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ULTRASONIC EYAMINATION OF HUCLEAR COOLANT. SYSTEM PIPING

PURPOSE AND SCOPE

A. Purpose
This procedure sets forth the instructions for
ultrasonic examination of full penetration welds and
adjacent base metal in piping and fittings with nominal
wall thicknesses of 0.2" through 6.0".

B. Scope

1. This procedure is applicable to full penetration

circumferential, longitudinal, attachment and branch
connection welds in ferritic and austenitic stainless
steel materials where successful caiibration is

achieved .

This pfocedure is applicable when a minimum of 1/2

node metal path examination is utilized.
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3. This procedure is applicable when remote .instrumen-

B.
tation is used.
REFERENCES
A. This procedure is in compliance with the applicable

portions of the following referenced documents:
1. American Society of Mechanical Engineers Boiler and

Pressure Vessel Code;

a) Section V, "Nondestructive Examination, 1977
edition, Summer 1978 addenda; _

b) Section XI, "Rules for Inservice Inspection of
Nuclear Power Plant Components", 1977 edition,
addenda through Summer 1978, including Appendix
IIT, "Ultrasonic Examination Method for Class 1
and 2 Piping Systems Made from Ferritic Steels."

2.' American Society for Nondestructive Testing;
a) Recommended Practice No. SNT-TC-1A, June 1975,
' “Personnel Qualification and Certification in
Nondestructive Testing."
3. a) LMT Procedure QA-6, “"Qualification and Certifi-
cation of NDE Personnel.”

b) LMT Operating and Quality Assurance Manual.
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ITI.

IvV.

VI.

DEFIRITIONS

None.

RESPONSIBILITY

A. The Technical Manager, LMT, Inc., is responsible for the
generation and control of this procedure and shall so
indicate by a dated signature on Page 1.

B. The responsible Level 111 Field Superviscr, LMT, or his
designated Level IIl alternate, LMT, shall qualify the

procedure for a particular examination.

PROCEDURE QUALIFICATION

The procedure may be qualified for specific examinations,
personnel, and equipment by performing and decumenting a

successful calibration.

PERSONNEL REQUIREMF T

A. Personnel shall be qualified and certified according to
the requirements of ASME XI, SNT-TC-1A, and LMT, Inc.
Procedure QA-6, "Qualification and Certification of NDE

Personnel."




— T
P 5 A r- N 0 (™™ PROC. UT-10
L?n?“zer o LhQAVCJlﬂu“ O R LI‘\. dﬂa‘vljghﬁwc’- {‘AGE 4
,-.Ll » Tes‘lng ° Lnglnee””g s SQI’VICG‘ L [fC"nlng FOLLOWING PAGE 5
T el 515 Aldo Avenue
M Sonta Clara, CA 95050  [REVISION 11
408-960-9333 DATE 11/12/82

vVI. B. Examiners shall be certified Traince, Level I, Level 11,
or Level 111, by LMT, in ultrascnic testing. If Level I
personnel are used for angle beam scanning, a Level II
must be able to view the results on the CRT. Trainees
‘'may be used to operate recorders and record data.

C. When using a remote ultrasonic master/slave tester
system, examinations shall be controlled by a Level II
using the master unit and performed by a Level I using
the slave unit. )

D. Personnel evaluating ultrasonic data or interpreting
strip charts shall be certified a minimum Level II, by
LMT, in ultrasonic testing.

E. LMT personnel reviewing examination reports for con-

formity to the requirements of this procedure shall be

certified Level 111.

VII. EQUIPMENT AND MATERIAL REQUIREMENTS

A. Ultrasonic testers shall be of the pulse echo type. In-
gffuments shall have an amplitude display linear within
5% of calibrated screen height over 80% of that height;
and an attenuator, stepped irvr increments of 2 dB or

less, which is accurate over the range of the test to
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Vllo

A.

+20% of nominal value. Instruments shall have had their

internal alignment and calibration verified within 90

days of any implementation of this procedure.

1. A record of calibration shall be available at the
jobsite for client audit.

The u1trgsonic master/slave tester system shall be of

the pulse echo type. The master unit shall house the

control functions, and the slave unit shall house a

scope display, telephone communication, and a transducer

connection. .

1. Vertical linearity of +5% of the full screen range
over at least 80% of the calibrated screen height
shall be required for both the master and slave
units.

2. Amplitude control accurate over the useful range of
the instrument to +20% of nominal value shall apply
to the master unit.

