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TITLE: REMOTE ULTRASONIC EXAMINATION OF REACTOR R
PRESSURE VESSEL BOTTOM HEAD WELDS rrreresion]
I. PURPOSE AND SCOPE g
A. Purpose
1. This procedure provides instructions for the
assembly, checkout, and general operafion of the
‘ultrasonic system for conducting remote ultrasonic
examinations of the Reactor Pressure Vessel
Longitudinal and Circumfeﬁéntial Helds.
2. The 1nstrdétions provided implement the requirements .-
of Section XI, ASHE_Boiler and Pressure Vessel Coﬁe,
. 1974 edition, Summer 1975 addenda.
B. Scope ‘
1. This procedure is applicable to the ultrasonic system: *
used with the rémote]y operated mechanical examina-
tion device to conduct the longitudinal and
‘circumferential weld examinations.
2. AsSemb]y and operating instructions for the remotely
operated device are contained in Procedure UTP-47,
"Pole Guided Examination Device Assembly and o }
Opérating Procedure."” :
QUALIFICATION:

Approved for use Q}’\ ‘& MQA}& \l”-l@l-'
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“ I. B. .3. Instructions for the assembly and operation of the
remote automatic ultrasonic data recording system are
: “l8 re rmares contained in Procedure UTP-42, "Remote Automatic
J IsgesV o

N S R Ultrasonic Data Recording."

4, Volumetric examinations shall be performed using

| ultrasonic angle and straight beam techniques, as
2T Y follows:

Bl EERE AR a) Base metal through which sound will pass shall
receive a 0° longitudinal beam examination to

“ B Rk AR detect reflectors which may interfere with the
» 1- _ angle beam examinations; . ' .
eI8unsh «2's b)) A1l welds and one-half t of the base metal beyond

sutyr o 7 each edge of the weld shall receive a 45° and 60°
. ) angle beam exanination, and a 0° straight beam

examination;

]
[ 44d

(97 mee! TTrn" o) Qther angles may be used where wall thickness or

lo dnornaqsing geometric configuration impedes effective use of
= 45° and 60° angle beam examination.

frosn pi o d) The extent of straight and angle beam scanning is
vef\bas acrn: " defined in the Scan Plan sections appropriate to

reoq avi-t the specific area to be examined.
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II. REFERENCES A e 1

A.

B.

Applicable Code Editions }

1. This procedure compiies with the requirements of the
1974 edition of ASME Boiler and Pressure Vessel Code,
Section XI, Summer 1975 addenda. o

Supplemental References

‘2. LMT, Inc. Procedure QA-6, "Qualification and Certifi-

III. DEFINITIONS

1. SNT-TC-1A (June 1975), "Recommended Practice for the
Establishment of Personnel Qualification and Certifi-
i

¢

cation Programs.”

cation of NDE Personnel.” {

3. LMT, Inc. Operating and Quality Assurance Manual,

Revision 12, approved for the WNP-2 Ptreservice

Inspection by WPPSS. %
!
i

Beam Direction: Orientation of ultrasonic beam rel%-

Controller: Electronic device controlling mech@

Index Movement: Module movement (distance moved)

(Increment) between scans.

}
tive to vessel axis, 1ndependentxof

Iw

scan direction. )

{

j

anical system motor direction and/or

speed. May indicate relative posi

tioﬁ via multi-digit readout.

e
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;f’"wu S, Module, Search Unit: Search unit cluster including shoes,
’ ! .
. Yo 2 gve wedges, holding framework, couplant
it e supply manifold.
iddz a3y Sc3n Direction: Motion of search unit module relative

e to vessel axis, independent of beam
s ¥Ys wviiv

-

& direction.
? “}55: v Amaxis: . " Circumferential axis of head.
! s lyargsne Y maxiss . Meridional axis of head.
R R E | ©_calibration block thickness.
| R P v L ) Weld thickness.
srle eaniuge . . ) q
Iv. RESPONSIBILITY

N N .rASF The Technical Manager, LMT, Inc. is responsible for the
generation and control of this procedure and shall so
. Indicate by a dated signature on the procedure cover

| sheet.

%. The responsible Level 111 Field Supervisor, LMT, or his
designated Level IIl alternate, LMT, shall qualify the
procedure for a particular examination.

-tll2 fretds

o DROCEDURE QUALIFICATION

oderfi

"o no;,,Jhis procedure shall be qualified for specific examinations,

. 5‘,,personnel, and equipment by performing and documenting a suc-

cessful calibration. * .

[ R T
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VI. PERSONNEL REQUIREMENTS

A.

Examiners using this procedure shall have levels of
qualifications as per the Procedure Qualification.

Personnel operating the Pole Guided Device’ﬁ%vice shall
be qualified on the equipment and so certified by an

authorized LMT Level III examiner.

1.

For each shift of operation, the exam1n3%1on tea?

shall consist of at least the following personnej:

a)

b)

d)’

i
i
i
t

¥ e

Coordinator/supervisor: Coordinate Efforts o f

individual team members and efforts of the e&ami-
nation team with the owner and appropriate‘o?-
site crafts. S ’VI?
Console operator: Operate controlré?s, recﬁrd
necessary data for completion of scan data ;
sheets. Conduct and verify functional check§ of
mechanical system.
Observer: Stationed at device locaéﬁon to ob-
serve operation of device, warn of pending

obstruction, malfunction, etc. '

Ultrasonic operator: Perform examination cali-
bration, enter appropriate 1nforma£1bn on‘é%rip
chart recordings, verify proper ope;ation of

ultrasonic system. Certified to at least

-
'

Level .IT Ultrasonic.

PR

e
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2. Team personnel may perform the above duties on a
rotational basis, provided adequate cross training
and certification levels are existent.

EQUIPMENT AND MATERIALS

A

VI~

System Description
1.
- of three (3) Nortec NDT-131D ultrascopes, a digital-

The Ultrasonic and Data Acquisition System consist;

to-analog converter, and an eight (8) channel direct
e writing strip chart recorder.
TLge” 2. }he ultrascopes have been modified for rack mounting
‘ and remote "slave" display of each instruments' CRT
L presentation.
The BCD data output'from the mechanical system con-
trollers is converted to analog form by the digital-

to-analog converter and input to the strip chart

[ LY IR recorder.

The eight channel strip chart recorder provides a

o permanent record of range and amplitude data of re-
ceived ultrasonic signals (channels 1-6) and the X
and Y axis location of the device during each scan
(channels 7 and 8). ‘

Instrumentation Requirements

1.

The NDT-131D ultrascopes shall meet the following

performance criteria:
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k]

VvII. 8. 1. a) Vertical linearity (screen height) within 15%§of
full screen, for at least 80% of the total sc?een
height. | !

b) Amplitude control accurate over its u%eful!?ﬁﬁge
to +20% of the nominal ampiitude ratio. !

2. The NDT-131D ultrascopes shall have their 1nterna§
alignment and calibration verified within 90 days‘
prior to use. ‘ ;

a) Records of internal alignment and calibration
" verification shall be available at the jobsite
_ for WPPSS audit. . :

3. The digital-to-analog converter shall meét the foﬁ-
Yowing performance criteria: :

a) Repeat SwRI controller readout (last four dig;ts)
0000 through 9999, #0 counts. ;

b) Analog voltage output proportional to BCD 1n€ut
at the rate of 100 counts/volt, #0.01 v and 1000

|
|

4, The direct writing analog strip chart recorder shall

|

counts/volt, +0.,01 v, switch selectable.

meet the following performance criteria:
a) Frequency resboﬁse at 40 mm - dc to 60 Hz, =1

division.
b) Frequency response at 10 divisions amplitude |- dc

to 125 Hz, %1 division.
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C.

4, c¢) Non linearity may not exceed 0;35% of full scale.
5. The strip chart recorder shall have its internal
alignment and calibration verified within 180 days
prior to use.
a) Records of internal alignment and calibration
verification shall be available at the jobsite
for WPPSS audit. .

