from the applicable reference block,
adjust the MAT'L CAL, RANGE, and DELAY controls of the instrument to obtain the
required linear sound path distance displayed along the screen baseline.

6.4.3 Straight-Beam Distance Amplitude Correction

{ The straight-beam distance amplitude correction shall be the
same as that described in Paragraph 6.3.3.
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6.4.4 Angle-Beam Distance Amplitude Correction

If a curved block is utilized, DAC curves shall be constructed
by utilizing the responses from the basic calibration holes oriented axially
with the basic calibration block.

G.4.4.1 Material 1 Inch or Less in Thickness

(1)

(2)

3)

(4)

45° DAC

Position the 45° #2° search unit to obtain maximum
response from the calibration hole and vee-path position,
selected from the following, which produces the highest
amplitude: ‘

Hole . Vee-Path Positions
1/2T 2/8, 6/8, 10/8

Adjust the instrument gain controls to obtain a primary
reference response at 752 +5Z of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

iosition the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

6.4.4.2 Material Greater Than 1 Inch to 5 Ifiches in Thickness

(1)

45° DAC

Position the 45° #2° search unit to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:
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(2)

(3)

(4)

Hole Vee-Path Positions
1/4T 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

Adjust the instrument gain controls to obtain a primary
reference response at 752 #5% of “SH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

6.4.4.3 Clad Piping 45° DAC

This calibration shall be the same as that described in Para-
graph 6.3.4.4, steps (1) through (4), using the 45° $2° c2arch unit only.

6.5 Secondary DAC Calibrations

(1)
(2)

1f all points on the DAC curve do not appear at 207 of FSH or
greater, a secondary DAC curve shall be constructed as follows:

All secondary DAC curves shall contain at least 2 points.

The DAC poiat at 2 lines or greater in amplitude and adja-
cent to a DAC point that falls below 2 lines of amplitude
shall be brought to the primary reference level by manip-
ulating the gain controls. This point shall be marked on
the instrument screen. The adjacent point(s), previously
at less than 2 lines of amplitude, shall be marked on the
screen and all points connected with a smooth curved lire.
The gain setting for this secondary DAC curve shall be
recorded on the appropriate SwRI Sonic Instrument Calipbra-
ticn Record.
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EXCEPTIONS

When the first DAC point is the only point above 2 lines of amplitude, the next
highest point shall be brough® to the primary reference level. This point
shall be marked on the instrument screen. The other points previously at less
than 2 lines of amplitude shall be marked on the screen and all points con-
uected with a smooth curved line. The gain setting for this secondary DAC
curve shall be recorded on the appropriate SwRI Sonic Instrument Calibratiom
Record.

It shall not be necessary to construct a secondary DAC when the calibration
consists of & 2/8, 6/8, and 10/8 vee-path.

6.6 Calibration Verification

6.6.1 Sweep Range and DAC .Curve Verification

Sweep range calibration shall be verified on the appropriate
reference block; and DAC curve calibration, if applicable, shall be verified on
the appropriate basic calibration block:

(1) At the start of a series of examinations

(2) With any substitution of the same type and length of
search unit cable

(3) With any substitution utilizing the same type of power
source; e.g., a change from one direct current to another
direct current source

(4) At least every 4 hours during the examination

(5) At the firish of a series of examinations

(6) Whenever the validity of the calibration is in doubt

6.6.2 Calibration Changes

(1) Perform the following if any point on the DAC curve has
decreased more than 202 of FSH or 2 dB In amplitude, or
any point on the sweep line has moved more than 10% of the
sweep reading or 5% of full sweep, whichever is less:
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(a) Void all examinations referring to the calibration in
question and performed after the last valid calibra-
tion verification.

(b) Conduct a new calibration.

(¢) Reexamine the areas for which examinations have been

voided.
(2) Perform the following if any peint on the DAC curve has
increased in amplitude more than 20Z of FSH or 2 dB:
' (a) Correct the calibration.
(b) Reexamine all indications recorded since the last
valid calibration verification.
(¢) Enter proper values on a new SwRI Examination Record.
6.6.3 Recalibration
Substitution of any of the following shall be cause for recali-
bration:
(1) Search unit (wedge/transducer)
(2) Couplant
(3) Ultrasonic instrument
(4) Examination personnel
(5) Cable type of length
(6) Change in type of power source; e.g., a change from

alternating to direct current
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7. EXAMINATION
7.1 Examination Areas
7.1.1 Circumferential and Longitudinal Butt Welds in Piping

Circumferential and longitudinal full-penetration butt welds
with a nominal thickness of greater than 0.4 inch to 5.0 inches shal.l be
examined from the outside surface of the pipe.

Scanning of the weld and base material shall be adequate to
ensure complete coverage for 1/3t from the inside surface of the pipe as shown
in SKETCH 1. The base material shall be examined for a distance of a 1/4 inch
as measured from the outside surface fusion line on each side of the weld.

Class 1 longitudinal welds shall be examined along the entire
length of the weld during the preservice examination and for at. least one
pipe-diameter length or 12 inches, whichever is less, from the fusion line of
the intersecting circumferential weld during inservice examinationms.

Class 2 longitudinal welds shall be examined for at least 2-1/2t
length from the fusion line of the intersecting circumferential weld during
preservice and inservice examinations.

y 25 W Butt Welds of Branch Pipe Connections

Full penetration butt welds of branch pipe connections in
pressure piping greater than 0.4 inch to a maximum of 5.0 inches nominal
thickness shall be examined fiom the outside surface of the pipe.

Scanning of the weld and base material shall be adequate to
ensure complete coverage for 1/3t from the inside surface of the pipe. The
base material shall be examined for a distance of a 1/4 inch measured from the
outside surface fusion line on the main run pipe side of the weld.

72 Surface Condition

The contact surfaces shall be free from weld spatter, roughness,
or other conditions which interfere with free movement of the search unit or
impair the transmission of ultrasound.
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743 Indication Length Zero Reference (Lo) Location

Areas to be examined in accordance with this procedure shall
have an Lo marked in accordance with the applicable revision of SwRI Nuclear
Project: Operating Procedure IX-FE-103.

7.4 Scanning Parameters

When practicable, scanning shall be performed at a minimum gain
setting of 2 times the reference level sensitivity.
" Instrument gain setting for scanning shall be determined on the
basic calibration block as follows for each primary reference levzl utilized:

(1) With the instrument at the primary reference level, manip-
ulate the search unit on the basic calibration block to
obtain a signal of 40X of FSH from a calibration reflector
(side-drilled hole).

(2) Add 6 dB of gain by utilizing the 6 dB switch (if
present), the fine gain control or a combination of the
fine and coarse gain controls and choose the method which
ylelds a signal response closest to 80X FSH.

(3) The signal response of the method chosen shall be within
42 dB of 80% FSH. This amplitude and method shall be
recorded on the Ultrasonic Instrument Calibration Record.

The method chosen above shall be used during the valid calibra-
tion period for all scanning at 2 times the reference level sensitivity.

p J 8, | Scanning

Scanning overlap shall be a minimum of 10X of the search unit
piezoelectric element dimension perpendicular to the direction of scan.

The search unit movement rate for scauning shall not exceed
6 inches per second.

7.5 Attenuation and Thickness Measurements

7.5.1 Longitudinal Attenuation Measurements

A straight-beam search unit as described for attenuation measure-
ments (Paragraph 5.4) shall be placed on the appropriate basic calibration
block. Obtain a backwall reflection, setting this signal between 50Z and 90X
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of FSH. Record the signal amplitude and instrument gain settings on the appro-
priate SwWRI Souic Tnstrument Calibration Record for Attenuation/Lamination
Examination. Adjust the instrument gain controls to display the next backwall
reflection at the same amplitude at which the preceding backwall reflection was
recorded. Record the signal amplitude, instrument gain settings, and the dB

difference required to obtain the adjacent backwall reflections at an equal
amplitude.

Place the straight-beam search unit on the examination surface
and determine the dB difference required to obtain signals of equal height from
two ad jacent backwall reflections. Record this dB difference on the appropri-
ate SWRI Examination Record. The search unit for attenuation measurements
shall be placed adjacent to Lo on the base material away from the heat-affected
zone (HAZ). 1If attenuation measurements cannot be taken adjacent to Lo, the
location of the measurements shall be recorded on the appropriate SwRI Exami-

nation Record. Measurements shall-be taken at least at the following
locations:

(1) Two positions for circumferential and longitudinal welds,
one on each side of the weld

(2) One position adjacent to Lo on the main run pipe base mate-
rial for branch connectiou welds

NOTE

Attenuation measurements shall not be conducted for longitudinal or branch

connection welds if measurements have been conducted in the applicable piping
base material.

No attenuation measurements shall be conducted on clad piping.

7s3.2 Thickness Measurements

Thickness measurements shall be taken at a minimum of three
points adjacent to Lo for longitudinal and circumferential welds (on the
centerline of the weld and at one point in the base material on each side of
the weld). Thickness measurements shall be takan at a minimum of two points
adjacent to Lo for branch pipe connection welds (one on the base material of
the mairn run pipe, and one on the base material of the branch conmnection). If
these measurements cannot be taken adjacent to Lo, the lzcation of the measure-
ments shall be recorded on the appropriate SwRI Examination Record.
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Screen distance calibration for this examination shall be con~-
ducted in accordance with Paragraph 6.3.1. Measurements shall be taken by
placing the straight-beam search unit in the appropriate position on the
examination surface and observing the position of the back wall reflection on
the instrument screen. These measurements shall be recorded on the appropriate
SwRI Examination Record.

7.6 Examination of Circumferential and Longitudinal Butt Welds in
Piging
T4bsl Angle-Beam Examination for Indications Parallel with the Weld

Angle-beam examinations for circumferential welds shall be accom—
plished using 45° $2° and 60° #2° refracted shear-waves from both sides of the
weld. For this examination, the sound-beam shall be directed perpendicularly
into the weld to detect indications-parallel with the weld. Calibration for
these examinations shall be in accordance with Paragraphs 6.3.2 and 6.3.4.

Angle-beam examinations for longitudinal welds shall be accom=
plished using a 45° +2° refracted shear wave from both sides of the weld. For
this examination, the sound-beam shall be directed perpendicularly into the
weld to detect indications parallel with the weld. Calibration for this exami-
nation shall be in accordance with Paragraphs 6.4.2 and 6.4.4.

7.6:2 Alternate Examination

A 45° $2° and 60° $2° shear-wave examination shall be conducted
as required to assure complete covevage from both sides of the circumferential
weld. A 45° $2° shear-wave examination shall be conducted as required to
assure complete coverage from both sides of the longitudinal weld. Any areas
of the weld not receiving complete coverage from both sides shall be examined
from one side of the weld with the required shear-wave(s) and a straight-beam
longitudinal-wave applied to the surface of the weld crown in the affected
areas. Calibration for the longitudinal-wave search unit shall be in accord-
ance with Paragraphs 6.3.1 and 6.3.3.