3. Aﬁp]itude controls calibrated in units of 2 dB or
less shall apply to the master unit.

4. A record of calibration shall be available at the

jobsite for client audit.
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ViI. C. Connecting cables shall be coaxial, and their length

limited to less than that at which signifi
degradation (2 dB).occurs, but shall not e
feet.
D. 'Electronic recording eqdipment, when used,
electronically aligned within 180 days of
E. Search units shall be certified by the man
LMT, as to essential properties, including
damping, center frequency within 10% of no
relative gain.
1. Transducers should be selected accordi

Table 1. Additional search units may

evaluation or in unusual circumstances;

such use shall be documented by an app
Change to this procedure as per LMT,

Assurance Procedure QA-5.

cant signal

xcepd 200

shall be
use.
ufacturer, or
bandwidth,

minal, and

ng to
be used for
however,

roved Field

Inc. Quality

Material Angle Beam

Thickness Max. Size Max Freq.
Up to .5" 3/8"x3/8" PE or P/C 5.0 MHz
Over .5" 1/2"x1/2" P/C 1.5 MHZ
through 2"
Over 2" 1"x1" PF or P/C 2.25 MHz

Table 1
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VII.

E.

2.

Angle beam transducer wedges shall provide refracted

angles of 45°, +3°, in the calibration block.

a)

b)

Refracted angles shall be determined as fol-

lows:

1) Using an IIM or Rompas block, determine the
wedge exit point and angle.

é) Position the transducer on the calibration
block for maximum response from the far
side notch. i

3) Measure the distance along the block sur-
face from the side of the notch nearest the
transducer to the wedge exit point.

4) Calculate the refracted angle using the

following formula:

@ = arc tan h, where
t
¢ = refracted angle
h = horizontal distance from notch to exit
point
t = block thickness

Other angles or sizes may be used for evalua-
tion, and when geometric and weld configuration

or wall thickness impede effective use of 45°,

FOLLOWING PAGE 8
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3. Search unit contact angle beam wedges shall meet the
criterion of Table 2 for coverage of attachment weld
root areas, as shown in Figure 1, when the examina-

tion is ]imitgd to half-node (half-vee path).

Required Index to Veld
Beam Angle Centerline Distance A
45° 93T
60° 1.6 T
70° 2.47T
Table 2 '

Couplant materials shall be as low as practicable in
sulfur and halogen content. Certification shall be pro-
vided on a generic basis for each brand of couplant.
Analysis for halogens and sulfur shall Be made according
to ASTM D-129-64 and ASTM D-808-63. 5
1. Residual halogens and sulfur shall not exceed 1% by
weight.
2. LMT Gel and Ultra-Gel are satisfactory couplants.
Calibration blocks shall be of the form as described in
ASHE X1 (1977), Appendix I1I, Summer 1978 addenda.
Calibration blocks shall be of the same nominal size,

thickness, material, and surfate finish as the area of
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VII.

(E) major interest in the material to be examined (Fig-

(5 ure Z2).

l.

Calibration notches shall be one inch long, not more
than one-quarter inch wide, and a depth selected

according to Table 3.

Nominal Pipe HWall Notch Depth
Thickness, t, in. (d) in. Tolerance
Less Than 0.312 .05t +10%
-20%
0.312 to 6.0 .05t +10%
-20%
Table 3
2. Calibration holes for use in half-node examinations

only shall be drilled perpendicular to the ends of
the b]ock to the centerline of the pipe, one and
one- half inches deep. The diameters and location

shall conform to Table 4.
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Pipe Wall (T) Hole U Hole Location
1 in. or Less .3/32" 1/27
~ over 1 in. 1/8" 1/4T and 3/4T

through 2 in. ’

over 2 in. 3/16" 1/4T7, 1/27 and
through 4 in. 3/471

over 4 in. 1/4" 1/47, 1/2T7 and
through 6 in. 3/47

Table 4

3. Other reflectors may be included in block designs for

informational purposes.

VIII. PREPARATION

A. Documentation

1. The following preliminary documentation requirements
g shall-be reviewed by the examin r with the client for
review before beginning any examination prbgram:
a) Procedure Qualification
b) Calibration Sheets
¢) Inspection Reports

d) Material and Equipment Certifications




Lam sert o MacGill e Thomas, lne. % VT1°

5

PAGE 11

Testing e Engineering e Service « Training  FroLLowING PAGE 12

515 Aldo Avenue
Santa Clara, CA 95050 | REVISION 11
408-980-9333 | DATE 11/12/82

VIII. A.

C.