Search Unit and Wedge Requirements

1. Search unit essential properties shall be certified

By the manufacturer, including bandwidth, damping, -

_ center frequency within 10% of nominal,.and relative .
gain.

a) A record of search unit properties shall be
avajlable at the jobsite for WPPSS audit.

2. MWedges shall yield-refracted angles of 45°, +2°, and

60°, x£3°, to be acceptable for use.

a) Refracted angles shall be determined in the cali-
bration block daily, prior to use, as instructed
Procedure in UTP-14.

b)" Other angles may be used for evaluation and shall
be within £3° of the nominal wedge angle.

3. The results of examinations performed with angle beam
search units which meet the above requirements are

acceptable provided the search unit beam angle on ‘J

subsequent checking is within £3° of nominal.
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L1

VII.

C.

D.

3.

4.

Should this tolerance not be met on subsequent:check-
ing, determination of the need for re-examination

shall be made and the basis for the decision ﬁocﬁ-

‘mented. ' ?

Search units shall be 0.75 inch diameter with a

central frequency of 2.25 MHz, +10%.

a) Search units of other sizes and/or frequencies
may be used for evaluation and/or in unusua]?
circumsiance§. Such use shall be documented by
an approved Field Change to this procedure in
accordance with the requirements of:-LMT Proceddre

QA-5.

Couplant

1.

Calibration Blocks

Couplant used to conduct examinations governed by

this procedure shall be "reactor grade" deionized

water.

Wetting agents such as Kodak "Photo-flo" may be added

to improve coupling efficiency.

1.

— e 8w

H
-

Calibration blocks shall be of the form and dime
sions of Figures la) through 1 d).

P

Select the appropriate calibration block for a
specific longitudinal or circumferential weld

examination according to Table 1.

s,

P ]

-
R 2 L e T

R N Y
e Bl wesn
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VII. E. 2. “ CALIBRATION BLOCKS
5 WELD DESCRIPTION ‘ CAL BLOCK
v vl AA Bottom Head to No. 1 Shell Course Circ. UT-118
,. ” . y (from Bottom Head Side) ,
: AA Bottom Head to No. 1 Shell Course Circ.  UT-119
: ‘ ‘ (from No. 1 Shell Course Side)
AB No. 1 to No. 2 Shell Course Circ (from . UT-119
. No. 1 Shell Course Side)
3 AB No. 1 to No. 2 Shell Course Circ. (from UT-120
No. 2 Shell Course Side) )
AC No. 2 to No. 3 Shell Course Circ. UT-120
| AD -No. 3 to No. 4 Shell Course Circ. (from UT-120
No. '3 Shell Course Side) . |
- BA° " No. 1 Shell Vertical 45° UT-119 ‘
o B8 No. 1 Shell Vertical 135° UT-119
| é BC No. 1 Shell Vertical 225° UT-119
‘ K
o BD No. 1 Shell Vertical 315° UT-119
3 [
- BE  No. 2 Shell Vertical 10° ' UT-120
‘ g . BF No. 3 Shell Vertical 100° UT-120
o ...| BG No. 2 Shell Vertical 190° UT-120 -
- BH No. 2 Shell Vertical 280° : UT-120
| ‘ ' ' ‘
| § BJ No. 3 Shell Vertical 50° UT-120
o . ' . D
| i BK No. 3 Shell Vertical 170° _ UT-120
i aoilys | BM No. 3 Shell Vertical 290° UT-120
; g BP  No. 4 Shell Vertical 90° . uT-121
e o ) -
| BR N:o. 4 Shel] Vertical 210 . UT-121 ‘
; BN No. 4 Shell Vertical 330° uT-121 n
Table 1 '
‘1 I
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VIII.

PREPARATIONS

A. Documentation

1.

The following documentation shall be reviewed by the

examiner with the WPPSS ISI Field Coordinator before

beginning any examination program:
a) Procedure and Qua]if1caf10n

b) Calibration Reports

c¢) Examination Reports

d) Material and Equipment Certifications

L) Personnel Certifications

_ f) Status Indicators (Hold tags)

B. Physical

1.

. f) Air or nitrogen supply.

The following physica1 preparation requirements *

shall be reviewed by the examiner with the WPPSS

ISI Field Coordinator before specific examinations

are performed: ‘w |

a) Insulation removal

b) OSHA requirements (1ladders, 1'ighting, fresh air;
etc.) : i

¢)’ Cleanup requirements

'd) Safety precautions . ‘"'

e) Electrical outlets - 110-120v AC, 30 amp, sing1e

phase, minimum of two (2) required.

P ey A
< B a
T M —— s 408 A W e s
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VIII. C. Surface Preparation
1. Examination surfaces shall be free from weld $patter
or any other surface condition which will impede free
movement of the search unit module.
2. Examination surfaces shall be free from extraneous
materials or other conditions which, in theopinion
of the examiner, will impair the performance of a
meaningful”examinaiton.
IX. LIMITATIONS .

This procedure is limited to remotely operated ultrasonic

examinations of longitudinal and circumferential welds in the

rreactor pressure vessel, using contact methods, conducted

from the vessel 0D surface.

X, ULTRASONIC SYSTEM INTERCONNECTS AND CALIBRATION
A. System Interconnects
1. Refer to the appropriate section of the Scan Plan;
connect the search unit cables as directed.
2. Perform tﬁe following instrumentation interconnects:
ey
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X, A.

2.

Instrument/Qutput

No.
No.
- No.
No.
No.
No.

B

1
1
2
2
3
3

131D/AMP
131D/RANGE
131D/AMP
131D/RANGE
131D/AMP
131D/RANGE

CONVERTER/X-0UT
'CONVERTER/Y-Z OUT
220/BCD OUT

'82100/8CD ouT

Cable

BNC/Gould
BNC/Gould
BNC/Gould
BNC/Gould
BNC/Gould
BNC/Gould
BNC/Gould
BNC/Gould
MIL/MIL N

MIL/MIL No. 2

No.
No.
No.
No.
No.
No.
No.
No.

o. 1

O ~N O O W N -

Instrument/Input

Chart/Ch
Chart/Ch
Chart/Ch
Chart/Ch
Chart/Ch
Chart/Ch
Chart/Ch
Strip Chart/Ch.
CONVERTER/X IN

Strip
Strip
Strip
Strip
Strip
Strip
Strip

O N O O W N

CONVERTER/Y-Z IN

Calibration, General Requirements

1. Calibration shall be performed on a complete

system.

a) Changes in ultrasonic instrumentation,

cables, or search units requires recali-

bration.

b) An extension of up to six feet may be added

to the search

purposes, and

examination.

(1) When such

responses

unit cables for calibration

removed prior to conducting the

[

extensioh 1s used, ultrasonic

obtained with and without the
s
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Ultrasonic Calibration.”

cation.

exceed 12 h@urs.

screen height.’

both indications.

search unit used for examination.

2. Verify instrument vertica]ylinearity as follows:

X. B. 1. b) (1) extension shall be compared during the fifgt

calibration and so noted on the "Report .of

¢) A change in qualified personnel or recording.

instrumentation shall require calibration verifi-

d) Instrument verticai‘linearity and amplitude

control verifications need nof be made with the

e) Calibration checks shall bé performed before and

after each examination and at intervals not to

»

a) Position an angle beam search unit on the calf-
bration block to obtain echoes from the T/2 and
-3T/4 holes in a 2:1 amplitude ratio.

b) Adjust the amplitude control to position the
larger indication at 190% of calibrated scale and
note the amplitude of the smaller on the calibra-

tion form as estimated td the nearest 1% of

¢) Vary the amplitude control so that the response
of the larger signal is successively lowered in
10% increments to 10% of full.calibrated scale. ‘

At each incremental setting note the response of
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‘3;

d)

Acceptable instrument alignment is verified when
the ratio of the two responses remains two-to-one
over'therrange of amplitude adjustment within 5%
of calibrated full scale. |

Verify the amplitude control accuracy as follows:

a.)

d)

Poéition an angle beam search unit on the cali-
bration block to obtain a peaked echo from the
T/2 hole at 80% of full calibrated scale;

Adjust the amplitude control to decrease the gain
by 6 dB and 12 dB. Note the echo amplitude at
each setting. Estimate the amplitude to 1% of
full calibrated scale.