7.6.3 Angle~Beam Examination for Indications Perpendicular to the Weld

An angle-beam examination shall be conducted on each weld using
a 45° #2° shear-wave. This examination shall be conducted by placing the
secrch unit on the weld with the sound beam directed into and parallel with the
wveld to detect indications perpendicular to the weld. The entire length and
width of the weld shall be scanned with the search unit beam directed in this
manner, once in a clockwise and once in a counterclockwise direction.
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For austenitic materials, the search unit shall then be placed
on the base metal with the search unit wedge touching the edge of the weld
crown and the sound beam directec tangential into the weld at a 45° #10° angle.
The entire length of the weld shall be scanned with the search unit beam
directed in this manner on each accessible side of the weld. The search unit
shall then be turnmed 90° and the scans repeated. Calibration for these
examinations shall be in accordance with Paragrapks 6.3.2 and 6.3.4 for cir-
cunferential welds, and Paragraphs 6.4.2 and 6.4.4 for longitudinal welds and
branch pipe connection welds. Geometric root ripple echoes occurring at the
same metal path distance as flaws adjacent to the weld root are to be expected.
A flaw must be distinguished from root ripple by the greater echo amplitude of
a flaw comparged to the amplitude of the root ripple at the same location. A
flaw indication adjacent to the weld root tends to mask out several facets of
the root ripple and travels along the baseline through the root ripple package.

7.6.4 Angle-Beam Examination for Indications in Austenitic Base
Material Perpendicular to the Weld

An angle-beam examination shall be conducted on 1t of base
material adjacent to each weld using a 45° $+2° shear-wave. This examination
shall be conducted by placing the search unit on the base material with the
sound beam directed parallel to the weld tu detect indications perpendicular to
the weld. The base material within lt of the weld shall be scanned with the
search unit directed in this manner, once in a clockwise direction and once in
a counterclockwise direction. Calibration for these examinations shall be in
accordance with Paragraphs 6.3.2 and 6.3.4 for circumferential welds, and
Paragraphs 6.4.2 and 6.4.4 for longitudinal welds and branch pipe connection

welds.
7.7 Examination of Butt Welds of Branch Pipe Connections
7.7.1 Straight-Beam Examination of Welds

A straight-beam examination shall be performed on the surface of
the weld crown when possible. Calibration for the straight-beam examination
shall be in accordance with Paragraphs 6.3.1 and 6.3.3.

Tl ek Angle-Beam Examination for Indications Parallel with the Weld

An asngle-beam examination shall be accomplished using a 45° #2°
refracted shear-wave from the main run pipe side of the weld. For this examina-
tion the sound beam shall be directed perpendicularly into the weld to detect
indications parallel with the weld. Calibration for these examinations shall
be in accordance with Paragraphs 6.4.2 and 6.4.4.
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7.7.3 Angle-Beam Examination for Indications Perpendicular to the Weld

The angle-beam examination for indications perpendicular to the
weld shall be the same as the examination described in Paragraph 7.6.3.

7.8 Postexamination Cleaning

Arrangements shall be made with the customer for postexamination
removal of couplant materials.

8. RECORDING CRITERIA

Ultrasonic reflectors producing a resnonse greater than 502 of the ref-
erence level shall be recorded on the appropriate SwRI Ultrasonic Examination
Record. 4

Any ultrasonic reflectors not _eadily attributable to geometry by the
examiner shall be recorded orn the appropriate SwRI Ultrasonic Examiantion
Record and investigated by a Level II or Level ITI examiner to the extent
necessary to determine the shape, identity, and location of the reflector.
Examples of non-geometric reflectors (which may occur at any ampliutde) are
those which are slightly removed from the weld root and/or chamfer, mask the
root indications, are transverse to the weld, or have linear dimensions with
side branches.

The end points of the indication as determined by 1002 DAC shall be
recorded.

Indications shall be recorded in accordance with the techniques outlined
in the applicable revision of SWRI Nuclear Projects Operating Procedure
IX-FE-117.

Indications investigated and found to be other than geometrical in nature,
regardless of the amplitude, shall be reported to the customer for evaluation.

Scanning limitations shall be recorded.

9. EVALUATION

Evalvation of reportable indications shall be the responsibility of the
customer, or the customer's representative, aid shall be conducted in accor-
dance with ASME Boiler and Pressure Vessel Code, Section XI, Article IWA-3000.
The applicable year and 4ddenda of the Code shall be as specified in Para-
graph 3. of this procedure.

SwRI Form QA 3.2




SOUTHWEST RESEARCH INSTITUTE | svmi-wr-so0-a:

Revision 9
December 1982

NUCLEAR PROJECTS OPERATING PROCEDURE Page 25 of 26

The customer shall receive copies of documents generated in accordance
with this procedure in the examination report.

Documents generated in accordance with this procedure shall be stored and
retained as a portion of the examination report. The examination report shall
be stored by the Manager of the Support and Administration Section, Quality
Assurance Systems 2nd Engineering Division, in the Data Storage Facility for
the period specified by the contractual agreement with the customer.

SwRIFoom QA 3.2
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Add the followiug as the third and fourth paragrapas of 7.1.3:

For gnerenitie materizls, the sedarch unit shall he placed wa the La2er moral wit™ the
gearcy wnit wedpe touchiing the edge of the weld crown apd the sound beus ulrecrs

23
tanFential into the weld ar a 45% + 10° angle. The entire lonpth of the wesid spgll
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Change 8.0 to read ae foliovs:

Cltrazonic reflectors producing a response grester than 503 of (he
reference Jevel shsll be recorded snd iavestipsted bv a Level 1 ex
Level 11l ezaniner to the extent Becespary to dofine tuc ghape,
1dentity, and locatiom of the reflector. Addicionsily, all ultrasonic -
reflectors (regardless of signal amplitude) no. rescily attributable to
peumatTy by the exsminer shall be recorded sad investigatad by s Level
IT or Leve] 11} exaaziner to the sxtear necesssry to dctermide the shape,
idemtily, 2ad location of the reflector. Exsep.os of non~geomet ric
reflectors {which may occur st amy smclitude) 2re those which are
8ligntly removed from the weld root and/cr charfer, mask the root
indications, are transverse to the weid, or have ]inear dimens:ons w~ith
cide branches. ;

Indicstions not r\.diXy attributsble to gfomelxy by (he exzsminer, when
$cemning in the’X direction (length of 1ndxcat;«n), shall require scans
in the Y dirgction (width of imdication), exters lng te loss of signsl
along the X sxis. The scans in the Y direction ghsell extend to loas of
sigoal along the Y axis.

Y scan incremsecnts #hall be one-tenth iach. All 7 scans shall run in the
¢sme divecticom, upcn cospletion of which ag X-gcén shall be rum at the

e2X mim aapiifude tocation.

Ipdications investigsted and foumd to be other (hap geometrical in
nsture shgll be reported to the customeér for evsiustion.

Scerning limitations ehall be recorded.
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MECHANIZED ULTRASONIC EXAMINATION OF VESSZL
COMPONENTS, VESSEL WELDS, AND PIPING WELDS

SwRI-NDT-700-5

1.0 PURPOSE

This procedure provides the technical information and detailed steps
required to ensure proper mechanized ultrasonic examination of nonwelded
pressure vessel - uponents, vessei and piping welds and adjacent base mate-
rials in accordance with the applicable ASME Boiler and Pressure Vessel Code.

2.0 SCOPE AND APPLICATION

Mechanized ultrasonic examinations shall be performed using surface
waves, shear-wave angle-beam and longitudinal-wave angle- and straight-beam,
immersion or contact pulse echo techaniques on pressure vessals or piping.

Nonwelded pressure vessel components greater tham 0.4 inch to 12.0 inches
in wall thickness, pressure vessel welds and adjacent base naterial greater
than 0.4 inch to 2.0 inches in wall thickness, and pressure piping welds and
adjacent base macerial greater tham 0.4 inch to 5.0 inches in wall thickness
shall be examined in accordance with this procedure. Welds or components to be
examined shall be as specified in the applicable SwWRI Scan Plan and Examination
Plan.

Examinations may be conducted on clad or unclad components.

2.1 Applicable Documents

The following documents, as applicable, form a part of this
procedure:

(1) ASME Boiler and Pressure Vessel Code, Secziom XI, 1977
Edition, with Addenda through Summer 1978, "Rules for
Inservice Inspection of Nuclear Power Plant Components”

(2) ASME Boiler and Pressure Vessel Code, Section V, 1977
Edition, with Addenda through Summer 1978, “Nondestructive
Examination,” with the exception of the following:

(a) Subparagraph T-333.1 of Article 5 requires the basic
calibration bdlock for production nmaterial thicknesses
up to aad including 1 inch to be 3/4 inch or "t.”
Paragrapa 5.3 of this procedure requires the basic

SwRiForm QA 3.2
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3.0

calibration block to be either "t," no more than 252%
less .than "t," or closer in thickness to the produc~-
tion material than the 3/4-inch alternate thickness
allowed by Article 5 for production material thick-
nesses up to and including 1 inch. This exception
will assure a more accurate calibration than the
Article 5 basic calibration block design allowed by
Code.

(b) Subsubparagraph T-535.1 (d) of Article 5 states that
transfer (attenuation compensation) be accomplished
between the production material and basic calibdration
block and a correction made for the difference. Yo
attempt shall be made by the examiner to compensate
for observed difference in the acoustic properties
between the basic calibdration block and the >roduc-
tion material, as referenced in 7.1l.

(3) ASME Boiler and Pressure Vessel Code, Secticn IX, 1977
Edition with Addenda through Summer 1978 "Welding and
Brazing Qualifications”

(4) SwRI Nuclear Quality Assurance Program Manual (NQAPM)

RESPONSIBILITY

(1)

(2)

(3)

(4)

The Director of the Department of Engineering Services within the
Quality Assurance Systems and Engineering Division shall be
responsible for the preparation, review, control, and approval of
this procedure.

The Project Manager shall be responsible for the iaplementation of
this procedure in accordauce with the NQAPM specified in the
applicable SwRI Project Plan.

The examiner shall be responsible for implementing the require-
ments of this procedure.

The Manager of the Support and Administration Section of the
Quality Assurance Systems and Engineering Division shall be
responsible for storage of records generated in accordance with
this procedure.
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4.0 CODE AND PROCEDURE REQUIREMENTS

Requirements

(1)

(2)
(3)
(4)
(5)
(6)

(7
(8)
(9
(10)
(11)
(12)
(13)
(14)

(15)

(16)
an

Weld types and configurations to be
examined, including thickness

dimensions, materials, and product form

The examination surface(s)
Surface condition

Couplant

Technique used

Angles and mode of wave propagation
in the material

Type and size of search unit
Examination frequency

Search unit wedges, shoes, or saddles
Ultrasonic instrument

Calibration method used

Scanning

Recording of data

Automatic defect alarm and recording
equipment

Rotating, revolving scanning
mechanisas

Personnel qualification

Type and length of search unit cable

The requirements listed below shall be applied when performing mecha-
nized ultrasonic examinations in accordance with this procedure.

Section

7.0

7.0
7.0
5.0
2.0

5.0

5.0
5.0
5.0
5.0
6.0
7.0
8.0

5.0

5.0

5.0

6.0

SwhRi Form QA 3.2
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5.0 PERSONNEL AND EQUIPMENT

S« Personnel Certification

Personnel performing examinations in accordance with this
procedure shall be certified in accordance with SwRI NQAP 11-1, "Special
Process Control."