1.

e) Personnel Certifications

f) NRC Form 4 (Operating Nuclear Plants Only)
g) NRC Form 5 (Operating Nuclear Plants Only)
h) Status Indicators (Hold Tags)

i) Radiation Hork Permits (when applicable)

Physical Preparation

1.

The‘following physical preparation requirements shall

be reviewed by the examiner with the client before

specific examinations are performed:

a) Insulation removal :

b) OSHA requirements (ladders, lighting, fresh air,
scaffolding, etc.)

¢) Cleanup requirements

d) Safety precautions (other work in area, etc.)

Surface Preparation

1'

-

Responsibility )
It shall be the responsibility of the Lavel 11
examiner to determine the need for surface prep-
aration.

Surface shall be sufficiently smooth and clean so
that a meaningful examination may be pérformed.
Welds shall be identified 9nd all required marking
procedures completed before performing any examina-

tions.
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IX.

LIMITATIONS

1.

This procedure is based on ASME Nuclear Requirements; it
may not be applicable to military, API, or AWS require-

ments without modification.

 The procedure is limited to carbon and austenitic steels

unless specifically qualified for other materials.

CALIBRATION

A.

Test calibration is performed on a complete system. Any
change in the ultrasonic instrument, transducer gable,
or transducer requires test recalibration. A change in
qualified personnel, recording instrumentation, or
recorder connection cable requires a calibration check;
however, instrumenﬁ alignment verification neced not be
made with the transducer used for testing.

lnstrumeht alignment verification for screen height and
amﬁlitude control linearity shall be performed before
the initial examination in any given series and repeated
on a daily basis.

1. Instrument Lincarity Verification

a) Position the angle beam search unit on a cali-

bration block to obtain two echoes with a 2:1

amplitude ratio.




ot

Laiiibert o MacGill e Themas, lne. |7 7110

PAGE 13

Testing * Engineering e Service e Training {0 [ ouinGc PAGE

515 Aldo Avenue |
Santa Clara, CA 95050 {REVISION 11
408-980-9333 DATE 11/12/82

Ol

14

d)

e)

a)

b)

c)

d)

Set the larger echo to 80% of calibrated screen-
height.

Vary the amplitude of the larger echo from 100%
to 20% of calibrated screen height in 10% incre-

ments.

‘Hote that at each increment the smalier echo

remains 1/2 the larger within a tolerance band
of £5% of full screen height.
Record successful performance of the verifica-

tion on a Calibration Report form (Figure 3).

2. Attenuator Linearity Verification

Position the search unit to obtain an 80% of
full scale echo on the calibrated screen.
Adjust the sensitivity control to decrease the

system gain by 6 dB and 12 dB. Compare the

response with Table 5 and determine its accept-

_ability. Estimate system response to %1% of

calibrate full scale.

Position the search unit to obtain a 40% of full
scale echo on the calibrated screen.

Adjust the sensitivity control to increase the
system gain by 6 dB. Fompare the response with

Table 5 to determine its acceptability. Esti-
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e)

f)

g)

mate system response to *1% of calibrated full
screen.

Position the search unit to obtain a.20% of
full scale echo on the calibrated screen.

Adjust the sensitivity control to increase the

system gain by 12 dB. Compare the response

with Table 5 to determine its acceptability.
Estimate system response to +1% of calibrated
full scale.

Record successful performance of the verifica-

tion on a Calibration Report form (Figure 3).

Indica
Set

tion Gain indication To]erance
Change Limits

80%
80%
40%
20%

-6 dS 32% to 48%
-12 dB 16% to 24%
+6 dB 64% to 96%
+12 dB 64% to 96% -

3 Tﬁc
inst

each

Table 5
remote ultrasonic master/slave tester system

rument performance shall be verified before

day's examination.
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X. C. Examination Calibration

1.

Straight beam examination scans are optional. When

used, stra1ght beam examination scans shall be cal-

ibrated at the same time of examination on a repre-

sentative sample of the material examined by plac-

ing the first back reflection at 80% amplitude and

four sweep

divisions.

Table 6

2. Angle Beam Examination (Axial Scanning)

Calibration is performed on a complete system on an

appropriate basic calibration block at phe bégin-

ning of each day's testing of the material.

a) Calibration shall be performed on a calibration
block whose temperature is within #25°F of the
material to be examined. '

b) Set the sweep range on the calibrated tester
Screen according te Table 6. :

Thickness 1.0./0.D.
(T) Metal Path Points
Up to 1/2" 2-1/2 Vee Paths 2,4,6,8,10 Div,.
1/2" - 1" 2 Vee Paths 2.5,5,7.5,10 Div.
| Dol A 1o 1-1/2 Vee Paths 3,6,9 Div,
2 3 g 1 Vee Paths 4,8 Div.
Cast Stain- 1/2 Vee Path . 8 Div.
less - or
Ciad Pipe
S -
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d)

~calibrated screen height.