Adjust the amp]itude control to position the T/2
response to 20% of full ca]ibrated scale.

Then adjust the amplitude control to increase the
gain 12 dB. Record the response as estimated to
1% of full calibrated scale.

Adjust the amplitude control to position the T/2
response to 40% of full calibrated scale. Then
adjust the aﬁp]itude control to increase the gain
6 dB. Note the response as estimated to 1% of

full sca]e:
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X. B. 3. e) Acceptable instrument alignment is verified when

the responses - -noted are within the tolerances of

' Table 2.,
‘( . - pe—
Indication Gain Indication Tolerance
Set Change Limits
80% - ‘ -6 dB ) 32% to 48%
80% ' -12 dB 16% to 24%
40% +6 dB . 64% to 96%
20% . +12 dB 64% to 96%
- . Table 2
f) Instrument a]ignme”nt shall be verified at the ‘

‘beginning of each day's examinationg. Perfor-
mance of the verification shall be recorded on
the U1trasonic Calibration Record (Figure 2).
4, Ca]ibfation‘shall be performed with the calibration
block temperature within 25°F of the component to be
examined. |

C. Straiqgqht Beam Calibration, using Staggered Side Drilled

Holes
1. ‘Sweep Range Calibration
a) Measure the distance from the unclad surface of
‘ the appropriate'calibration block to the edge of
the T/4 hole and the thickness of the block.
(These dimensions may be obtained from the NPPSS
as-built calibration block drawings, Figures la), ‘
1b), 1c), and 1d).) "
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2.

b)

: 0

g)

Position the search unit on the calibration block
to obtain a signal from the T/4 hole.

Adjust the delay control to set the left edge of
the signal to the number of divisions equivalent
to the distance to the T/4 hole measured in a).
Position the search unit on the calibration block
to obtain a first back surface reflection.

Adjust Fhe range control to set the left edge of
the first back reflection to the number of divi-

sions equivalent to the thickness of the block

_ measured in a).

Repeat steps b), c), d), and e) until the signal -
from the T/4 hole and the first baék reflection
appears at the number of sweep divisions equiva-
lent to thg distances obtained in a).

At this sweep range calibration each major divi-

sion of sweep represents one inch of metal path.

Sensitivity Calibration

.2)

Position the 0° search unit for maximum response

_from the SDH in the appropriate calibration block

exhibiting the largest amplitude. See the WNP-2
Program Plan and Figures la), 1b), 1lc), and 1d)

for block selection.
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amplitude to 80% of FSH.

CRT screen.

ness.

Curve.

the CRT screen.

2, and-complete all pertinent data.

Xe C. 2. b) Adjust the amblitude.contro] to set the response
¢) Mark the location of the amp11tdde peak on the

d) Without further sensitivity adjustment, obtain
‘ and mark on the CRT screen the amplitude peak of
theJremaining staggered side drilled ho%es.
e) Connect the amplitude peak marks with a smooth

curve, extended to cover the examination thick-

(1) This is the Primary Reference Response (PRR) ‘l
or Distance Amplitude Correction (DAC)

D (2) The PRR shall terminate when the signal-to-
noise ratio becomes less than four.
f) Position the search unit for maximum response
from a convenient reflector in a reference stand-

ard (Rompas, IIW, etc.). Mark the position on

g)’ Transcribe the PRR curve points and the position
of the reflector from the reference standard to

the Report of Ultrasonic Calibration form, Figure
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.D. Angle Beam Calibration using In-line Side Drilled Holes

1.

2.

Sweep Range Calibration

a)

b)

- ¢)

Position the angle beam search unit for maximum
amplitude response from the T/4 SDH in the appro-
priate calibration block. |

Adjust the .DELAY control to set the left edge of
the T/4 SDH signal to 2.0 sweep divisions.
Position the ang]é beam search unit for maximum
amplitude re;ponse from the 3T/4 SDH. “
Adjust the RANGE control to set the left ed;e of
the 3T/4 SDH signal. to 6.0isweep divisions.
Repeat steps a) through d), in sequence, as
required, until the T/4 and 3T/4 SDH signals

appear at 2.0 and 6.0 sweep divisions.

Sensitivity Calibration

a)

b)

c)

Position the angle beam search unit oﬁ the CLAD
SIDE of the b1ock; determine the amplitude dif-
ference in dB between the 3T/4 and 5T/4 SDH
responses. Record this number for use in step
X.0.2.f)(1).

Position the angle beam search unit on the UNCLAD
SIDE for maximum response from the SDH exhibiting

the largest aﬁplitude.

Adjust the amplitude control to set the response

amplitude to 80% of FSH.
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d)

e)

£)

g)

Mark the location of the amplitude peak on the
CRT screen. |

Hithout further sensitivity adjustment, obtain
and mark on the CRT screen the amplitude peak of
the remaining SDH, éxcept the 5(/4 position.

To obtain the amplitude of the 5T/4 SDH, position
the angle beam search unit for maximum response .
amplitude from the 3T/4 SDH.

(1) Décreaseﬂthe sensitivity control by the dB

value obtained in a) above.

*12) Mark-this amplitude peak at 10:0 sweep divi-

sions.
(3)1 Return the amplitude control to the value of
2.c) above. '
Connect the aép11tude peak marks with a smooth
curve. . _ »
(1) This is the Primary Reference Response (PRR)
or Distance Amplitude Correction (DAC)

Curve.

".(2) The PRR curve shall terminate when the

signal-to-noise ratio becomes less than

four.
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E.

Fo

1)

3)

k)

Position the search unit for maximum response

from a convenient reflector in a reference stand-

ard (Rompés, IIW, etc.). Mark the amplitude peak
on the CRT screen. |

Position the search unit for maximum amplitude

response from the far (clad) §1de square notch.

Mark the square notch amplitude peak on the CRT

screen.

(1) The square notch signal is to be considered
when evaluating planar reflectors perpendic-
ular to the examination surface, at or near
the far surface.

Transcribe the PRR curve points and thé position

of the reflector from the reference standard to

the Repbrt of Calibration form, Figure 2, and

complete all pertinent data.

Beam Spread Determination

Perform beam spread determinations according to Procedure

uTP-14.

7

Digital Calibrations

1. Straight (0°) Beam

a)

Measure the distance from the block surface to
the near edge of the T/4 SDH. (This information
may be obtained from the WPPSS as-built UT cali-

bration block drawings.)
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h)

1)

i)

a)

X.' Fo 1. b) ;

Measure the block thickness.

Depress 1st, 20, SINGLE, SOUNDPATH pushbuttons.
Position the 0° search unit for maximum response
amplitude from-the T/4 hole. ‘

Depress and hold the D-1 pushbutton; adjust the
D-1 control such th?t the range gate triggers on
the T/4 SDH signal. .
Adjust the ZERO control to set the digital read-
out to the distance value obtained in a) above.
Position the 0° search unit for maximum response

amplitude from the far surface of the block. ‘

Adjust the D-1 control such that the RANGE gate

triggers on the back surface s{gnal (the far.
surface of the block). |

Adjust the CAL control to set the digital readouél
to the block thickness.

Repeét steps d) through 1), as required, until

the digital readout is correct fo; each metal

path £0.01 inch.’

2. Angle Beam

Determine refracted beam angle (8) according to

Procedure UTP-14.
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bration block drawings.)

far notch as fol1ows;‘

Metal path = %%%E%

pushbuttons, as appropriate.

triggers on the T/4 SDH.

above.

the baseline to sweep division "0".