5.2 Reference Block

Reference blocks to be used for screen distance calibration and
verification shall be as follows:

(1) SwRI Half-Round (Sketch 1)
(2) AWS Type DC (Sketch 2)
(3) I1IW (Sketch 3)

The reference block shall be of the same basic material as the
production material; i.e., carbon steel or stainless steel.

$.2.1 Reference Block Selection

Reference blocks shall be used as follows for screen distance
calibration:

(1) Straight Beam

Screen Block
Distance Block Tvpe Dimension
1.0" » 200" SwRI Half-Round 1.0"
AWS Type DC 0.5" or 1.0"
IIW 1.0
2-5" B 5.0" ’ 10 00" SURI Hﬂlf'acund 1 00"
AWS Typec DC 1.0"
IIW 1.0
20.0" IIW 4.0"

SwRi Form QA 3-2
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(2) Angle Beam

Screen Block
Distance Block Type ~ Dimension
2.0", 2.5%, 5.0 SwRI Half-Round 1.0" Radius
) AWS Type DC 1.0" and 2.0"
Radii
10.0" SwRI Half-Round, 1.0 Radius
AWS Type DC 1.0" and
2.0" Radii
IIW Block 4.0" Radius
20.0", 40.0" IIW Block 4.0" Radius
5.3 Basic Calibration Block

1f examinations are to be conducted on a clad component from the
clad surface, the basic calibration block shall be clad to the nominal thick-
ness of the compomeat cladding =1/8 inch. Deposition of clad shall be by the
automatic method used on the inside of the component. Where the automatic
method is impractical, depos‘tion of clad shall bde by the manual method used to
cover the circumferential welds of the component.

The basic calibration block, except for inner radii examinatioms,
shall contain side-drilled basic calibration hole reflectors, in accordance
with Article 5 of Section V. The reflectors in the ianer radius basic cali-
braticn block shall be notches. The reflectors shall be placed in a block
mangufactured from material of the same or equivalent P-number grouping as the
production zaterial, as identified Iin Section IX of the ASME Code. P-numbers
P-1, P-3, P-4, and P-5 shall be considered to be equivalert for the purpcses of
this examination. W“hen two different P-number 2aterials are involved, the
calibration material shall be determined by the production zaterial to which
the search uait is applied.

The basic calibration block thickness shall be determined by the
thickness of the production material to which the search unit is applied and by
Article 5. When a basic calibration block of the saze thickness as the produc~
tion material is not available and where the produc:tion zmaterial thickness is 1
{nch or less, the basic calibration block thickness shall be no more than 25%
thinner than the production =material thickness or shall be closer to the
production material thickness than the 3/4-inch thick alternate calibration
block allowed by Article 5. Approved drawings of the basic calibracion blocks
to be used in accordance with this procedure are in the applicable SwRI Scan
Plan.




SOUTHWEST RESEARCH INSTITUTE SWRI-NDT-700-3

Revision 9
December 1981

NUCLEAR PROJECTS OPERATING PROCECURE Page 7 of 23

A flat basic calibration block or block of essentially the same
curvature as the part to be examined shall be used for examinations on contact
surface curvatures greater than 20 inches in diameter.

For contact surfaces 20 inches or less in diameter, a single
curve! basic calibration block may be used to establish sensitivity calibration
for examinations conducted on contact surfaces in the range of curvature from
0.9 to 1.5 times the basic calibration block diameter.

5.4 Search Units

The size of search units shall be selected according to the
following table:

N

L7 (1) Angle Beanm
Nominal Production
Material Thickness Nominal Search Unit Size
0.4" to 1.0" 1/4" x 1/4", 1/4" Round
0.4" to 2.0" 3/8" x 3/8", 3/8" Round
0.75" to 4.0 1/2" x 1/2", 1/2" Round
2.0" to 7.0" 1/2" x 1", 3/4" Round
5.0" to 12.0" 1" x 1", 1" Round, 1-1/8" Round

(2) Straight Beanm

Nominal Production

Material Thickness Nominal Search Unit Size
0.4" to 2.0" 1/4" Round

1.0" to 3.07 3/8" Round

2.0" to 4.0 1/2" Round

3.0" ¢to 7.0 3/4" or 1" Round

5.0" to 12.0" 1" Round or 1-1/8" Round

The exit point of the sound beam and the actual refracted dean
angle of shear-wave search units shall be determined on an IIW block. The exit
point shall be marked on the search unit wedge.

Search unit vedges shall be fabricated to eansure that the proper
angle of refracted shear- or longitudinal-waves are produced in accordance with
the appropriate SwRI Scan Plan.

SwRi Form QA 3-2
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The nominal search unit frequency for examination of carbon steel
piping welds, vessel welds, nozzle-to-shell welds, nozzle inner radii, and
integral extensions shall be 2.25 MHz.

The nominal shear-wave search unit frequency for examination of
austenitic piping shall be as fcllows:

Nominal Frequenqy' Searzh Unit Size

2.25 MHz 1/4" x 1/47, 1/4" Round
1.5 MHz 3/8" x 3/8™, 3/8" Round
1.5 MHz 1/2" x 1/2", 1/2" Round
1.5 MHz 3/4" Round, 1/2" x 1"

The nominal longitudinal wave search unit frequency for
austenitic piping shall be 1.5 MHz or 2.25 MHz.

5.5 Ultrasonic Instrument and Scanning Mechanisas

The examiner shall select an appropriate ultrasonic instrument
from the following:

(1) Sonic FTS Mark II
(2) Sonic UWA Mark III
(3) Branson Sonoray Series 600

Rotating, revolving, or scanning mechanisams used when performing
mechanized ultrasonic examinatioms shall be described in the SwRI Scan Plan.

Automatic defect alaram and recording equipment to be utilized is
specified in the applicable revisions of 3SwRI Nuclear 2?rojfects Operating
Procedures XII-PM-106, XII-PM-108-4, and XII-PM-129.

Each instrument shall be aligned and shall display an aliznazent
calibration sticker as required by NQAP 10-1.

5.6 Couvnlant

(1) (USP-grade glycerine or deionized watar (with or without
wetting agent) shall be used when performing ultrasonic
calibrations and examinations in accordance with this
procedure.

(2) Couplant materials used for examinations shall be the same
as used for the calibration.

SwRl Form QA 3-2
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sible for the examination.

customer.

Se7 Thermometer

temperature.

6.0 CALIBRATION METHOD

be described in the applicable SwRI Scan Plan.

formed prior to the examination.

NOTES

calibration and examination.

component and the nominal pipe side of the weld.

is used and to "2" with a 2.25 MHz search unit.

(3) Light oil or other compounds which, in the opinion of the
Level Il examiner, provide adequate ultrasonic couplirg may
be used upon concurrence of the Project Manager respon-

(4) All couplants other than deionized water shall be certified
for sulfur content and total halogens in accordance with
o ASTM D-129-64 and ASTM D-808-63. The residual amount of
total sulfur or halogens shall not exceed 1% by weight.
Deionized water, when used, shall be supplied by the

Quicktemp thermometer Model 5X-666, calibrated and certified in
accordance with SwRI Nuclear Projects Operating Procedure XII-PM-104 shall be
used as required to measure basic calibratiom block and component suriace

Calibraticn details such as vee-path positions and sweep distance shall

The complete ultrascnic examination system calibration shall be per-

The "REJECT" control shall be maintained in the "0" position during

The nominal piping production material thickness shall be used to deter-
mine the correct calitration block and search units for the examination
of piping components which may be thicker than the aominal pipe size and
welded to the pipe. The Level II examiner shall ensure that complete
coverage of the thicker piping component is obtained.
bration vee-path positions and larger screen sizes may be required to
assure this coverage. The additional calibration vee-path positions and
larger screen size shall be used for the examination from the thicker

Additional cali-

The "FREQ MHz" comntrol shall be turned to "1" when a 1.5 MHz search uni:

SwRi Form QA 3-2
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The crew leader of the crew conducting the initial calibration for a
group of examinations shall sign the calibration sheet in one of the spaces
provided, preferably the top Space. He shall also date the sheet and enter the
time of completion of the calibratiom in the time space on the sheet.

Each subsequent shift shall verify the calibration at the beginning of
each shift following the initial calibration. The crew leader shall at that
time sign his name to the calibration sheet and enter the date and time of that
verification adjacent to his signature. He shall also enter the time and his
initials in the calibration verification section of the sheet.

The temperature of the basic calibration block during calibration and
verifications shall be within 25°F of the component temperature. For examina=-
tions from the inside surface of the vessels, water temperature inside the ves-
sel may be used for componment temperature. Under no circumstances shall exami-
nations be performed if the temperature of the basic calibration block is not
within 25°F of the component to be examined. The temperature of the basic
calibration block during the initial calibration and the temperature during
each verification shall be recorded on the applicable SwRI Instrument Cali-
bration Record. The component temperature prior to performing the examination
and upon completion of the examination shall be recorded on the applicable SwRI
Examination Record.

6.1 Instrument Linearity

The ultrasonic instrument shall be verified for amplitude lin-
earity and amplitude control linearity in accordance with Paragraphs 6.1.1 and
6.1.2. This verification shall be conducted at the beginniag of each day.

Data required shall be recorded on the "SwRI Instrument Linearity Verification”
Record and the sneet number referanced on the applicable SwRI Instrument
Calibration Record.

| Amplitude Linearitv

(1) Position a shear-wave search unit on an SwRI Half-Round
reference block and obtain at least two radius echoes.

(2) Adjust the search unit position to give a 2-to-l ratio
between two radius echoes with the larger indication set at
802 of full screen height (FSH) and the smaller indication
set at 40Z of FSH.

(3) Without moving the search unit, adjust the instrument
sensitivity (gain) to set the larger indication to 100% of
FSH.

Swhi Form QA 3-2
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6.1.2

6.2

(%)

(3)

With the larger indication at 100Z, record and the positican
of the smaller indication, estimated to the nearest 12 of

FSH.

Successively set the larger indication from 1002 to 20% of
FSH in 10% increments (or 2 dB steps if a fine control is
not available). Observe and record the smaller indication,
estimated to the nearest 1% of FSH, at each setting. The
reading must be 50X of the larger amplitude within 5% of

FSH.

Amplitude Control Linearityv

(L

(2)

EXCEPTION

Am amplitude control linearity check is not required if aa
electronic DAC is utilized and/or the gain controls are not

to be manipulated.

Position a shear—wave search unit -u an SwRI Half-Round
reference block to obtain maximum amplitude from the
radius.

Without moving the search unit and according to the
following table, set the indication to the required percent
of the FSH and increase or decrease the dB as specified.
The signal shall be estimated and recorded to the nearest
12 of FSH and shall fall within the limits of the following
table:

Indication : Indication

Set at % of : dB Control Limits, % of

Full Screen Change* Full Screen
802 -6 dB 32 to 48%
802 -12dB 16 to 243
402 +6dB 64 to 962
20% +124B 64 to 96%

*M{nus denotes decrease in amplitude; plus denotes
increase.

Straight-Beam Distance Calibration

Distance calibration for circumferential welds and lomgitudinal
velds shall be constructed by observing =he back reflections from am applicabdl

reference block and adjusting the "MAT'L CAL,” "DELAY," and "RANGE" controls
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to obtain a linear sound path distance displayed along the screen baseline. 1In
all cases, the screen distance chosen shall be the shortest applicable size to
include at least 1/4t beyond the nominal production material thickness.