For examinations utilizing metal‘paths greater
than one-half node, test sensitivity at any
range is established by setting the amplitude
of the nearest circumferential notch echo to
80% of full calibrated scale. The responses
from the remaining circumferential notch echoes
in the test region shall then be obtained at
this sensitivity, joined together in a smooth
DAC curve on the tester face, and similarly
recorded on the Calibration Report form (Figure
3). The DAC curve so generated s tﬁc Primary
Reference Level.

For examinations utilizing a half-node metal
path, DAC curve shall be generated using the
side drilled holes in a basic calibration block
SQ that the maximum hole response is set to 80%
This response shall
be obtained with the transducer centerline
aligned with the hole half length and the beam
perpendicular to‘&he SDH, to prevent possible
erronecous corne;\;‘aponses. The DAC shall be

A
clearly marked on the tester face and smoothly

extrapolated to cover the full examination
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d) range, 0 to T inches. The DAC shall also be
recorded on the Calibration Report form (Figure
3). The DAC curve is the Primary Reference
Level.

e) After the Primary Reference Level has been es-
tablished on the basic block, a calibration
reference response may be established on a
Rompas or other standard reference block. The
response should include both sweep and ampli-
tude calibration points and should bg recorded
as a calibration check response on the Calibra-
tion Report form. This response may be used
for calibration check when an appropriate basic
block is not available.

Angle Beam Examination (Circumferential Scanning)

The angle beam calibration required for axial scan-

ning, (X.C.2), is considered acceptable for circum-
ferential scanning if the amplitude of the axial
calibration is within +#2 dB of the the amplitude
obtained from the axit} notch echoes and its sweep
location is within =17 ‘gf the calibrated reference
response value recorded on.thc calibration sheet.

If these tolerances cannot be met, a complete new

{
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X. C. 3. calibration is required following the requirements
'of X.C.2 of this procedure.

4. When using the remote ultrasonic master/slave test-
er system amplitude peak responses on the slave
unit shall agree with the master unit within 20% of
full scale height and within 5% of sweep range full

scale.

XI. PERFORMANCE

A. Straight Beam Scan

1. The material through which angle beam sound will
travel during the examinations may be examined with
longitudinal beams for thickness information, geom-
elry, weld locations and laminations to supplement
the angle beam examinations.

2. A Reétilinear scan pattern shall be used.

B. Calibration Check

1. A calibration check is required before and after

each examination and wth any change in test per-

*
\ /

e . :
sonnel. In no case ‘=« 11 a calibration check
F ]
i

A}

exceed four hours.
2. The calibration check shall as a minimum consis” of

verification of the DAC curve by a two-point ampli-

tude and range check using the basic calibration

block or a *ortab1c bleck such as the calibration
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x‘.

block or a portable block such és the Rompas whose

response has been related to that of the basic

block.

a) The amplitude response of the reference reflec-
tor during the calibration check shall be with-
in #2 dB, and its swecp location within £10%
of the calibration reference response value
recorded on the calibration sheet to be accept-
able.

b) An unacceptable calibration check shall ée
cause for full examination of the tegt system
to determine the recason for the calibration
change. Typical causes for calibration change
are ambient temperature effects on transducers
and electronics, control settings inadvertently
bhanged. and loss of couplant between the

transducer and wedge. If, in the judgment of
the examiner, the cause of the calibration
change has been cozrccted or may be compensated

for by a change if{;ontrol settings, calibra-

tion may be restoridiusing the calibration

check response.

IR —
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XI.

XI1.

G.

Automatic Alarms

Automatic alarms or recording may be used as an aid to

the examiner.

EVALUATION

AI

Recordinag of Indications

1. Evaluation shall be at the Primary Reference (DAC)

Sensitivity.

2. Evaluate and record all reflectors.

a) Indications shall be éva]uated and recorded to
the extent that the examiner can determine
their size, shape, identity and location.

3. Any indication determined to be non-geometric shall

be recorded, regardless of size, on the form shown

in Figure 5.

Reference System for Reporting Indications
The reference system of Figure 6 shall be used to lo-
cate indications.

Acceptance Criteria

)

The acceptance criteria ('{:ained in Paragraph IWB-3514
' -

of ASME XI, 1977, Summer !'9A8 addenda, and summarized

in the tables drawn in Figures 7 and 8 may be used as a

guide for acceptance.
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XITI.  RECORDS

A. A Report of Visual and Ultrasonic Examination (Fig-

ure 4) shall be prepared for cach item examined, and

shall be related to a Report of Ultrasonic Calibration

(Figure 3).