X. F. "2. b) Measure the distance (depth) of the T/4 SDH from
the block surface to the hole centerline. (This
information may be obtained from the WPPSS as-
built UT calibration block drawings.)

¢) Measure the block thickness. (This 1nforma§1on

may be obtained from the WPPSS as-buiflt UT cali-
d) Adjust the OFFSET control to set the "step" in

e) Circulate the metal path to the T/4 SDH and the

f) Depress lst, 20, SINGLE, SOUNDPATH, and 45 or 60

g) Position the angle beam search unit for maximum
responée amplitude from the T/4 SDH.
h) Adjust the D-1 control such that the RANGE gate

i) Adjust the ZERO control to set the digital'read-

out to the calculated metal path value of e)

J) Position the angle beam search unit to obtain

max imum response ampliitude from the far notch.
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X, Fe

2. k) Adjust the D-1 control such that the RANGE gate

triggers on the notch signal.

1) Adjust the CAL control.to set the digital readout

to the calculated metal path of e) above.

m) Repeat steps g) through 1) until the digital

readout. is correct for each metal path, 20.01

inch.
Strip Chart Recorder Calibration

Calibrate each strip chart recorder channel to the appro-

priate‘1310 and digital-to-analog converter output ac-

cording to Procedure UTP-42.

XI. PERFORMANCE

~Ae

Calibration Verification

1. Calibration shall be performed using the responses of

the bastc calibration block at the beginning of each

day's examination, with any change in test personnel,

and at intervals not to exceed 12 hours.

2. Calibration checks shall be performed using the re- '

sponses of either the basic calibration block or the

reference standard before and after each examination,

or at intervals not to exceed four (4) hours.

3. Response within 2 dB and 5% of the original amplitude

and'sweep range values respectively shall be con-

sidered proof of calibration. An unacceptable
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A. 3. calibration check shall.be cause for full examination
of the test system to determine the reason for the
calibration change. Typical causes fbr calibration
change are ambient temperature effects on search
units and electronics, control settings inadvertently
changed, and loss of couplant between the search unit
and wedge. If, in the judgment of the examiner, the
cad&e of the calibration change has been correctéd or
may be comﬁensated for by a change in control
;ettings, calibration may be restored using the

_ calibration check response. Any examination that has

" been performed in a noncalibrated cond%tion shall be

repeated.

. 4, Record the time(s) at which verification is performed

on the Calibration Report form.

B. Sensitivity

1. Scanning sensitivity shall be two (2) times that of
the Primary Reference Response.

2. Penetration of st}aight beam energy shall bé verified
by a back surface echo.

C. Coverage (per apd}opriate Scan Plan)

1. The weld apd adjacent base metal for at least t/2 on
both sides of the’weld shall be scanned with a cali--
brated straight (0°) beam, from an accessible

surface.
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XI. . C. 2. The weld and adjacen£ base metal for at least t/2 on

both sides of the weld shall be scanned by 45° and -

§0° (nominal) angle beams (see Figure 3 and Table 3).

; EXAMINATION COVERAGE
Circumferehtial Welds: ;
Distance from Weld Edge
Examination from Examination from
' Beam Bottom Side Top Side
Weld Thickness Direction 45°¢ 60° 45° 60"
AA 6.75/5.75 Axial 10.70 16.45 14.63 21.76
” Circ. 3.38 3.38 ‘4,88 4.88
AB 9.75/6.44 Axial 14.63 21.76 9.66 14.37
Circ. 4.88 4.88 _3.22 3.22
AC 6.44/6.56 Axial 9.66 14.37 9.84 14.64
: Circ. 3.22 3.22 3.28 3.28
AD "6.56/7.25 Axial 9.84 14.64 10.88 16.18
Circ. 3.28 3.28 3.63 3.63
Longitudinal Welds: _ :
Shell Beam Distance from Weld Edge
Course Thickness Direction 45° 60°
1 9.75 Axial 4.88 4.88
' Cirg. 16.8 26.0
2 6.44 - Axial 3.22 3.22
| Circ. 10.2 16.0
3 6.56 Axial 3,28 3.28
wor Axial Circ. 10.4 16.4
4 7.25 Axial 3.63 3.63
Circ. 11.5 18.33

Table 3
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XI. C. 3. The material through which angle beams pass shall be
scanned with a straight beam maintaining a 50% to 80%.
FSH back feflect1on amp11;ude, where practicable..
4. 1Index movement between scﬁns shall not exceed 75% of
the search unit dimension measured perpendicular to
the scan direction.

D. Scanning Directions

The angle beams shall be directed perpendicular to the
weld in two directions, and in two directions paraliel to
the weld (CW, CCHW).

E. chn Speed

1. Scan speed shall not exceed four (4) inches per’sec-
ond. ' E
. 2. Scan speed shall be as specified in Procedure UTP-47.
F. Limitations

Physical and/or other l1imitations, obstructions, etc.,
preventing full compliance with XI.C. above shall be
recorded on the Examination Report form (Figure 4).

XIT. EVALUATION

A. Recordable Indications

1. Any,ngn-geometrié indication with an amplitude
20% or greater of the Primary Reference Response

level shall be recorded.
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XITI.

A

1. a) Geometric reflectors greater than 50% of DAC
shall be 1dent1f1ed and noted on the examination
report and strip chart recording.

2. Clad interface and back wall reflections shall not be
recorded unless, in the opinion of the examiner, an
unusual condition 15“oﬂserved. _

3. The extent and location of laminar reflectors found
by straight beam scanning (XI.C.3) which may inter-
fere with éngle beam examination shall be Fecordeq.

4. kﬁy planar indication exceed1ng the amplitude of the

~calibration planar notch shall be recorded. . .

Indication recording is based on the scheme'of }eference

points shown in Figure 5.

1. Depth data shall be obtained from successive scans
pér;endicular to the indication with a minimum 25%
effective transducer width overlap, and data taken
betwe;n the 20% DAC points.

2. Length data shall be taken between 20% DAC points.

3. Record the following data for ;ach scan pgrpendicular
to the indication:
fa) ‘Maximum amplitude, with associated metal path,

search unit position and sweep location.
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XII. B. 3. b) Twenty percent of DAC points, with associated
metal path, search unit position, and sweep
locations.

4, Enter the above data on tﬁe "Remote Ultrasonic Indi-
cation Data %abu]ation" form, Figure 6. |

c. Evaluation Cr1ter1a

1. Any 1ndicat10n exceeding 20% of the Primary Reference
Distance Amplitude Curve shall be evaluated by ;he
examiner to determine the extent, size, location and
;hape of the reflector. These parameters shall be

_ included on the "Notification of Reportable Indica-
tion" form, Figure 7, and on the "Ultrasonic Indica-

.tion Data Tabulation® fdrm, Figure 6.

~D. Acceptance Criteria |
1. Acceptance criteria contafned in paragfaph 3410 and
3510 of ASME Section XI, 1974 edition, addenda
through Summer 1975, are summerized in the tables
drawn in Figures 8 and 9.
XITI. ‘RECORDS
A. A Report of'Mechen1zed Ultrasonic Examination form shall
be prepared for each item examined, and each examination
report shall be related to the appropriate Report of
U]trasonic Ca11bration. ‘Typical forms are attached in °

Figures 2 and 4.
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XI111. B8. Oscillograph chart records shall be made of all

examina;ions.

1. Chart fecords shall include pre and post test cali-
bration checks made at the same scanning speed as the
examination.

2. Location and pertinent information shall be written
on each chart.

a) Pertinent information includes, but is not 1imi-

. teditd; item, date, and start and cbmpletion

'y times.

C. Recording Conventions : .

1. Ultrasonic stans and the location of indications
shall be recorded according to the conventions es-
tablished in Figure 5.