Distance calibration for integral extensions shall be constructed
by observing the back reflections from an applicable reference bleck and adjust-
ing the "MAT'L CAL," "DELAY,” and "RANGE" controls to obtain a linear sound
path distance displayed along the screen baseline. In all cases, the screen
distance chosen shall be the shortest applicable size to include at least 25X
of the wall thickness beyond the anticipated examination distance.

6.3 Angle-Beam Distance Calibration

Distance calibration for circumferential welds and longitudinal
welds shall be constructed by observing the radius echoes from an applicable
reference block for the material and thickness involved and adjusting the
"MAT'L CAL," "DELAY," and "RANGE™ controls to obtain a linear sound path dis-
tance displayed aloang the screen baseline. In all cases, the screen distance
chosen shall be the shortest applicable size to include at least 1/8 vee-path
beyond the anticipated examination distance.

Distance calibration for integral extensions shall be comnstructed
by observing the radius echoes from an applicable reference block for the mate-
rial and thickness involved and adjusting the ™AT'L CAL,"™ "DELAY," and "RANGE"
controls to obtain a linear sound path distance displayed along the screen base-
line. In all cases, the screen distance chosen shall be the shortest appli-
cable size to include at least 25X of the wall thickness beyond the anticipated
examination distance.

The search unit wedge shall be removed prior to the preliminary
distance calibration for nozzle ianer radius from the outaer blend radius and
for other examinactions utilizing angle-beam longitudinal-wave search units.
Observing the back reflections from an applicable refereace block, adjust the
"MAT'L CAL," "DELAY,” and "RANGE"™ countrol to obtain a linear sound path dis-
tance displayed along the screen baseline. After the preliminary distance
calibration, remount and couple the search unit wedge to the search unit. Posi-
tion the search unit for the maximum response from a reflector in the basic
calibration biock. Physically ceasure the zmetal path distance to this reflec-
tor and adjust the signal to the appropriate location on the screen baseline,
only using the "DELAY" control. This completes the distance calibration.

6.4 Straight-8eam Distance Amplitude Correctiom for Material 1.0-Inch
or Less in Thickness

Straight-beam DAC for material 1 inch or less in thickness shall
be a one-point zome calibraticn which does not use electronic DAC.

SwRi Form QA 3.2
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Position the search unit to obtair maximum response from the
basic calibration hole at 1/2T. Adjust this amplitude to the primary reference
level at S0% £5% of full screen height (FSH) and mark the amplitude on the
screen. A straight horizontal line shall then be drawn cn the imstrument
screen at the amplitude of the primary level. The line shall extend a distance
equal to the nominal thickness of the production material. All indications
recorded shall be referenced as a percentage of this line for signal amplitude.

6.5 Electronic Distance Azplitude Correction

Electronic DAC is used to set reflector responses from a cali-
bration block equal in amplitude regardless of the distance of the reflector
from the search unit.

6.5.1 Angle Beam -nd Straight Beam for Welds

Electronic DAC curves shall be constructed by utilizing the
responses from the basic calibration hole(s). The initial point omn the DAC
curve is established by manipulating the search unit to obtain maxioux response
from the nearest suitable position. The instrument gain is then adjusted so
that this response is 50% £5% FSH. This is the primary reference response and
shall be marked on the instrument screen. The search unit shall be placed
similarly at other required positions. Using the 2lectronic DAC controls,
ad just remaining responses to the prizary reference level and mark their
amplitudes on the screen. These points shall be ifoined by a straight hori-
2ontal line, not to extend more than 1/8 vee-path or 1/4T beyond the last
qualified calibration point.

6.5.2 Multiple-Point Zone Calibration

Maximum response from the nearest suitable reflector a
obtained bv manipulating the search unit. Adjust the instrument 4
response at 50% 5% FSH. This is the primary reference response se
marked on the instrument screen. The search unit shall be placed -all

maximum response from the other required reflectors. Using the electronic DAC
controls, ad just their maximum respouses to the prizary reference level and
mark their amplitudes on the screen. These points shall be joined by a
straight horizonta! line, not to extend more than 20% of the wall thickness to
either side of the calibrated zome.

6.5.3 Single-Point Zone Calidration for Inner Radius Without Using
Electronic Distance i=mvlitude Correction

Examination of the ianer radius from the inside surface shall bde
conducted without using the electronic DAC controls. Two search units shall be

SwRiForm QA 3-2



SOUTHWEST RESEARCH INSTITUTE il

December 1981

NUCLEAR PROJECTS OPERATING PROCEDURE Page 14 of 23

used for this examination. One search unit will act as an ultrasonic airror
and the other search unit will be connected to the instrument. Submerge the
basic calibration block in detonized water. Position the search units to
reflect the sound beam off the radius in the basic calibration block and to
obtain the signal back from the ultrasonic mirror. Adjust the instrument
"MAT'L CAL," "DELAY," and "RANGE" controls so the reflection from the ultra-
sonic mirror is displayed on the instrument screen. Position the search units
to obtain the first reflection from the notch in the radius of the basic cali-
bration block. This signal will appear on the instrument screen between the
initial pulse and the signal obtained from the ultrasonic mirror. Ad just the
"MAT'L CAL," "DELAY," and "RANGE" controls to set the signal from the notch to
approximately the center of the screen while retaining the signal from the
ultrasonic mirror on the instrument screen. Adjust the gain controls to set
the signal amplitude to 75% #52 FSH. This is the primary reference level and
shall be marked on the instrument screen. A line shall be drawn on the instru-
ment screen through this point not to extend more than 202 of the wall thick-
ness to either side of the point.

6.6 “alibration Verification

6.6.1 Frequencv of Instrument Calibration Verification

(1) Sweep range calibration shall be verified on the appropri-
ate reference block and DAC curve calibratiom, if appli-
cable, shall be verified on the appropriate bdasic cali-
bration block:

(a) At the start of a series of examinations

(b) With any substitution of the same type and length of
search unit cable

(¢) With any substitution utilizing the same :type of
power source; e.3., a change {rom one direct curreat
source to another direct current source.

(d) At least every 12 hours during the examinaticn

(e) At any time wheu, in the opinion of the examiner,
there is doubt as to the validity of the calihration

(2) When a group of examinations has been completed using a
given calibraction, the final verification shall be
initialed by the crew leader in charge.

SwAl Form QA 3-2
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(&)

The last calibration verification at the end of a shift
shall be conducted during the interface period and in
conjunction with the cncoming crew. The two crew leaders
shall verify the calibration together as a handoff. Both
crew leaders' initials should appear on the calibration
sheet for verification conducted in this manner.

NOTES

The mechanized positioning equipment calibration shall be
verified in conjunction with the instrument calibration
verification or at least every 12 hours during the exami-
pation. Device counts per increment shall be verified to
coincide with counts per increment as specified in the Scan
Plan examinacion tables. The "0" position and linearicy of
the X and Y readout shall be verified in accordance with
the appropriate Operating Guide.

Ultrasonic instrument functional checks shall be conducted
every &4 hours during scanning to determine if any apparent
functional changes have occurred in the instrument. If aay
reflector from the function block has moved on the sweep
line more than 5% of full screen width or changed in aopli-
tude more than 20% or 2 dB, the instrument calibration
shall be verified on the appropriate reference and basic
calibration blocks.

6.6.2 Calibration Changes

(1)

Perform the following if any point on the DAC curve has
decreased more thaa 20% or 2 dB in amplitude, any point on
the DAC has moved on the sweep line more thanm 5% of Iull
screen width or zore than 10X of the sweep division
reading, whichever is less:

(a) Void all examinations referring to the calibration in
question and performed after the last valid calibra-
tion verificatien.

(b) Conduzt a new calibration.

(c) Reexamine the areas for which examinations have been
voided.
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(2)

Perform the following if any point on the DAC has increased
in amplitude more than 20X or 2 dB:

(a) Correct the calibratiom.

(b) Reexamine all indications recorded since the last
valid calibration verificatiom.

(e) Enter proper values on a new SwRI Examination Record.

6.6.3 Recalibration

Substitution of any of the follcwing shall be cause for

recalibration:

(1) Search unit (wedge/transducer)

(2) Couplant

(3) Ultrasonic instrument

(4) Examination personnel (substitution of examination person-
nel shall be defined as any substitution of the Level II or
the Level III crew leader during a shift)

(5) Cable type or leagth

(6) Change in type of power source; e.g., a change from
alternating to direct current

6.4 Calibration Data

(1)
(2)
(3)

(4)

Calidbration data will be recorded on the appropriate SwRI Instru-
ment Calibration Record and will include, but not be limited to:

Serial aumber of the refereance block
Serial number of the basic calibration block

Type, manufacturer, and serial nuamber of the ultrasonic
instrument

Type, size, beam angle, and serial number of the ultra-
sonic search unit

Swhi Form QA 3-2
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(5) Nominal search unit frequency

(6) Couplant (which shall be the same as used in the actual
examination)

(7) Signature and ultrasonic certification level of examiner
making calibration

(8) Date calibrated
(9) Time of calibration and caiibration verification
7.0 EXAMINATION

Tk Examination Areas

The following are specific areas on which mechanized ultrasonic
examination of pressure vessel welds, piping wvelds, adjacent base material, and
components from the ianer or ocuter surface of pressure vessels shall be
performed:

(1) Piping welds and adjacent base material in a thickness
range of greater than 0.4 inch and up to 5.C inches

(2) Vessel welds and adjacent base material in a thickness
range of greater than 0.4 inch and up toO 2.0 inches

(3) Nonwelded vessel components (i{.e., nozzle inner radius, and
integral extensiomns) in a thickness range of greater than
0.4 inch and up to 12.0 inches

Attempts to determine differences in the acoustic propertisas
between the basic calibration block and the production smaterial which would
result in an instrument gain change are not peraitted.

T3] Vessel Welds

Examinations shall be performed on components in their completed
condition. Examination of vessel welds shall incluce the weld and base mate-
rial for 1/2t from the fusion line of the weld. The required 1/2t examination
area on base material thicknesses that differ on each side of the weld shall be
determined by the nominal thickness of the base material on the side of the
veld from which the examination is to be performed. The 1/2t to be examined
shall be measured from the outside surface fusion line at the weld crown.

The examination of vessel welds and adjacent base material shall
be conducted with a 45° 22° and a 60° £2° search unit. The 45° £2° and the
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60° +2° search units shall be used to direct the sound beam perpendicularly iato
the veld. This examination shall be conducted from both sides of the weld, when
practicable. The 45° %2° search unit shall also be utilized to conduct a trans=
verse examination of the weld-and 1/2t of base material on each side of the weld,
The sound beam shall be directed parallel to the weld to conduct the examina~
tion; then the search unit shall be turmed 180° and the examination ‘rereated.

7:1.2 Nonwelded Vessel Components

Examinations shall be performed on components in their completed
condition. The examination area for nonwelded components shall be as speci-~
fied in the applicable SwRI Scan Plan.

Inner radius examinations from the outer blend radius shall use
refracted longitudinal waves which strike the inner radius at 45° +10°. Ianer
radius examinations from iaside the vessel shall be conducted at 1/4=1iach
{ncrements with &n angle-beam search vnit producing a nominal 45° {n water and
surface waves along the inner radius sectiom.