B. Oscillograph chart records shall be made of all angle

beam examinations.

1. Chart records used in indication analysis shall

utilize two channels, one corresponding to vertical

ageflection of the tester.signal and the other to

horizontal. These channels shall be calibrated to

match the oscilloscope display.  That is, an indi-

cation 90% of vertical amplitude appearing at five

divisions on the tester screen should have a nine

division deflection on one chart channel and a five

division deflection on the other.

2. Chart records shall include pre and post test cali-

bration checks made at the same scanning speed as

the test.

3. Location and other pertinent information shall be

v 1
manually noted on eac=  hart.
-‘\
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XITI.

XIV.

XV,

B. 3. a) Pertinent information includes, but is not
limited to date, time, item, equipment, exam-

iners, scans, gain, and recorder settings and
speed.

C. Alternate Recordings

Other types of recording, such as event or alarm moni-

toring and magnetic taping may be used as an aid to the

examiner where feasible.

REVIEW

A. Examination Reports shall be subject to review by.an
assigned LMT Level 111 examinerkfor conformity to the
requirements of this procedure.

B. Following the final LMT review, the reports will be

transmitted for review by the client and the Authorized

Nuclear Inspector.

DOCUMENTATION STORAGE AND DISTRIBUTION

A. Original examination documentation shall become the

!

property of the client upr sign-off by the ISI Field

Coordinator. Additional x‘p;ﬁts which may include

v examination documentation as reference material shall

be generated from copies.
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B. Field storage facilities shall provide a safe o1
area, and access to files shall be Timited to th,
Field Supervisor, his designated representatives,
client representatives and the Authorized N;cloar

Inservice Inspector.

LMY
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REPORT OF VLTRASONIC CALIBRATION

Examiner/Level Examiner/Level Review/Level
Authorized Inspector Customer
Instrunent s/N ReCal Due Cable
Recorder S/N ReCal Due
Rrecorder S/N ReCal Due
vertical Linearity Check . Check Completed
| _signal 1 100 aQ 20 10 A0 S0 A0 310 290 1
__Signal 2

Signal 2 shall equal 50% of signal 1 %5% of full scale

Attenuator Linearity Check Check Completed _
Tester. 1 Sot -6 -12 +12 4 4 +6

Signal AnD. g80% | 32 to 48 16 _to 24 208 164 to 96 140% 163 toO 96

Actual Value 3

Signal amplitude must fall within listed values

Transducers
S/N Mfg. Type Size Freq. Index Angle
S/N Mfg. _ Type Size Freq. Index Angle
sS/N Mfg. Type Size Freq. Index Angle
s/ Mfg. Type Size Freq. Index__ Angle
Procedure Rev. Date
Cal. Block Type " S/N Ref. Refl. Temp.
verification/Ref. Blk. S/N Ref. Refl. Temp.

instrument Settings

L P

-} Gain

Sweep

Delay

Reject

Damp.
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Location

Report No. _

Cal.No.

Job No.

Date

Paqge

OF

VISUAL

AND ULTRASONIC

EXAMINATION

Description Size

Material

S/N(s)

Location

Preparation

Tenp

Examiner/Level

Authorized Inspecter

. Examiner/Level

. Customer

Revicw/Level

Tester 1

Recorder 1

Transducer 1
3

Couplant

Cable

Marker

Calibration Procedure

Examination Procedure

Recording Procedure

Calib. Blk.

Ref. Gain Damp.

Temp.

Ref. Amp.

Reject

Alarm Mag. Tape Count_

I
:
E
M
S
1
G
N
E
0
u
I
M
E
N
T
P
R
0
C
C
A
L
I
-

Chart

Cal. Check

Gate

Sweep

Time

Cal. Ref. Blk.

Scan Gain Ref. Dwg. _

Ref. Refl,

Amp.

Reject Level

Sweep Position

Report Level

=

NAD = No Apparant Disc. L =

Linear G = Geometry

Spot

M = Multiples

Scan Type Disp.

Scan Type Disp.

Scan

Type

‘Disp.

0 PT

Visual

13

Base Metal

14

15

16

g

i

18

1

I
L
- : ,

sroescription

of Indications

— . .—.—.

.

{

Figure 4

.




‘Lambert o MacGill o Thomas, Inc.

Y Tesling ® Engineering * Service # Training

Location

Report No.