D. Other types of recording devices, such as event or alarm
monitoring’hay be used to aid the examiqer where feas-
ible.

XIV. REVIEW

A. Examination reports shall be subject to review by an
assigned LMT Level III examiner. for conformity to the
requirements of this procedure.

1. Following the final LMT review, the reports will be
transmitted to the WPPSS ISI Field Coordinator for
review by WPPSS and the Authorized Nuclear Inspector. ‘

et
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XV. DOCUMENTATION STORAGE AND DISTRIBUTION

A.

Original examination documentation shall become the
property of WPPSS upon sign-off by the ISI Field Coordin-
ator. . Additional reports-which may include examination

documentation as reference material shall be generated

from copies. | .

Field storage facilities shall provide‘a safe storage
area and access to files shall be 1imited to the LMT
Field Supervisor, his.designated representatives,IWPPSS

repr;sentatives, and the Authorized Nuclear Inspector.
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REPORT OF ULTRASONIC CALIBRATION
? Examiner/Level Examiner/Level Examiner/Level
g Authorized Inspector Custdmer
Instéument S/N Recal Due
Cable S/N
; Couplant
Mech. Device Descr.
B A -
Q Vartical Linearity Check Check Completed
u Ref Signal 1 100 90 80 70 60 50 40 30 20 10
i Ch 1 Signal 2 ]
Ch 2 Signal 2
Ch 3 Signal 2
P
M |attenuator Linearity Check Check Completed .
E »
! Ref |-lester Gain Set -6 =12 Set +12 Set +6
N Signal Amp. 808 32 to 48 16 to 24 20% 64 to 96 40% 64 to 96
Ch 1 | Actual Value 80% 20% 403
T Ch 2 | Actual Value 808% 20% 40% -
Ch 3 | Actual Value 80% 20% 40% .
{Search Units
S/N Mfg. Type _ Size FPreq. Index Angle
S/N Mfq. Type Size Freq. Index Angle
i S/N Mfgqg. Type Size Preq. Index Angle
i S/N Mfqg. Type Size FPreq. Index Angle
p »
§ Procedure ‘ Revision Date
Calibration Block Type Size S/N _ Temp.
Reference Block Type S/N Temp

(Ini

tial)

Calibration Check Times:

(Pinal’

Figure 2
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REPORT

OF ULTRASONIC CALIBRATION (continuation sheet)

Channel 1

Angle
Sens,

Refl'r. Sweep M.P. Amp.

Sweep

Delay

Reject

Damp.

Freq.

Filter

583888

RepRate

STRIP CHART:
Channels

Sens.

Range

Amp. ..Range Amp.

2 4 o8
DAC

fo

Channel 2

Angle
Sens.

Refl'r. Sweep M.P. Amp.
o x 100

Sweep

8o

Delay

Reject

60

Damp °*

40

Freq.

Filter

+ 20

RepRate

STRIP CHART
Channels

Sens.

Range

Amp. Range Amp.

2 4 6 8
DAC

10

Channel 3

Angle
Sens.

Refl'r. Sweep M.P. Amp.

Sweep

100

Delay

Reject

Damp-,

Freq.

Filter

RepRate

STRIP CHART:
Channels

588

Sens.

Range

Amp. Range Amp.

Figure 2 (con't.)

2 4 6 8

DAC

-
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G = Geometry
L = Linear

S = Spot

LM = Laminar
M = Multiple

WPS-UTXR-1 _ 6/80
DWG. NO. l
4 Hip Report No. 1
Lambert* MacGill * Thomas, Inc. | = |
Pt Testing ¢ Engineering * Service ¢ Training I
W 771East Brokaw Road Job. No.
. SanJose,Ca. 95112 Date
408-297-8766 ’
. Page of
REPORT OF MECHANIZED ULTRASONIC EXAMINATION
ISI No. Size Material S/N(s)
I .
T Description
E
M Location Preparation Temp.
? Examiner/Level Examiner/Level Review/Level
G N
N Authorized Inspector Customer
Calibration Procedure : * Rev,
P L)
“ R Examination Procedure Rev.
o]
c Recording Procedure . . Rev.
Sensitivity: ] Ref; Scan . TIME
Ch. 1 dBG dBG
ch. 2 dBG  ____dBG
x START STOP
ch. 3 dBG dBG
Direction Scan Description Results?* Description of Indications
’ Scan -
00 ' . 0° Base Metal pir. & No. Description
B 0 0° Weld ¢ HAZ
b 1-45 Axial, 45°%
A 1-60 ‘Axial, 60°+
M 2-45 Axial, 45°%
1 2-60 Axial, 60°+
N 3-45 Ccirc., 45° cW
Q
A 3-60 Circ., 60" cw Obstructions/Limitations
T 4-45 circ., 45° ccw Scan .
Dir, & No, —Description
b 4-60 circ., 60° ccw ‘
o -
N *NAD = No apparent discontinuities

Figure

-ve

4
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SCAN 2 MFwD)

SCAN |

SCAN 3

"0" REF, VERT (V)

*0" REF, AZIMUTH (X)

NiB

NZ2H, N4E N2C,N4B8
270° 90°
N1A, N10
FIGURE 'S 180°

X &Y "O" REF,.

SCAN DIRECTIONS

°
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NOTIPICATION OF REPORTABLLE INDICATION

Part I - IMT Findings
LMT Job No. u  I.D.% IS0 No.

NDT Method: uT | PT MT ET

Deacription of Indication: (Sketch/photograph attached Yes

Examination Reterence:

Signature of Examiner/Certif. Level -Date:
Signature of LMT Field Supervisor Date:
Notification Acknowledged by Date:
Client Representative:

Part II - Re-examination
Findings: (Ssketch/photograph attached Yes __ No __ )
Re-examination Reference:
Signature of Examiner/Certif. Level Date: .—
Signature of LMT Supervisor. Date:
Closed Date:

Client Representative Figure 7 '
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TABLE (WB.3511.1
ALLOWABLE PLANAR INDICATIONS

Material: Ferritic steels that mest the requirements
of NB-2331 and have specified minimum yield
strength of 50 ksi or less at room temperature

* Thickness Range: 4 in. and greater

Aspect ‘ Surtsce Subwurtece
Ratio, {ndications, indications,
R a/r%t %
0. 20 26
0.08 29 N ! 28
0.10 23 29 .
018 26 32 .
X 0.20 ' 29 e
028 32 4.1
, ‘ 0.30 37 46
- . 035 3.7 82
0.40 3.7 58
0.4% 37 65
. 0.50 37 72
‘NOTES:

{1) Dimensions # and © are defined in the figures referenced in
1WB:3511.1. For intermediate flaw-sspect ratios, a/R, lineer
Interpolation it permistible.

{2) Component thicknem ¢ it messured normal 10 the pressures

. fetaining surface of the component. Where the section thicke
nets veries, the everage thickness over the length of the
planar indication is the component thickness,

(3) The total depth of an allowsble subsurfsce indication is twice
the listed velue.

o

 TABLE IwB-3511.3
ALLOWABLE LAMINAR INDICATIONS

. Component Thickness, Leminer Arse.?
"ﬂ."’ q‘". .
4 ) 12
[ . [} . 18
*. » s 4
10 ‘ 30 T
12 38
14 . “‘2
18 PHs
NOTES: ’

(1) Component thickness ¢ s messured normsl 10 the preseure-
fretaining surface of the component. Where the section
thicknets varies, the sversge thickness over the ares of the

. laminsr indication is the component thickness,

(2} For intermediata thicknesses, linesr interpolstion of eres is
permissible, R

(3]} The arse of & laminer flaw is defined in IWB-3360,

Figure 8 .
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d TABLE 1wB-3510
ALLOWABLE INDICATIONS
FOR MATERIALS SA-633, SA-608

L4
Surface Indications Subsurfsce Indications

- e Percent alt Percent s/t

. 0 188 232

. 005 2,00 . 2.42
- 010 2.19 261 .