7.1.3 Piping Welds

The examination area for piping walds shall be the lower 1/3¢ of
the weld and base material. The piping base material shall be examined for
1/4 inch, as measured from the outside surface fusion line on each side of the
weld.

Piping welds shall be examined with a 45° 4+2° and a 60° #2°
search unit. The 45° +2° and 60° %2° search units shall be used to direct the
sound beam perpendicularly into the weld. This examination shall be conducted
from both sides of the weld. The 45° =2° search unit shall also be utilized to
conduct a transverse examination of the weld. The sound beam shall be directcd
parallel to the weld to conduct the examipation; then the search unit shall Dde
turned 180° and the examination repeated.

T2 Surface Condition

The contact surfaces shall be free from weld spatter, roughness.
or other conditions which interfere with free movement of the search unit or
impair the transoission of ultrasound.

7.3 Scanning

Scanning overlap shall be a minimum of 10% of the transducer
piezoelectric element dimension perpendicular to the directiom of scan. Scac~
ning coverage for welded vessel components shall be adequate to examine the
veld and 1/2t of base material from the fusion line of the weld. Scannirng

Swhi Form QA 3-2
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coverage for piping welds shall be adequate to examine the required portiomn of
the weld and base material for 1/4 inch, as measured from the fusion line on
each side of the weld. Scanning coverage for nonwelded components shall be
specified in the applicable SwRI Scan Plan. .

Examination techniques including search umit angles, contact
surface and examination coverage will be described in the detailed SwR1 Scan
Plan for the particular examination. The SwRI Scan Plan shall be approved by
the Director of the Department of Engineering Services.

Scanning shall be performed at the primary reference level
sensitivity.

The search unit movement rate for scanning shall not exceced 6
inches per second.

Before the angle-beam examination of welds, a lamination scan
using straight-beam shall be performed, covering as much as practical of the
area through which the angle team is later to be passed. Screen distance cali-
bration for this examination shall be conducted in accordance with Paragraph
6.2 of this procedure. C.aunning sensitivity shall be as required to maintain
back refleczion at an amplitude of between 50% and 90%Z of FSH.

This lamination scan is performed by noting whether back echoes
are lost or intermediate echoes are observed in any of the areas to be examined
with an angle-beam search unit. Intermediate echoes having an amplitude equal
to or greater than 50% of the {nitial back reflection shall be recorded. To
record an intermediate indicationm, obtain a back reflection signal from an
{ndication-free area and adjust the instrument gain control until this signal
{s at 75% =5% of FSH. Record the intermediate indication when its amplitude is
equal to SO% of the initial back reflection and accompanied by a 507 loss of
back refleccion. If total loss of back reflection accompanies the interzediate
echo, the area of total loss of back reflection shall be recorded.

7.4 Postexamination Cleaning

Arrangaments shall be made with the customer for postexamination
removal of couplant materials.

8.0 RECORDING CRITZRIA

Ulsrasonic reflectors producing a response greater than S0% of the refer-
ence level shall be recorded. Indications found to be greater tham 50% of the
reference level and not readily attributable to geometry by the examiner, when
scanning in the X direction (length of indication), shall require scaas in the
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Y direction (width of indication), extending to the 202 limits along the X
axis. The scans in the Y direction shall extend to the 20Z limits of the
indication along the Y axis.

Y scan increments shall be one-tenth inch (when incrementing with the
SwRI rotator, the increments shall be one-half degree). All 7 scans shall be
run in the same direction, upon completion of which an X-scan shall be rum at
the maximum amplitude location.

Indications 1002 or greater of the reference level shall be investigated
by a Level II or a Level III examiner to the extent necessary to determine the
shape, identity and location of the reflector.

Indications 100X ¢: greater of the reference level investigated and found
to be other than geometrical in nature shall be reported to the customer for
evaluation.

Scanning limitations shall be recorded.
9.C EVALUATION

Evaluation of reportable indicaticms shall be the responsidbility of the
customer, or the customer's representative, acd shall be conducted in accor-:
dance with Article IWA-3000 of the ASME Boiler and Pressure Vessel Code,
Section XI. The applicable year and Addenda of the Code shall be as speci-
fied in Paragraph 2.1(1l) of this procedure.

10.0 RECORDS

The customer shall receive copies of documents generated in accordance
with this procedure in the examination report.

Documents generated in accordance with this procedure shall be storad and
retained as a portion of the examination report. The examination report shall
be stored by the Manager of the Support and Administration Section, Quality
Assurance Systems and Engineering Division, in the Data Storage Facility for
the period specified by the contractual agreement with the customer.
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{2) Ada 14 4B of geip by utilizing the 14 dB
switch, if present. Observe the sifue)
amplitude (1f vhe 14 dB switch is Bot
prfesent ou the .instvuswnt, use (he merhod
iv step (3) for scomming eemsitivity).

(3) Add 14 dB of gain by utilizing a eembinstion
of both fine gnd cogrse gain coetroix.
Observe the signsl emplitude.

(4) Choose the method sbove vhich yields a
signal respouse ciosest te 100L of F3SM.

(5) The method chosen zhail them be used for
4ll scenuing st 5 times the reference
level segsitivity. :

The exsminer shell ensure that ths signel responge
of the method chosan is within £22dB of 1002 F5U.
Record this geplitude and wethod ow the SwiI

Ipstroment Calibration Beesrd.

Ipstrument gain settinge for scemming shal! be
recorded on the sppropriaste SwRl Exswmination
Record. :

Chtn;_e €. to read g5 follows:

Ultrssonic reflectcrs producing = response greater than 20% of Lhe
reference level shall be recorded om the eppropriste SwEL Ultresonie
Exsmination Record.

s

Auy cltrasenic reflectors not resdily strributable to geometry by the
examiner shall be recorded on the sppropriste SwRI Ultrspomnic Exawinstion
Record and iovestigetsed by a Leve! II or Level III cxaminer ta Lhe
eXtent ngcescary to determine the shape, idemtity, god locetion ef the
reflactor. kKiamples of nom-geometric reflectors (which ESY OCcur at

svy zmplitade) are those which are slightly removed from the weld oot
asd/or chemfer, mask the root ludications, sre trancverse to the veld,

or have linear dimensions with side brifiches.

Indications 100 or greater of the referencs level shall be investipated
by 2 Level II or Level III examiner to tihe extent necessary (0 determine
the shape, ideatity, and locatiom of the relflector. :

e end points of the indication is determived by 100X DAC =hz17 be
tecorded.
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Indications shgll be reeorded in accordaace with the techniquer outlined
in the applicable revision of Swil Ynciear Projects Operating Procedure
IX<FE~117, except ¢ wodified by this procedure.

Todicatione investizated smnd found to be other them grometrical in
fifure, regardicese of the smeiitade, sball be reported to the cusiomer

for evalaation,
Scammiug limitations shall be recorded.

¥hep the awplitude of z& indication fluctustes sbove and below the
required recording smplitade sloms its lengih, the totasl lergth of
the indication will be determined by the ‘end points where the
eigoal is disceraible from the noise.
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Base Material Lamination Scan Requirements /T d/{_?‘ N v

/’f- g \\)

i

Dear Mr. Dietz:

The requirement for base material lamination scans prior to each angle beam
examination has been the subject of many discussions. The laminations of com.ern are
fabrication imperfections which are present from time of manufacture and will not
appear during service. To fully address the subject it must divide into three areas
of interest; vessels over two inches thick, ferritic piping and austenitic piping.
Each of these components are addressed differently by the Code.

(1) Vessels over two inches thick: Th. Summer 1978 Addenda
to Section XI (IWA 2232) refers to Article & of Section V
for examinations of vessels over two inches thick. Article 4,
T=-451.3, requires straight beam scanning for planar reflectors
(which are defined in Sectiom XI IWA 3000). Article 4, T=451.3
requires evaluation of laminar reflectors to determine their
interference with angle beam examinatioms.

Swikl position is that since straight beam scazping for botk
planar and laminar indications is done with the same search

unit and screen distance calibration, although amplitude cali~-
brations differ, there is little gained by deleting the lami-
nation scan. In the case of mechanized vessel examintions

where a three transducer module (45 degrees, 0 degree, 60 degrees)
is used, there is even less reason to delete the lamination

scan since the entire area is being covered for angle beam,

and the data is available without extra collection effort.

(2) Ferritic piping: The Summer 1978 Addenda to Jectiom XI
(IWA 2232) refers to Appendix III for ultrasonic examina-

XAS AND WASH NGTON o ¢
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tiom of Class 1 and Class 2 ferritic piping. Appendix III
makes no mention of scanning for laminar defects. Although
Section V is not referemced for the examinatiom of ferritic
piping, Sectiom V, T-534.3 scates "the volume of base material
through which the sound will travel in angle beam exam. ation
shall be completely scanned with a straight beam search unit
to detect reflectors which might affect interpretation of
angle beam results.” Although Section V guidance is not
specified, good practice dictates that the affect of laminar
interference should be checked before performing an zngle beam
scan.

SwRI“s position is that if PSI or previous examination data
is available to determine that no laminations exist in the
area of concern which would affect angle beam scans; the lam-
ination scan may be deleted for that weld.

(3) Austenitic piping: No specific mention of austenitic materials
is made in Sectionm XI except in Appendix III, Supplement 7 which
does not address the requirement for lamination areas. Again, we
refer to SectionV, T-534.3 as being a logical and conservative
practice.

SwR1“s position for austenitic piping is the same as for
ferritic piping; if previous examintion data can be researched
and the examiner assured that there will be no lamivar inter-
ference with angle beam scans, the lamination scap may be
omitted without a deleterious affect on the examination.

In summary, lamination scans should continue to be performed on ferritic vessels
over two inches in thickness, particularly when examined with mechanized techniques.
Lamination scans may be deleted for examinatioms of ferritic and austenitic piping
if sufficient previous data 1is available to ensure the absence of laminations which
would interfere with angle beam scams. It if recommended that the zoncurrence of
the local athorized nuclear inspector and NRC representative be obrained.
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I1f we may be of further assistance in this or other matters, please contact us.

Sincerely,

/
(el
'l;:;archlz:;i;ocr

Inspection Engineering Section
Department of Engineering Services

/kp
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MANUAL ULTRASONIC EXAMINATION OF
AUSTENITIC PRESSURE PIPING WELDS

SWRI-NDT=600-31

1. PURPOSE

This procedure provides the technical information and detailed steps
required to ensure a complete and accurate manual ultrasonic examination of
similar or dissimilar metal welds and ad jacent base material in clad or unclad
austenitic pressure piping in accordance with the applicable ASME Boiler and
Pressure Vessel Codes.

2. SCOPE AND APPLICATION

Pressure piping welds and the adjacent base material in t+~ nominal
thickness range of greater than 0.4 inch to 5.0 inches shall be examined.

Manual, contact, pulse-echo, shear-wave angle-beam, and longitudinal-wave
straight-beam ultrasonic techniques shall be utilized for the examination of
welds and adjacent base material in extruded austenitic pressure piping.

Similar and dissimilar metal circumferential and longitudinal pipe welds
and branch pipe connection butt welds to be examined shall be as specified in
the applicable SwRI Examinaticn FPlan.