4‘..'.'.' e
v 515 Aldo Avenue |79 o
Santa Clara, CA 95050 Date_
408-980-9333
Pane of
ULTRASONIC INDICATION DATA TABULATION
I. INDICATION NO. SCAN NO.
i11. MAXIMUM AMPLITUDE DATA
1. Amplitude
2. Percent DAC ;
3.  Sweep ‘ Metal Path
4, Transducer Position
I11. INDICATION LENGTH
1. Length measured between ___% DAC limits
2. Indication length
3. Transducer-position
IV. . INDICATION CROSS SECTION DATA AT INTCRVALS ALOHG THE
INDICATION'S LENGTH BETWEEN ___ % DAC PUINTS
1. Reference is from weld 0° and weld centerline {or)
Reference is
2. Transducer perpendicular to indication.
TRANSOUCLR] _ MIN SWEEP MAX AMPLITUDE MAX SWCEP
POSITION DISTANCE i
ALON suPp | Mp [ POSIT | AMP | SWP | MP | POSIT SwP | MP | POSIT] DEPTH FROM
INDICATION SURFACE
Figuie 5
Cxaminer Contractor Review
Signature Level

Asst. Examiner L
Signature Level




ey 12

14 17
5 -
11 \/
1 Visual
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" PR s, 3-14 Angle Beam
(Toward next highest weld 15-17 0° weld and HAZ (when required)
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TABLE 1WwB-3514.2
ALLOWABLE PLANAR INDICATIONS
Material: Fermitic steels that meet e requirements of N2-2300 and specified
mimimum yicto strength of 50 kst or tess at 100 F

Vedymetric Examination Method Surface
Komina! Wa!l Thickness, Examination
L in, 0312 or less? 10 20 30 4.0 and over Method
Aspect Surface Subsurface Surface Subsurface Surface Subsurface Surface Subsurface Surface  Subsurfacel Nom Wall Indication
Ratro, indication, Indicetion, Indication, Indwation, Indication, Indication, Indication, Indication, Indication, Indication, | Thickness,  Length,
'R et % ot % et % et %’ at % atT %? et % a2t %? et % atT % L in. '
" Presecvice Examination ; )
[+ 74 92 - 6.7 24 5.7 7.2 47 58 37 46 §
05 78 35 72 87 62 75 50 6.1 40 48 0312 or less 13
10 87 na 79 95 68 81 55 66 43 52
015 95 115 88 ns 75 30 61 73 48 58 10 ¥ 16
020 9€ 115 99 s 84 101 69 82 54 65
02% 36 115 29 18 95 114 78 93 6.1 73 20 14
« 30 56 1ns 99 1ns 95 114 88 109 69 82
€25 96 115 99 ns 25 1naq 88 118 69 93 30 14
"4 96 1S 99 "8 95 114 £8 118 69 104
045 36 15 99 ns 95 N4 g8 118 69 16 40 2nd over 14
00 9.6 115 99 18 95 "4 ‘88 118 69 116
nservica Examination
0. 1n 138 100 126 85 108 70 8.7 55 6.9
005 118 ‘144 108 130 93 1.2 75 9.1 60 72 0.312 or less 02
01w 130 156 18 14.2 10.2 721 8.2 99 64 78
015 144 17.2 132 15.7 1.2 135 91 109 72 87 10 03
c2 144 172 148 7.7 126 15.1 103 123 81 87
- 025 144 17.2 148 172.7 142 171 .7 139 91 109 20 06
020 144 172 148 177 142 171 132 157 103 123
035 144 172 148 2.7 - 142 1”79 132 12.7 103 . 139 30 08
040 144 17.2 148 177 142 79 132 17.7 103 156
045 14.4 172 438 177 142 171 132 172 103 174 40 and over 08
c%0 144 172 148 \77 142 1”71 132 177 103 174
KNOTLS: o =
(1) Fox intermediate flaw aspect ralins 2/7, and thickness [, linear interpolation is permissible > m
(2) 1 13 nominal wall thrtiness or actual wall thickness as detoerminad by UT examunatbion, =8 5
(3) The total Cepth of subsurface indication 1s 2a. . f“ ;
o
- =
—
\
b —
Figure 7 N
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Lamberte NMacGille Thomeg, [ne.

Testing * Engineerng ¢ Service * Training

771 East Brokaw Road
San Jose,Ca. 95112

Location B .