) 015 242 . 2.9

020 2.7 . 328 -
025 Jos 3.68
030 348 . 443
023 J48 * 4.63
) 040 343 5.24
045 348" -9:1.}
050 348 651

' § ot intermediate ratios, Lineas laterpolation is permitted. '

Figure 9 C ‘
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" TITLE: REMOTE ULTRASONIC EXAMINATION OF REACTOR
. PRESSURE VESSEL NOZZLE-TO-SHELL WELDS
. PURPOSE AND SCOPE ‘
A. Purpose

1. This procedure provides instructions for the

assembly, chéckout, and general operation of the

‘ultraéonic~system for conducting remote ultrasonic
examinations of the Reactor Pressure Vessel Nozzle-
to-Shell welds.

2. The instructions provided implement the requirements

bof Sectioﬁ XI, ASME Boiler and Pressure Vessel Code,
1974 edition, Summer 1975 addenda.
B. Scope ‘

1. ‘This procedure is applicable to the ultrasonic system
used with the remotely operated mechanical examina-
tion device to conduct the nozzlie-to-shell weld
examinations.

2. Assembly and operating instructions for the remotely
opérated device are contained in Procedure UTP-4Q,
"Nozzle-to-Shell Device Assembly and Operatinq
Procedure."” | |

QUALIFICATION:

Appr'oved for use @\W 74/‘3[?‘(
% :.- /7«3/
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»

I.  B. 3. Instructions for the assembly and operation of the
remotelautomatic,ultrasonic data recording system are
containe} 1n‘Procedure UTP-42, "Remote System
Apfomatic Ultrasonic Data Recor&ing.“‘

4, Volumetric examinations shall be performed using
ultrasonic angle and straight beam fechniques, as
follows: |
a) Base metal through which sound will pass shall

receive a 0° 19ngitud1na1 beam examination to
detect reflectors which may interfere with the
angle beam examinations; . . ; ‘
b) A1l welds and one-half t of the base metql on the
vessel side of the weld shall receive a 45° and

oo 60° angle beam exanination, and a 0°Astraight

beam examination; m
c¢) Other angles may be usgd where wall thickness or
geometric coﬁfiguration impedes effective use of
45° and 60° angle beam examination.

d) The egtent of stﬁaith and angle beam scanning 1is
defined in the Séan Plan sections appropriate to

the specific area to be examined.

»
“ N -
+
I3
» .
’ B

\ B

' ) .
«
-
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IT. REFERENCES

Ao

B.

Applicable Code Editions

1. This‘procedure complies with the reéuirements of the

1974 edition of ASME Boiler and Pressure Vessel Code,

Section XI, Summer 1975 addenda.

Supplemental References

1. SNT-TC-1A '(June 1975), "Recommended Practice for the

Establishment of Personnel Qualification and Certifi-

cation Programs."

2. LNMT, 1nc."PEocedure QA-6, "Qualification and Certifi-

cation of NDE Personnel." ’ .

3. LMT, Inc. Operating and Quality Assurance Manual,

Revision 12, approved for the WNP-2 Preservice'

Inspection by. WPPSS.

IIT. DEFINITIONS

Beam Direction:

Controller:

Index Movement:

(Increment)

Orientation of ultrasonic beam rela-
tive to vessel axis,, independent of
scan direction.

E]ectro%ic device controlling mech-
anical system motor direction and/or‘
speed. May indicate relative posi-

tion via multi-digit readout.

'Module movement (distance moved)

between scans.
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a4 .

III.

Iv.

v.

Mbdu]e, Search Unit{

Scan Direction:

X-axis:

. Y-axis:

Z-axis:

T:

- RESPONSIBILITY

Search unit cluster including shoes,

wedges, holding framework, couplant
supply manifold. 7 ‘
Motion of search unit module re]atiﬁe
to vessel;axis, independent of beam
direction.

Circumferential axis of head.
Longitudinal axis of nozz{e (radial
to veése]). |

Radial”éxis_of nozzle.
Ca]ibration‘block thickness.

Weld thickness.

‘A. The Technical Manager, LMT, Inc. is responsible for the

generation and control of this procedure and shall so

indicate by a dated

sheet.

signature on the procedure cover

B. The responsiéle Level III Field Supervisor, LMT, or his

desigdated Level III;altérnate, LMT, shall qualify the

procedure for a particular examination.

PROCEDURE QUALIFICATION

This procedure shall be qualif‘ied for specific examinations, ‘q

personnel, and equipment by performing and documentlng a suc-

cessfu]jcalibration.

sy ww-r
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VI. PERSONNEL REQUIREMENTS |

A. Examiners usin§ this .procedure shall have .levels of
qualifications as per the Procedure Qualification.

B. Personnel operating the nozzle-to-shell examination
device sha]]‘bq qualified on the equipment and so
certified by an authorized LMT Level III examiner.

1. For each shift of operation, the gxamination team
shalil cénsist of at least the following personnel:
va) Coordihator/§upervisor: Coordinate efforts of

| individual team meméers and efforts of the exami-
nation team with the owner and appropriate on-
site crafts. .

b) Console operator: Operate controllers, record
necessary data for completion of scan data
sheets. Conduct aqd verify functional checks of
mechanical system.

c)‘ Observer: Stationed at device location to ob-
serve operation of device, warn of pending
obstruction, malfunction, etc.

dj Ultrasonic operator: Perform examination cali-
bration, enter appropriate information on strip
chart recordings, verify proper operation of
ultrasonic system. Certified to at least

Level Il Ultrasonic. ,.
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VI. B. 2. Team personnel may perform the above duties on a
rotational basis, provided adequate cross training
and certification levels are existent.

VII. EQUIPMENT AND MATERTALS

H

A. System Description

1. The U]trasonjc and Data Acquisitidn System consists
of three (3) Nortec NDT-131D ultrascopes, a digital-
to-analog converter, and an eiéht (8) channel direct

" writing strip chart recorder.
2. ‘The u1t5a§copes have been modified for rack mounting
N and remote "slave" display of each instruments' CRT '
presentation.

3: The BCQ data output from the mechanical system con-
. trollers is converted to analog fp}m by the digital-
to-analog converter and input to the strip chart

recorder.

4. The eight channel stfip chart recorder profides a
6ermanent record of range and amplitude data of re-
ceived ultrasonic signa]s‘fchannels 1-6) and the X
;ﬁd Z axis location of the.device during each scan
(channels 7 qnd 8).

B. Instrumentation Requirements

1. The NDT-131D ultrascopes shall meet the following
performance criteria: ' N .r

. '
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[

vil. B. 1.

4.

2."

3.

a) Vertical linearity (Ecreen‘height) within 5% of
full screen, for at least 80% of the total screen
height. “

b) Amplitude control accurate over its useful range
to +20% of the nominal amplitude Eatio.

The NDT-131D ultrascopes shall have their internal

alignment and céiibration verified within 90 days

prior to use. '

_a) Recorh% of internal alignment and calibration
Ver1fication shall be available at the jobsite
for WPPSS audit. i

The digital-to-analog converter shall meet the fol-

1owtﬁg performance criteria: |

a) Repeat S;RI controller readout (last four digits)
0000 thfough 9999, 0 counts.

b) Analog voltage output p}oportional to BCD input
at the rate of 100 counts/volt, 10.01 v and 1000

-counts/volt, £0.01 v, switch selectable.

The direct Qriting analog strip chart recqrder shall

meet the follow}ng performance criteria:

a) Frequency response at 40 mm - dc to 60 Hz, %1

“ division.

b) Frequency response at 10 divisions amplitude - dc

to i25 Hz, %1 division.
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B. 4.

c) Non linearity may not exceed 0.35% of full scale.