3.  APPLICABLE DOCUMENTS

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1977 Edition, with
Addenda through Summer 1978, "Rules for Inservice Inuspection of
Nuclear Power Plant Components”

(2) ASME Boiler and Pressure Vessel Code, Section V, 1977 Editiom, with
Addenda through Summer 1978, "Nondestructive Examination,” with the
exception of the following:

(a) Subparagraph T=533.1 of Article 5, Section V, requires the
basic calibration block for production material thickness (t)
up to and including 1 inck to be 3/4 inch or t. laragraph 5.3
of this procedure requires the basic calibration block to be
either t, no more than 252 less than t, or closer = thickness
to the production material than the 3/4-inch alternate

SwRi Form QA 3.2
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(b)

3.1

thickness allowed by Article 5 for production material thick-
nesses up to and including 1 inch. This exception will assure
a more accurate calibration than the Article 5 basic calibra-
tion block design allowed by Code.

Subparagraph T-535.1 of Article 5 states that transfer (atten-
vation compensation) be accomplished between the production
material and basic calibration block and a correction made for
the difference. Paragraph 7.5.2 of this procedure describes
the method used to conduct attenuation measurements. These
attenuation measurements shall be recorded and considered
during analysis and evaluation of indications. No attempt
shall be made by the examiner to compensate for observed
differences before or during the examinations.

(3) ASME Boiler and Pressure Vessel Code, Section IX, 1977 Edition with
Addenda through Summer 1978, "Welding and Brazing Qualifications”

(3) SwRI Nuclear Quality Assurance Program Manual (NQAPM)

Calibration and Examination Records

SwRI-NDTR Form No. Revision Date
17-18 7=-31-75
17-19 7=10-80
17=25 7-10-80
17-37 2-18-80
17-86 7=-25-80
17-87 7=-25-80

4. RESPONSIBILITY

(1

(2)

(3)

The Director of the Department of Engineering Services, Quality
Assurance Systems and Engineering Division, shall be
responsiple for the preparation, review, approval, and comtrol
of this procedure.

The Project Manager shall be responsible for the implementation
of this procedure in accordance with the NQAPM specified in the
applicable SwRI Project Plan.

The examiner shall be responsible for implementing the require-
ments of this procedure.

SwRi Form QA 3.2
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(4) The Manager of the Support and Admiristration Section, Quality Assur-
ance Systems and Engineering Division, shall be responsible for stor-
age of records genmerated in accordance with this procedure.

5.  PERSONNEL AND EQUIPMENT

3.1 Personnel Certification

Persomael performing ultrasonic examinations shall be certified
in acco.dance with SRI NQAP ll-1, "Special Process Control.”

L P 4 Reference Block

Reference blocks used for screen distance calibration and veri-
fication shall be of the same material as the production material; i.e., stain~
less steel or carbon steel, and shall be one of the following: (1) SwRI Half-
Round, (2) AWS Type DC, or (3) IIW.

5.3 Basic Calibration Block for Circumferential, Longitudinal, and
Branch Pipe Connection Welds

Side-drilled basic calibration hole reflectors, in accordance
with Section V of the ASME Boiler and Pressure Vessel Code, shall be placed in
a block manufactured from material of similar metallurgical structure and of
the same or equivalent P-number grouping as the production material, as identi-
fied in Section IX of the ASME Boiler and Pressure Vessel Code. The calibra-
tion material shall be determined by the production piping material to which
the search unit is applied.

The basic calibration block thickness shall be determined by the
thickness of the production piping material to which the search unit is apolied
and Article 5 of Section V. When a basic calibration block of the same thicl-
ness as the production piping material is not available and where the produc-
tion piping material thickness is 1 inch or less, the basic calibration block
thickness shall be no more than 25% thinner than the production material thick-
ness or shall be closer to the prrduction material thickness than the 3/4-inch
thick alternate calibration block allowed by Article S.

Approved drawings of basic calibration blocks to be used in
accordance with this procedure are contained in the applicable SwRI Examination
Plan.

SwRI Form QA 3-2
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The surface finish of the basic calibration block shall be
representative of the surface finish of the piping.

Flat basic calibration blocks or blocks of essentially the same
curvature as the part to be examined may be used when contact surface curva-
tures are greater than 20 inches in diameter.

A curved basic calibration block shall be used to establish
distance amplitude correction (DAC) curves for examinations on contact surfaces
in the range of curvature from 0.9 to 1.5 times the basic calibration block
diameter, when contact surface curvature is 20 inches in diameter or less.

The curvature of the main run pipe shall be used to establish
the requirements for the basic calibration block curvature for the examination
of branch pipe connection welds.

5.4 Search Units

(1) The search unit size shall be selected according to the
following:

Straight-ngg

Nominal Production
Material Thickness Nominal Search Unit Size

2.0" or less 1/4" Round
1.0" to 3.0" 3/8" Round
2.0" to 4.0" 1/2" Round
3.0" to 5.0" 3/4" to 1" Round

Angle-Benn

The search unit size for c: ‘bon steel shall be selected
according to the following:

Nominal Production

Material Thickness Nominal Search Unit Size
1.0" or less 1/4" x 1/4", 1/4" Round
0.4" to 2.0" 3/8" x 3/8", 3/8" Round
0.75" to 4.0" 1/2" x 1/2", 1/2" Round
2.0" te 5.0" 1/2" to 1", 3/4" Round

(2) The nominal search unit size for austenitic materials
shall be 3/8" round or 3/8" x 3/8".

SwRi Form QA 3-2
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(3) The exit point of the sound beam and the actual refracted
beam angle of shear-wave search units shall be determined
cn an IIW block. The exit point shall be marked on the
search unit wedge.

(4) The nominal angle-beam shear-wave search unit frequency
for examination of austenitic piping shall be 1.5 MHz.

(5) The nominal straight-beam longitudinal-wave search unit
frequency for austenitic piping shall be 1.5 MHz or
2.25 MHz.

(6) The nominal search unit frequency for the carbon steel
side of dissimilar piping welds shall be 2.25 MHz.

(7) The longitudinal-wave search unit frequency for attenua-
:lon measurements shall be 2.25 MHz to simulate a 1.5 MHz
shear mode, and 5.0 MHz to simulate a 2.25 MHz shear mode.

(8) For examination of circumferential piping welds, search
unit wedges shall be fabricated to produce 45° #2° and
60° +2° refracted shear-waves.

(9) For examination of longitudinal piping welds or branch
pipe connection welds to piping, search unit wedges shall
be fabricated to produce 45° $2° refracted shear waves.

$.5 Ultrasonic Instrument

The examiner shall use a Sonic FTS Mark I ultrasonic instrument
which shall be aligned and shall display ar alignment calibration tag as
required by NQAP 10-1.

5.6 Couplant

(1) USP-grade glycerine or deionized water (with or without
wvetting agent) shall be used when performing ultrasonic
calibrations and examinations in accordance with this
procedure.

(2) USP-grade glycerine shall be certified for sulfur content
and total halogens in accordance with ASTM D-129-64 and
ASTM D-808-63. The residual amount of total sulfur or
halogens shall not exceed 12 by weight. Deionized water,
when used, shall be supplied by the customer.

SwRI| Form QA 3-2
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(3) Couplant materials used for examinations shall be the same
as used for the calibratiom.

S<7 Thermometer

Quicktemp thermometer Model 5X-666, calibrated and certified in
accordance with the applicable revision of SwWRI Nuclear Projects Operating
Procedure XII-PM-104 shall be used to measure calibration block and component
surface temperature.

6. CALIBRATION METHOD

6.1 Instrument Linearity

The ultrasonic instrument shall be verified at the beginning of
each Jay for amplitude linearity and amplitude control linearity in accordance
with Faragraphs 6.1.1 and 6.1.2. Data required shall be recorded on the SwRI
Instriment Linearity Verification Record and the sheet number shall be refer—-
enced ou the appiicable SwRI Sonic Instrument Calibration Record.

6.1.1 Amplitude Linearity

(1) Position a shear-wave search unit on a calibration block
to obtain indications from the 1/2T and 3/4T holes.

(2) Ad just the search unit position to give a 2:1 ratio
between the two indications, with the larger indication
(1/2T hole) set at 80Z of full screen height (FS”) and the
smaller indication (3/4T hole) set at 40% of FSH.

(3) Without moving the search unit, adjust the instrument
sensitivity (gain) to set the larger indicatiocp to 100Z of
FSH.

(4) With the larger indication at 100Z, record the amplitude
of the smaller indication, estimated to the nearest lZ of
FSH.

(5) Successively set the larger indication from 100Z to 20X of
FSH in 102 increments (or 2 dB steps if a fine control is
not available); observe and record the smaller indication
estimated to the nearest 12 of FSH at each setting. The
reading must be 502 of the larger amplitude within 5% of
FSH.

SwRi Form QA 3-2
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6.1.2 Amplitude Control Linearity

(1) Posit.ion a shear-wave search unit on a calibration block
to obtain maximum amplitude from the 1/2T hole.

\2) Without moving the search unit and according to the fol-
lowing table, set the indication to the required percent
of FSH and increase or decrease the dB as specified. The
signal shall be estimated and recorded to the nearest 12
of FSH and shall fall within the limits of the following

table:

Indication Indication

Set at 2 of dB Control Limits, Z of

Full Screen Change* Full Screen
802 -6dB 32 to 482
802 -12dB 16 to 24%
402 +6dB 64 to 962
202 +12dB 64 to 962

*Minus denotes decrease in amplitude; plus denotes increasel.

6.2 Calibration

The complete ultrasonic calibration shall be performed prior to
the examination.

NOTES

The REJECT control shall be maintained in the O position during calibration and
examination.

The nominal piping production material thickness shall be used to determine the
correct calibration block and search units for the examination of piping
component. which may be thicker than the nominal pipe size and welded to the
pipe. The Level II examiner shall ensure that complete coverage of the thicker
piping component is obtained. Additional calibration vee-path positions and
larger screen sizes may be required to assure this coverage. The additional
calibration vee 'path positions and larger screen size shall be used for the
examination from the thicker component and the nominal pipe side of the weld.

The FREQ MHz control shall be turned to ! when a 1.5 MHz search unit is used,
*o 2 with a 2.25 MHz search unit, and to 5 with a 5.0 MHz search unit.

SwRI Form QA 3-2
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The type and length of the search unit cable shall be recorded on the SwRI
Sonic Instrument Calibration Record.

The centerline of the search unit shall be at least 3/4 inch from the nearest
side of the block. Rotating the beam into the cormer formed by the hole and
the side of the block may produce a higher amplitude at a longer beam path.
This beam path shall not be used for calibratior.

All spaces on the SwRI Sonic Instrument Calibration Record shall b. filled in.

§:2.1 Teggeraturc

The temperature of the calibration block shall be within 25°F of
the component temperature and shall be recorded on the SwRI Sonic Inscrument
Calibration Record for the initial calibration and each verific.tiom.

The surface temperature of the component to be examined shall be
taken prior to performing an examination and shall be recorded on the appli-
cable SwRI Examination Record.

6.3 Calibration for Circumferential Butt Welds

6.3.1 Straight-Beam Distance Calibration

The screen distance chosen shall be the shortest applicable size
to include at least 1/4t beyond the thickest production material to which the
search unit is applied.

Observing back reflections from the applicable reference block,
adjust the MAT'L CAL, RANGE, and DELAY controls to obtain "he required linear
sound path distance displayed along the screen baseline.