Cal. No.DBM-p/ Timeggs <
Job No. P4 - O/%
Date z - 2' a 2

408 — 297. 8766 P.gg / of 7
REPORT OF ULTRASONIC CALIBRA_TION
N 77dec Greejill Sraﬂy/firgm.?ohua/: 7 /.
g Examirer/ VOIM Examiner/Level . Review/Level 74 éif'
F /
: Authorized Inspector Customer
Instrumer.’ “/r. s/8 37 ReCal DPue?-8-32z Cablef’nyz/
Recorde S/N ReCal Dueg -/. F2
E rRecorder Fpurl S/N ReCal Due@./-32./,0/-§1
o Vertical Linearity Check Check Cmpletedﬁﬁm
Siagngl 1 100 LTV T 20 s0 1 40 in | 2¢ J.gj
u Signal 2 | sol ¢y 0| 2& | i ALl 221 /L6 | 2O
Signal 2 shall equal 50% of Signal 1 25% of full scale
I
Attenuvator Linearity Check Check Completed “ﬂ/
, [ Teatnr Gain_ [ oet =5 212 Tset | +12 Jgee [ =
M Signal Amp. 0% 132 to 48 16 to 24 20% 164 to 96 140% | 64 to 96
Actual Value 70 b 1)
E Signal amplitude must fall within listed values
Transducers
N /
SAMEAYZ  MEg.Hraac Type Bl sizegx.ay Freq. AS4s  Index rd rngle 47 Eom
T
s/N Mfg. Type Size Freq. Index Angle
S/N Mfg. Type Size Freq. Index Angle
sS/N Mfg. Type Size Freq. Index Angle
P
g Procedure/ﬁ)}/{(f;}f’ Rev. Q‘ / / Date § - /7 o 2D
’
C
Cal. Block TypeZlpe ,ng} S/NHX729C Ref. kefl ZDa0lcl Temnp. BiCF
Verification/Ref. Blk. PR s/ & Ref. Refl "gd. SpA Temp. a:’f
A
L ' DAC Cal. Check
Inst t Setti /. g
nstrument Settings ., p
! 10 12 % O8AS
B L P bl A 142" e 0957
." ‘ ’ - 0% 1350
P 3 o o] -
A |Sveer Fr-94v HL:¥00 7 5 3.a5°rf 1§
T e o 2% ‘ ‘ 1%2 lbwo
Delay N *odiv \ L (1
Rowens T8
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Attachment 4

Stress _rule index (SRI) for the weld joints in the nonconforming, service
sensitive piping (IV.B.1.b(6) of NUREG-0313, Rev. 1).

LOOP A LOOP B e T

Weld No. ~_ SRI Weld No. =" SRI
B32-RECIRC-12"-AR-A-1 .08 B32-RECIRC-12"-BR-F-1 .12
B32-RECIRC~-12"-AR-A-2 .48 B32-RECIRC-12"-BR-F-2 .53
B32-RECIRC-12"-AR-A-3 A B32-RECIRC-12"-BR-F-3 45
B32-RECIRC-12"-AR-A-4 .27 B32-RECIRC-12"-BR-F-4 46

1

2

3

1

B32-RECIRC-12"-AR-B-1 .06 B32-RECIRC-12"-BR-G- .10
B32-RECIRC-12"-AR-B-2 .39 B32-RECIRC-12"-BR-G~ .51
B32-RECIRC~12"-AR-B-3 .51 B32-RECIRC-12"-BR-G- .53
B32-RECIRC-12"-AR-B-4 .36 B32-RECIRC-12"-BR-G-4 42
B32-RECIRC-12"-AR-C-1 .57 B32-RECIRC-12"-BR-H- .59
B32-RECIRC-12"-AR-C-2 .58 B32-RECIRC-12"-BR-H-2 .57
B32-RECIRC~12"~AR-C-3 .54 B32-RECIRC-12"-BR-H-3 .53
B32-RECIRC-12"-AR-C-4 .60 B32-RECIRC-12"-BR-H-4 .53
B32-RECIRC-12"-AR-D-1 .08 B32-RECIRC-12"-BR-J-1 .06
B32-RECIRC-12"-AR-D-2 46 B32-RECIRC-12"-BR-J~ A1
B32-RECIRC-12"-AR-D-3 A B32-RECIRC-12"-BR- .45
B32-RECIRC-12"-AR-D-4 .35 B32-RECIRC-12"-BR- .30
B32-RECIRC-12"-AR-E-1 14 B32-RECIRC-12"-BR- .07

2
-3
-4
B32-RECIRC-12"-AR-E-2 .57 B32-RECIRC-12"-BR-K- 42

i |
B32-RECIRC-12"-AR-E-3 53 B32-RECIRC-12"-BR- .38
.58 B32-RECIRC-12"-BR-

.22 B32-RECIRC-4"-B-1
.19 B32-RECIRC-4"-B-11

2
3
4

B32-RECIRC-12"-AR-E-4
B32-RECIRC-4"-A-1
B32-RECIRC-4"-A-11

.25
.22
.20

P et et e el e e O et ek ek et et e ek b bt et P ped s
..-...p-n,.a.—..—n.—.-a,—.....—.p..;—..—ay-p—.p.-p.‘p‘._a..‘p_n

Three dissimilar welds have had no SRI number calculated due to the fact that
these inspections are performed each refueling outage or other planned outage
per previous commitment on NUREG-0313, Rev. 1.