The strip chart recorder shall have its internal

alignment and calibration verified within 180 days

prior to use. _

a) Records of, internal alignment and calibration
verification shall be available at the jobsite
for WPPSS audit.

C. Search Unit and Wedge Requirements )

1.

" 3.

Search unit essential bropertieé shall be certified

“by the manufacturer including bandwidth, damping,

center frequency wi_thin'_IO% of nominal, and relative .

gain. |

a) A record of seqrch unit properties shall be
available at thé jobsite for WPPSS audit.

Wedges shall yield refracted angles of 45°, *2°, and

60°, 23°, to be accebtab]e for use. |

a) Refracted angles shall be determined in the cali-
bration block daily, pyior to use, as instructed
Procedure in UTP-14, "Beam Spread and Refracted
Angle Determination.*
b) Other angles may be used for evaluation and
shall be within £3° of the nominal wedge angle.

The results of examinations performed with angle beam

search units which meet the above requirements Iare .

acceptable provided the search unit beam angle on

subsequent checking is within +3° of nominal.
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VII. c.

D.

E.

3.

Should this tolerance not be met on subsequent check-
ing, determination of the need for re-examination
shall be made and the basis for the decision docu-
mented.

Search units shall be 0.75 inch diameter with a

central frequency of 2.25 MHz, *10%.

a) Search units of other sizes and/or frequencies
ma& be used for evaluation and/or in unusual
circumstances. Such use shall be documented by
an approved Field.Change to this procedure in

accordance with the requirements of LMT Procedure

QA-5.
Couplant
1. Couplant used toaconduct examinatioﬁs governed by
this procedure shall be "reactor gradé" deioni zed
water. “
2. MWetting agents such as Kodak "Phéto-flo" may be added

to the couplant .water to aid in coupling efficiency.

.Caliﬁration Blocks

1.

“Calibration blocks shall be of the form and dimen-

sions of Figures la), 1b) or'lc).
Select the appropriate calibration block for a
specific nozzle-to-éhell weld examination according

to the following:
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VIIQH’ .E° 20

Nozzle Block No.
N1 UT-119
N2 - UT-119
N3 S UT-121
N4 | UT-120
N5 } UT-120
N6 . ur-1éo

N16 | UT-120

VIITI. PREPARATIONS

A. Documentation

1. The following documentation shall be reviewed by the
o vexaminer with the WPPSS ISI Field Coordinator before
beginning any examination program:
a) Procedure and Qualification;
" b) Calibration Reports;
é)_ Examinafion‘Reports;
d) Material and Equipment Certifications;
e) Personnel Certificatians;‘
_ fi Status Indicators (Hold tags;;
B. Phxsica1“
1. ‘The following physical preparation reduirements
shall.be reviewed by the examiner with the HPPSS
ISI Field Coordinator before specific examinatipns

‘are performed:
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VII. B. 1. a) Insulation removal; .
b) OSHA requirements. (ladders, 1ighting, fresh air,
etc.); * | :
c) Cleanup requirements;
d) Safety precautions;
e) Electrical outlets - 110-120v AC, 30 amp, single
" phase, minimum of two (2) required;
f) Air or nitrogen supply.
C. Surface Preparation

-

1. Examination surfaces shall be free from weld spatter

or any other surface condition which will impede free
movement of the search unit module. ’

2. Examination surfaces shall be free from extraneous

| materials or other conditions which, in the opinfon
of the examiner, will impair the performance of a

meaningful examination.

IX. LIMITATIONS

This procedure is limited to remdte]y operated ultrasonic
examinations of nozzle-to-shell welds in the reactor pressure
“3 vessel, using contact methods, conducted from the vessel 0D

surface.
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FOLLOWING PAGE 13

X. ULTRASONIC SYSTEM INTERCONNECTS AND CALIBRATION

A. System Interconnects -

1. Refer to the appropriate section of the Scan Plan;
connect the search unit pab1es as directed. '

2. Perform the followinglinstfumentation interconnects:

Instrument/Output: Cable | Instrumént/lnputm
No. 1 131D/AMP BNC/G&uId No. 1  Strip Chart/Ch 1
No. 1 131D/RANGE’  BNC/Gould No. 2 . Strip Chart/Ch 2

. No. 2 13ID/AMP BNC/Gould No. 3  Strip Chart/Ch 3
No. gkl3iD/RANGE BNC/Gould No. 4 Strip Chart/Ch 4
No. 3 131D/AMP BNC/Gould No. 5 Strip Chart/Ch 5
No. 3 131D/RANGE BNC/Gould No. 6 Strip Chart/Ch 6

: pONVERTER/k-OUT BNC/Gould No. 7 . Strip Chart/Ch 7
CONVERTER/Y-Z OUT  BNC/Gould No. 8 Strip Chart/Ch 8
220/8CD OUT MIL/MIL No. 1 CONVERTER/X IN
700/BCD OUT ~  +  MIL/MIL No. 2 CONVERTER/Y-Z 1IN

B. Calibration, General Requirements

1. Calibration shall be performed on a compliete
system. '
a)\ Changes in ultrasonic instrumentation,
cables, or search units require recali-

bration.
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Xe

1. b) An extension of up to six feet may be added to

the search unit cables for calibration purposes,

and removed prior to conducting the examination.

(1) When such extension is used, ultrasonic

d)

responses obtained with and without the ex-
tension shall be compared during the first
calibration and so noted on thev“Report of
Ultrasonic Ca]ibration."'

A change in qualified personnel or redording
instrumentation shall require calibration
ver;fication.

J
Instrument vertical linearity and amplitude

- control verifications need not be madg with -

the search unit used for examination.
Calibration checks shall be performed before
and‘after each examination and at intervals

not to exceed 12 hours.

2. Verify instrument vertical linearity as fo]lows:m

a)

b)

Position an angle beam search unit on the
calibration block to obtain echoes from.the
T/2 and 3T/4 holes in a 2:1 amplitude ratio.
Adjust the amplitude control to positidn the
larger indication at 100% of calibrated scale

1
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X. B. 2. b)

c)

d)

a)

b)

and note-the amplitude of the smaller on the
calibration form as estimated to the nearest 1%

of calibrated screen height.

"Vary the amplitude control so that the response

of the larger signal is successively lowered in

10% increments to 10% of full calibrated ;ca1e.

At each incremental setting note the response of
both indications.

Accepthb]e‘instrument a1ignmen£ is verified wpén

the ratio of the two'responses remains two-to-one
over the range of amp]itude,adju‘stment wifhin 5% ‘

of calibrated full scale.

3. Verify the amplitude control accuracy as follows:

Position an angle beam search unit on the bas;c
calibration bTock to obtain a peaked echo from
the T/2 hole at 80% of full calibrated scale.
Adjust the amplitude control to decrease the gain
by 6 dB and 12 dB. Note the echo amplitude at
each setting. Estimate the amplitude to 1% of

full calibrated scale.

Adjust the amplitude control to position the T/2

response to 20% of full Ea]ibrated scale. Then
adjust the amplitude control to 1hcrea§e the gain
12 dB. Record the response as estimated to 1% of‘

ful] calibrated scale.
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c. Stfaight Beam Calibration, using Staggered Side Drilled

X. B. 3. d) Adjust the amplitude control to position the T/2
response to 40% of full calibrated scale. - Then
adjust the amplitude control to increase the gain
6 dB. Note the response as 'estimated to 1% of
full scale.

e) Acceptable instrument alignment is verified when
“ the responses noted are within the tolerances of
Table 1.
Indication Gain Indication Tolerance
Set Change Limits
Q 80% -6 dB | 32% to 48%
" 80% -12 dB 16% to 24%
40% - +6 dB . 64% to 96%
20% +12 dB 64% to 96%
Table 1
f) fnstrument alignment shall be verified at the
beginning of each day's examinations. Perfor-
. mance of the verification shall be recorded on
the Ultrasonic Calibration Recqrd (Figure 2).
4, Calibration shall be performed with the caljbration

block temperature within 25°F of the component to be

-

examined.