6.3.2 ﬁgsle-ﬂeam Jistance Calipbration

The screen distance chosen shall be the shortest applicable size
to include at least 1/8 vee-path past the anticipated examination range.

Observing radius echoes from the applicable reference block,
ad just the MAT'L CAL, RANGE, and DELAY controls to obtain the required lineaz
sound path distance displayed along the screen baseline.

When the same ’‘nstrument is used for both 45° and 60° examina-

tions, the screen distance ca.._.ration shall be conducted in the following
manner:

(1) The screen distance size shall be determined by the angle-
beam s:arch unit requiring the longer examination range.

SwRI Form QA 3-2
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6.3'3

6.3.3.1

6.3.3.2

(4)

Position the 45° #2° search unit on the appropriate refer-
ence block and record all required referemce block entries
on the appropriate SwRI Sonic Instrument Calibration
Record.

Without changing the MAT'L CAL, RANGE, or DELAY controls,
repeat step (2) with the 60° $+2° search unit.

No attempt shall be made to compensate for the delay
difference between 45° +2° and 60° +2° screen distance
calibrations. This difference shall be considered when
resolving indications.

Straight-Beam Distance Amplituds Correction

A DAC curve shall be estabiished by utilizing respcnses from the

basic calibration holes.

Production Material 1 Iach or Less in Thickness

(1)

(4)

Position the straight beam search unit to obtain maximum
response from the 1/2T hole.

Adjust instrument gain controls to obtain the primary
reference response at an amplitude of 50X #5% of FSH.

Draw a straight horizontal line on the instrument screen
at the primary reference amplitude to extend a distance
equal to the nominal thickness of the production material.

Signal amplitudes for indications recorded shall be refer-
enced as a percentage of this line.

Production Material Greater Than 1 Inch in Thickness

(1)

Position the straight-beam search unit to obtain maximum
Tesponse from the calibration hole selected from the
following, which produces the highest amplitude:

Hole
1/4T

1/2T (if present)
3/4T

SwRI Form QA 3-2




SOUTHWEST RESEARCH INSTITUTE | svi-wr-s00-31

Revision 9
December 1982

NUCLEAR PROJECTS OPERATING PROCEDURE Page 11 of 26

(2)

(3)

(4)

Ad just the instrument gain controls to obtain a primary
reference response at 502 5% of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search unit to obtain maximum reeponse from
the remaining calibraticn holes and mark #- .. amplitude onm
the screen.

Join these points with a smooth curved line which shall
extend 1/4T beyond the last qualified calibratiom point.

6.3.4 Angle-Beam Distance Amplitude Correction

If a curved block is used, DAC curves for the examination of
circumferential welds shall be constructed by utilizing the responses from the
holes oriented perpendicular to the axis of the basic calibration block.

$:3.4:]1 Material 1 Inch or Less in Thickness

45° and 60° DAC

(1)

(2)

(3)

(4)

(3)

Position the 45° #2° search unit to obtain maximum
response from the calibration hole and vee-path positionm,
selected from the following, which produces the highest
amplitude:

Hole Vee-Path Positions

1/2T 2/8, 6/8, 10/8

Adjust the instrument gain controls to obtain a primary
reference response at 752 5% of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has heen
established.

Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

Repeat steps (1) through (4) using a 60° +2° search unit.

SwRi Form QA 3-2
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EXCEPTIONS

I1f the configuration of the weld is such that the 60° $+2° search unit sound-
beam is not directed into the A-B~E~F intersect (as depicted in SKETCH 1) on

the straight pass, a 14/8 vee-path calibration shall be accomplished with a
45° $+2° gearch unit.

6.3:4:2 Material Greater Than 1 Inch to 3 Inches in Thickness

45° and 60° DAC

(1) Position the 45° $2° search uni: to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:

Hole Vee~Path Positions
1/4T 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

(2) Adjust the instrument gain controls to obtain a primary
reference response at /5% +52 of FSH and mark this ampli-
tude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

(3) Position the searcn unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

(4) Join these points with a smooth curved line which shall
not extend more than 1/8 vee~path beyond the last
qualified calibration point.

(5) Repeat steps (1) through (4) using a 60° +2° search unit.
EXCEPTION
If the configuration of the weld is such that a 60° +2° search unit beam is not

directed into the weld root, a 13/8 vee-path calibration shall be accomplished
with a 45° £2° search unit.

SwRi Form QA 3-2
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6.3.4.3 Material GCreater Than 2 Inches to 5 Inches in Thickness

45° and 60° DAC

(1) Position the 45° +2° search unit to obtain maximum
response frcem the calibration hole and the vee-path
position, selected from the following, which produces the
highest amp..itude:

Hole 45° Vee-Path Positions
1/41 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

(2) Adjust the Iinstrument gain controls to obtain a primary
reference response at /5% #5% of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

’ (3) Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

(4) Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

(5) Repeat steps (1) through (4) with a 60° $2° search unit
utilizing the following vee-path positions:

Hole 60° Vee-Path Positions
1/4T 1/8

1/2T (if present) 2/8, 6/8

3/4T 3/8, 5/8

6.3.4.4 Clad Piping 45° and 60° DAC

(1) Position the 45° +2° search unit to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:

SwRI Form QA 3-2
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Hole Vee=Path Positions
1/4T 1/8
1/2T (if present) 2/8
3/4T 3/8

(2) Adjust the instrument gain controls to obtain a primary
reference response at 75% $5% of FSH and mark this
amplitude on the screen. The gain controls shall not be
ad justed once the primary refereance response has been
established.

(3) Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

(4) Join these points with a smooth curved line which shall
extend 1/8 vee-path beyond the last qualified calibration
point.

(5) Repeat steps (1) through (4) with a 60° $2° search unit.

6.4 Calibration for Branch Pipe Comnection and Longitudinal Seam
wWelds
6.4.1 Straight-Beam Distance Calibration

The straight-beam distance calibration shall be the same as that
described in Paragraph 6.3.1.

6.4.2 Angle-Beam Distance Callbration

The screen distance chosen shall be the shortest applicable size
to include at least ./8 vee-path past the anticipated examination range.

Observing the radius echoes from the applicable reference block,
adjust the MAT'L CAL, RANGE, and DELAY controls of the iustrument to obtain the
required linear sound path distance displayed along the screen baseline.

6.4.3 Straight-Beam Distance Amplitude Correction

The straight-beam distance amplitude correction shall be the
same as that described in Paragraph 6.3.3.

SwRi Form QA 3-2
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6.“"

6.“'6.1

6.4.“'2

Angle-Beam Distance Amplitude Correction

If a curved block is utilized, DAC curves shall be constructed

by utilizing the responses from the basic calibration holes oriented axially
with the basic calibration block.

Material 1 Inch or Less in Thickness

(1)

(2)

(3)

(4)

45° DAC

Position the 45° $+2° search unit to obtain maximum
response from the calibration hole and vee-path positiom,
selected from the following, which produces the highest
amplitude:

Hole Vee~Path Positions
1/2T 2/8, 6/8, 10/8

Adjust the instrument gain controls to obtain a primary
reference response at 752 +52 of FSH and mark this
amplitude on the screen. The gain controls shall not be
adjusted once the primary reference response has been
established.

Position the search unit to obtain maximum response from
the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

Material Greater Than 1 Inch to 5 Inches in Thickness

(1)

45° DAC

Position the 45° $2° search unit to obtain maximum
response from the calibration hole and the vee-path
position, selected from the following, which produces the
highest amplitude:
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(2)

(3)

(4)

(1)
l (2)

Hole Vee~Path Positions
1/4T 7/8

1/2T (if present) 2/8

3/4T 3/8, 5/8

Adjust the instrument gain controls to obtain a primary
reference response at /5% +52 of FSE and mark this
amplitude on the screen. The gain controls shall not be

adjust:d once the primary reference response has been
established.

Position the search unit to obtain maximum response from

the remaining vee-path positions and mark each amplitude
on the screen.

Join these points with a smooth curved line which shall
not extend more than 1/8 vee-path beyond the last
qualified calibration point.

6.4.4.3 Clad Piping 45° DAC

This calibration shall e the same as that described in Para-
graph 6.3.4.4, steps (1) through (4), using the 45° $2° search unit only.

6.5 Secondagz DAC Calibrations

If all points on the DAC curve do anot appear at 202 of FSH or
greater, a secondary DAC curve shall be constructed as follows:

All secondary DAC curves shall contain at least 2 points.

The DAC point at 2 lines or greater in amplitude and adia-
cent to a DAC point that falls below 2 lines of amplitude

shall be brought to the primary reference level by manip-

. lating the gain controls. This point shall be marked on

the instrument screen. The adjacent point(s), previously

at less than 2 lines of amplitude, shall be marked on the

screen and all points connected with a smooth curved line.
The gain setting for this secondary DAC curve shall be

recorded on the appropriate SwRI Sonic Instrument Calibra-
tion Record.
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EXCEPTIONS

When the first DAC point is the only point above 2 lines of amplitude, the next
highest point shall be brought to the primary reference level. This point
shall be marked on the instrument screen. The other points previously at less
than 2 lines of amplitude shall be marked on the screem and all points con=-
nected with a smooth curved line. The gain setting for this secondary DAC

curve shall be recorded on the appropriate SwRI Sonic Instrument Calibration
Record.

It shall not be necessary to comstruct a secondary DAC when the calibration
consists of a 2/8, 6/8, and 10/8 vee-path.

6.0 Calibration Verification
6.6.1 Sweep Range and DAC Curve Verification

Sweep range calibration shall be verified on the appropriate
reference block; and DAC curve calibration, if applicable, shall be verified on
the appropriate basic calibration block:

(1) At the start of . series of examinations

(2) With any substitution of the same type and length of
search unit cable

(3) With any substitution utilizing the same type of power
source; e.g., a change from one direct current to another
direct current source

(4) At least every &4 hours during the examination

(5) At the finish of a series of examinations

(6) Whenever the validity of the calibration is in doubt

6.6.2 Calibration Changes

(1) Perform the following if any point on the DAC curve has
decreased more than 202 of FSH or 2 dB in amplitude, or
any point n the swe2p line has moved more than 10% of the
sweep reading or 52 of full sweep, whichever is less:
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6.6.3

bration:

(a) Void all examinations referring to the calibration in
question and performed after the last valid calibra-
tion verification.

(b) Conduct a new calibration.

(¢) Reexamine the areas for which examinations have been

voided.
(2) Perform the following if any point on the DAC curve has
increased in amplitude more than 202 of FSH or 2 dB:
(a) Correct the calibration.
(b) Reecxamine all indications recorded since the last
va.’d calibration verification.
{(¢) Enter proper values on a new SwRI Examination Record.
Recalibration

Substitution of any of the following shail be cause for recali-

(L)
(2)
(3)
(4)
(5)
(6)

Search unit (wedge/transducer)
Couplant

Ultrasonic instrument
Examination persocunnel

Cable type of length

Change in type of power source; e.g., a change from
alternating to direct current
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.4

7 EXAMINATION

7-1 Examination Areas

7s1:3 Circumferential and Longitudinal Butt Welds in Piping

Circumferential and longitudinal full-penetration butt welds
with a nominal thickness of greater thanm 0.4 inch to 5.0 inches shall be
examined from the outside surface of the pipe.