Weld No. SRI
E11-RHR-24"-A-DISCH-12 N/A
E11-RHR-24"-B-DISCH-12 N/A
E11-RHR-20"-A-SUCT-2 N/A




Attachment 5

Stress rule index (SRI) number for the welded joints in the nonconforming,
nonservice sensitive piping (IV.B.2.b of NUREG-0313, Rev. 1).

G LOOP A I B LOOP B

Weld No. SR1 Weld No. SRI
B32-RECIRC-28"-A-2 1.08 B32-RECIRC-28"-B-2 1.03
B32-RECIRC-28"-A-3 1.46 B32-RECIRC-28"-B-3 1.34
B32-RECIRC-28"-A-4 1.41 B32-RECIRC-28"-B-4 1.32
B32-RECIRC-28"-A-5 0.95 B32-RECIRC-28"-B-5 0.93
B32-RECIRC-28"-A-6 0.97 B32-RECIRC-28"-B-6 0.9
B32-RECIRC-28"-A-7 1.38 B32-RECIRC-28"-B-7 1.36
B32-RECIRC-28"-A-8 1.41 B32-RECIRC-28"-B-8 1.36
B32-RECIRC-28"-A-9 1.¢7 B32-RECIRC-28"-B-9 1.05
B32-RECIRC-28"-A-10 1.58 B32-RECIRC-28"-B-10 1.51
B32-RECIRC-28"-A-11 1.52 B32-RECIRC-28"-B-11 1.46
B32-RECIRC-28"-A-12 1.12 B32-RECIRC-28"-B-12 1.12
B32-RECIRC-28"-A-13 1.13 B32-RECIRC-28"-B-13 3.12
B32-RECIRC-28"-A-14 1.51 B32-RECIRC-28"-B-14 1.48
B32-RECIRC-28"-A-15 1.42 B32-RECIRC-28"-B-15 1.40
B32-RECIRC-28"-A-16 0.98 B32-RECIRC-28"-B-16 0.97
B32-RECIRC-28"-A-17 1.02 B32-RECIRC-28"-B-17 1.01
B32-RECIRC-28"-A-18 0.95 B32-RECIRC-28"-B-18 0.95
B32-RECIRC-28"-A-9BC 1.20 B32-RECIRC-28"-B-9BC 1.20
B32-RECIRC-28"-A-12BC 1.04 B32-RECIRC-28"-B-12BC 1.04
B32-RECIRC-28"-A-15BC 0.98 B32-RECIRC-28"-B-15BC 0.98
B32-RECIRC-22"-AM~1 1.15 B32-RECIRC-22"-BM-1 1.14
B32-RECIRC-22"-AM-2 1.11 B32-RECIRC-22"-BM-2 1.20
B32-RECIRC-22"-AM-3 1.03 B32-RECIRC-22"-BM-3 1.21
B32-RECIRC-22"-AM-4 1.24 B32-RECIRC-22"-BM-4 1.14
B32-RECIRC-22"-AM-5 1.18 B32-RECIRC-22"-BB-1BC-A 1.16
B32-RECIRC-22"-AM-6 1.14 B32-RECIRC-22"-BB-1BC-B 1.19
B32-RECIRC-22"-AM-3BC-A 25 B32-RECIRC-22"-BB-3BC-A 1.18
B32-RECIRC-22"-AM-3BC-B 1.20 B32-RECIRC-22"-BB-3BC-B 1.21
B32-RECIRC-22"-AM-5BC-A 1.19
B32-RECIRC-22"-AM-5BC-B 1.16

Three dissimilar welds have had no SRI number calculated due to the fact that
these inspections are performed every refueling outage or other planner outage
per previous commitment on NUREG-0313, Rev. 1.

Weld No. SRI
E11-RHR-24"-A-DISCH-12 N/A
E11-RHR-24"-B-DISCH-12 N/A

E11-RHR-20"-SUCT-2 N/A