Scanning of the weld and base material shall be adequate to
ensure complete coverage for 1/3t from the inside surface of the pipe as shown
in SKETCH 1. The base material shall be examined for a distance of a 1/4 inch
as measured from the outside surface fusion line on each side of the weld.

Class 1 longitudinal welds shall be examined along the entire ‘
length of the weld during the preservice examination and for at least one
pipe~diameter length or 12 inches, whichever is less, from the fusion line of
the intersecting circumterential weld during inservice examinations.

Class 2 longitudinal welds shall be examined for at least 2-1/2t
length from the fusion line of the intersecting circumferential weld during
preservice and inservice examinations.

T+1:2 Butt Welds of Branch Pipe Connections

Full penetration butt welds of branch pipe connectiomns in
pressure piping greater than 0.4 inch to a maximum of 5.0 inches nominal
thickness shall be examined from the outside surface of the pipe.

Scanning of the weld and base material shall be adequate to
ensure complete coverage for 1/3t from the inside surface of the pipe. The
base material shall be examined for a distance of a 1/4 inch measured from the
outside surface fusion line on the main run pipe side of the weld.

) 25 Surface Condition

The coatact surfaces shall be free from weld spatter, roughness,
or other conditions which interfere with free movement of the search unit or

impair the transmission of ultrasound.
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7.3 Indication Length Zero Reference (Lo) Location

Areas to be examined in accordance with this procedure shall
have an Lo marked in accordance with the applicable revision of SwRI Nuclear
Projects Operating Procedure IX-FE-103.

7.4 Scanning Parameters

When practicable, scanning shall be performed at a minimum gain
setting of 2 times the reference level sensitivicy.

Tnstrument gain setting for scanning shall be determined on the
basic calibration block as follows for each primary reference level utilized:

(1) Wich the instriment at the primary reference level, manip-
ulate the search unit on the basic calibration block to
obtain a signal of 40X of FSH from a calibration reflector
(side~drilled hole).

(2) Add 6 dB of gain by utilizing the 6 dB switch (if
i present), the fine gain control or a combination of the

o fine and coarse gain controls and choose the method which
yields a signal response closest to 80Z FSH.

(3) The sigrsl response of the method chosen shall be within
+2 dB of 80% FSH. This amplitude and methoa shall be
recorded on the Ultrasonic Instrument Calibration Record.

The method chosen above shall be used during the valid calibra-
tion period for all scanning at 2 times the reference level sensitivity.

7.4.1 Scanning

Scanuing overlap shall be a minimum of 102 of the search unit
piezoelectric element dimension perpendicular to the direction of scan.

The search unit movement rate for scanning shall not exceed
6 inches per second.

3 Attenuation and Thickness Measurements

7+5.1 Longitudinal Attenuation Measurements

A straight—-beam search unit as described for attenuation measure-
ments (Paragraph 5.4) shall be placed on the appropriate basic calibration
block. Obtain a backwall reflection, setting this signal between 50X and 90%
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of FSH. Record the signal amplitude and instrument gain settings on the appro=-
priate SwWRI Sonic Instrument Calibration Record for Attenuation/Lamination
Examinat!su. Adjust the instrument gain controls to display the next backwall
reflection at the same amplitude at which the preceding backwall reflection was
rscorded. Record the signal amplitude, instrument gain settings, and the dB
difference required to obtain the adjacent backwall reflections at anm equal
amplitude.

Place the straight-beam search unit on the examination surface
and determine the dB difference required to obtain signals of equal heizht from
two adjacent backwall reflections. Record this dB difference on the appropri-
ate SwRl Examination Record. The search unit for attenuation measurements
shall be placed adjacent to Lo on the base material away from the heat-affected
zone (HAZ). If attenuation measurements cannot be taken adjacent to Lo, the
location of the measurements shall be recorded on the apnropriate SwRI Exami-
nation Record. Measurements shall be taken at least at the following
locations:

(1) Two positicns for circumferential and longitudinal welds,
one on each side of the weld

(2) One position adjacent to Lo on the main rum pipe base mate-
rial for branch connection welds

NOTE

Attenuation measurements shall not be conducted for longitudinal or branch
connection welds if measurements have been conducted in the applicable piping
base material.

No attenuation measurements shall be conducted on clad piping.

1+5:.2 Thickness Measurements

Thickness measurements shall be taken at a minimum of three
points adjacent to Lo for longitudinal and circumferential welds (on the
centerline of the weld and at one poinc in the base material on each side of
the weld). Thickness measurements shall be taken at a minimum of two points
adjacent to Lo for branch pipe connection weids (onme on the base material of
the main run pipe, and one on the base material of the branch connection). If
these measurements cannot be taken adjacent to Lo, the location of the measure-
ments shall be recorded on the appropriate SwRI Examination Record.
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Screen distance calibration for this examination shall be con-
ducted in accordance with Paragraph 6.3.1. Measurements shall be taken by
placing the straight-peam search unit in the appropriate position on the
examination surface and observing the position of the back wall reflection on
the instrument screen. These measurements shall be recorded on the appropriate
SwRI Examination R&cord.

7.6 Examination of Circumferential and Longitudinal Butt Welds in
Pigin‘

71:6.1 Angle-Beam Examination for Indications Parallel with the Weld

Angle-be¢am examinations for circumferential welds shall be accom—
plished using 45° #2° and 60° #2° refracted shear-waves from both sides of the
weld. For this examination, the sound-beam shall be directed perpendicularly
into the weld to detect indications parallel with the weld. Callbration for
these examinations shall be in accordance with Paragraphs 6.3.2 and 6.3.4.

Angle~beam examinations for longitudinal welde suall be accom—
plished using a 45° $+2° refracted shear wave from both sides of the weld. For
this examination, the sound-beam shall be directed perpendicularly intc the
weld to detect indications parallel with the weld. Calibration for this exami~-
nation shall be in accordance with Paragraphs 6.4.2 and 6.4.4.

7.6.2 Alternate Examination

A 45° $2° and 60° +2° shear-wave examinatioun shall be conducted
as required to assure complete coverage from both sides of the circumferential
weld. A 45° #2° shear-wave examination shall be conducted as required to
assure complete coverage from both sides of the longitudinal weld. Any areas
of the weld not receiving complete coverage from both sides shall be examined
from one side of the weld with the required shear-wave(s) anc a straight-beam
longitudinal-wave applied to the surface of the weld crown in the affected
areas. Calibration for the longitudinal-wave search unit shall be in accord-
ance with Paragraphs 6.3.1 and 6.3.3.

7.643 Aagle-Beam Examination for Indications Perpendicular to the Weld

An angle-beam examination shall be conducted on each weld v.i,~
a 45° $2° shear-wave. This examination shall be conducted by placing the
search unit on the weld with the sound beam directed into and parallel with the
weld to detect indications perpendicular to the weld. The entire length and
width of the weld shall be scanned with the search unit beam directed in this
manner, once in a clockwise and once in a counterclockwise direction.
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For austenitic materials, the search unit shall then be placed
on the base metal with the search unit wedge touching the edge of the weld
crown and the sound beam directed tangential into the weld at a 45° $10° angle.
The eantire length of the weld shall be scanned with the search unit beam
directed in this manner on each accessible side of the weld. The search unit
shall then be turned 90° and the scans repeated. Calibration for these
examinations shall be in accordance with Paragraphs 6.3.2 and 6.3.4 for cir-
cumferential welds, and Paragraphs 6.4.2 and 6.4.4 for longitudinal welds and
branch pipe connection welds. Geometric root ripple echoes occurring at the
same metal path distance as flaws adjacent to the weld root are to be expected.
A flaw must be distinguished from root ripple by the greater echo amplitude of
a flaw compared to the amplitude of the root ripple at the same location. A
flaw indication adjacent to the weld root tends to mask out several facets of
the root ripple and travels along the baseline through the root ripple package.

7.6.4 Angle-Beam Examination for Indicaticns in Austenitic Ease
Material Perpendicular to the Weld

An angle-beam examination shall be conducted on lt of base
material adjacent to each weld using a 45° r2° shear-wave. This examination
shall be conducted by placing the search unit on the base material with the
sound beam directed parallel to the weld to detect indications perpendicular to
the weld. The base material within 1t of the weld shall be scanned with the
search unit directed in this manner, once in a clockwise direction and once in
a counterclockwise direction. Calibration for these examinations shall be in
accordance with Paragraphs 6.3.2 and 6.3.4 for circumferential welds, and
Paragraphs 6.4.2 and 6.4.4 for longitudinal welds and branch pipe connection

welds.
p I | Examination of Butt Welds of Branch Pipe Connections
b P S | Straight-Beam Examination of Welds

A straight-beam examination shall be performed on the surface of
the weld crown when possible. Calibration for the straight-beam examination
shall be in accordance with Paragraphs 6.3.1 and 6.3.3.

r o - Angle-Beam Examination for Indications Parallel with the Weld

An angle-beam examination shall be accomplished using a 45° +2°
refracted shear-wave from the main run pipe side of the weld. For this examina-
tion the sound beam shall be directed perpendicularly into the weld to detect
indications parallel with the weld. Calibration for these examinations shall
be in accordance with Paragraphs 6.4.2 and 6.4.4.
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Py

Angle-Beam Examination for Indications Perpendicular to the Weld

The angle~beam examivation for indications perpendicular to the
weld shall be the same as ribed in Paragraph 7.6.3.

7.8 Postexamination Cleaning

Arrangements shall |: made with the customer for postexamination
removal of couplant materials.

8. RECORDING CRITERIA

ji' B Ultrasonic reflectors producing a respouse greater tham 50 of the ref-

erence level shall be recorded on the appropriate SwRI Ultrasonic Examination

. Record.

Any ultrasonic reflectors not readily attributable to geometry by the
examiner shall be recorded on the appropriate SwRI Ultrasonic Examiantion
Record and investigated by a Level II or Level III examiner to the extent
necessary to determine the shape, identity, and locationm of the reflector.
Examples of non=geometric reflectors (which @ay occur at any ampliutde) are
those which ara slightly removed from the weld root and/or chamfer, mask the

root indications, are transverse to the weld, or have linear dimensions with
side branches.

TN

The end points of the indication as determined by 1002% DAC shall be
recorded.

Indications shall be recorded in accordance with the techniques outlined

in the applicable revision of SwRI Nuclear Projects Operating Procedure
IX-FE~-117.

Indications investigated and found to be other than geometrical in nature,
regardless of the amnlitude, shall be reported to the customer for evaluation.

Scanning limitations shall be recorded.
EVALUATION
——— Y

Evaluation of reportable indications shall be the responsibility of the
Customer, or the customer's representative, and shall be conducted in accor-
dance with ASME Boiler and Pressure Vesse] Code, Section XI, Article IWA-3000.
The applicable year and Addenda of the Code shall be as specified in Para-
graph 3. of thi.s procedure.
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10. RECORDS

with this procedure in the examination report.

The customer shall receive copies of documents generated in accordance

Documents generated in accordance with this procedure shall be stored and
retained as a portion of the examination report. The examination report shall
be stored by the Manager of the Support and Administration Section, Quality
Assurance Systems and Engineering Divisiom, in the Data Storage Facility for
the period specified by the contractual agreement with the customer.
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