1.

Holes

Sweep Range Calibration

et ,




" Lambert e MacGill » Thomas, Inc.

PROC. UTP-41

PAGE 16 -
FOLLOWING PAGE 17

REVISION. 1 ’

DATE 2/12/81

Testing ¢ Engineering ¢ Senvice ¢ Training
771 East Brokaw Road

- SanJose,Ca. 95112 -
408-297-8766

f)

a)

Position the search unit on ‘a Rompas, IIW, or
other carbon steel reference standard of one (1)
inch thickness.

Adjust the amplitude andgsweep controls to
display ten (10) back' reflections.

Adjust the DELAY control to set the left edée of

. the first back reflection to one (1) major sweep

division.

Adjust the RANGE control to set the left edge of

the tenth back reflection to'ten.(IO) major sweep
divisions. . ‘
Répeat steps b), c¢), and d), above, until the
first and tenth Back reflections appear at sweep
divisions 1.0 and 10.0, respectively.

At this‘sweep rénge calibration, each major
division of sweep represents one (1) inch é%

metal path.

2. Sensitivity Calibration

Position the 0° search unit for maximum response
from the SDH, in the appropriate calibration block
exhibffing the largest amplitude. See tﬁe WNP-2

Pfogram Plan and Figures la), 1b), and 1c) for.

‘block selection.
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d)

“e)

f)

g)

Adjust the amplitude control to set the response
amplitude to 80% of FSH.

Mark the location of the amplitude peak on tLe
CRf screen;

Without further sensitivity adjustment, obtain

and mark on the CRT screen the amplitude peak of

“the remaining staggered side drilled holes.

Connect the amplitude peak ma}ks with a smooth
curve, extended to cover the examination thick-
ness.

(1) This is the Primary Reference -Response (PRR)
or Distance Amplitude Correction (DAC)
Curve. |

(2) The PRR curve 'shall terminate when the

| ‘signal-to-noise ratio becomes less than
four. ;

Position the search unit for maximum response

from a convenient reflector in a reference stand-

ard (Rompas, IIW, etc.). Mark the amplitude peak
on the CRT screen.

Transcribe the PRR curve and the reference stand-

ard points ;o the>Report of Ultrasonic Calibra-

tion form, Figure 2, and complete all pertinent

"data.
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X. D. Angle Beam Calibration using In-line Side Drilled Holes

1. Sweep Range Calibration

a)

b)
c)

d)

e)

.

Posjtion the angle beam search unit for maximum

_amplitude response from the T/4 SDH in the appro-

priate calibration block.
Adjust the DELAY control to set the.left edge of

“the T/4 SDH gignal to 2.0 sweep divisions.

Position the angle beam search unit for maximum
amplitude response from the 3T/4 SDH.

Adjust the RANGE control to set the left edge of

the 3T/4 SDH signal to 6.0 sweep divisions. ‘
Repeat steps a) through d), "in sequence, as
required, until the T/4 and 3T/4 SDH signals

appear at 2.0 and 6.0 sweep divisions.

2. Sensitivity Calibration

a)

b)

c)

Position the angle beam search unit on the CLAD
SIDE of the block; determine the ampl ftude
difference in dB between the 3T/4 and 5T/4 SDH

responses. Record this number for use in step

X.D.2.f)(1).

Position the angle beam sea}ch unit on the UNCLAD
SIDE %or max}mum response from the SDH exhibiting
the largest amplitude. .
Adjust the amplitude control to set the‘response'

. amplitude to 80% of FSH.
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D.

2.

d)

e)

f)

g)

Mark the location of the amplitude peak on the

CRT screen. ”

Without further sensitivity adjustment, obtain

and mark on the CRT screén‘the amplitude peak of

the remaining SDH, except the 5T/4 position.

To obtaiﬁ the amplitude of the 5T/4 SDH position

the' angle beam search unit for maximum response

amp11tude from the 3T/4 SDH.

(1) Decrease the sensitivity control by the dB
value obtained in a) above.

(2) Mark this amplitude peak at 10.0 sweep d1v1-
sfons. ,

(3) Return the amplitude control to the ;alue of
2.c)‘above. |

Connect the amplitude peak marks with a smooth

curve. _ ’

(1) This is the Primary Reference Response (PRR)
or ﬁistance Amplitude Correction (DAC) .
Curve.

(2) The PRR curve shall terminate when thg‘} :
signal-to~-noise ratio becomes less than

four.
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E.

i)

i)

k)

Beam Spread Determination

- amplitude peak on the CRT screen.

Position the search unit for maximum amplitude r-
esponse from a convenient reflector in a refer-

ence standard (Rompas, IIW, etc.). Mark the

Position the search unit for maximum amplitude

response from the far (c1ad) side square notch.

Mark the square .,notch ampliitude peak on the CRT

screen. | |

(1) The square notch signal is to be considered
when evaluating planar reflectors perpendic-
ular to the examination surface, at or near .
the far surface.

Transcribe tbe PRR curve aﬁd the reference stand-

ard points:to the Report of Calibration form,

Figure 2, ahd complete 311 pertinent data.

=

Perform beam spread determinations according t& Procedure
UTP-14. “
Digital Calibrations

1. Straight (0°) Beam

a)

Measure the distance from the block surface to
the near edge of the T/4 SDH. (This information
may be obtained from the WPPSS as-built UT ca117>
bration block drawings-UTCB-207, 208 and 209.) ‘
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f)

q)

h)

i)

3)

Measure the block thickness. (This information

may be obtained from the above calibration block
drawings.) | ' _ N
Depress lst, 20, SINGLE, SOUNDPATH pushbuttons.

Position the 0° search unit for maximum response
amplitude from the T/4 hole.

Adjust the D-1 control such that the RANGE gate

triggers on the T/4 SDH signal.

Adjust the ZERO control to set the digital read-

out to the distance value obtained in a) above.
Position the 0° search un1£ for maximum response
amplitude from the far surface of the block.
Adjust the D-1 control such that the RANGE gate
triggers on the back surface signal (the far
surface of she block). h
Adjust- the FAL conpro1 to set theldigital reedout
to the block thickness.

Repeat steps d) through i), as required, until
the digital readout is correct for eech.metal

path +0.01 1nch.

2. AngIe Beam

a)

Determine refracted beam angle (0) according to

Procedure UTP-14.

FOLLOWING PAGE 22
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c)

d)

f)

g)

h)

1)

J)

Depress 1st, 20, SINGLE, SOUNDPATH, and 45 or 60

Measure the distancew(depth) of the T/4 SDH from
the block surface to the hole centerline. (This
information may be obtained from the WPPSS as-
buj]t UT calibration block drawings.)

Measure the block thickness. (fhis‘informatdon
may Be obtained from the WPPSS as-built UT cali-
bration‘block drawings.)

Adjust the OFFSET control to set the "step" in
the baseline to sweep division "0".

Ca1cu1gte the metal path to the T/4 §DH and the

far notch as follows:

Metal path = %%%E%

pushbuttbns, as abpropriate;

Position the angle beam search unit for maximum
response amp%itude from the T/4 SDH.

Agjust the D-1 control such that.the RANGE gate
triggers on the T/4 SDH.

Adjust the ZERO control to set the digital read-
out to the éa1éu1ated metal path value of e)
above. u

Position the angle beam search unit to‘obtain'

max imum response amplitude from the far dotch.
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X. F. 2. k) Adjust the D-1 control such that the RANGE gate

triggers on ‘the notch signal.

1) Adjust the CAL.control to set the digital readout

to the ca}éulated metal path of e) above.

m) Repeat steps 'g) through 1) until the digital

readout is correct for éach metal path,):0.0I

inch.

G. Strip Chart Récorder Calibration

Calibrate each strip chart recorder channel to the appro-

-priate 131D and digftal-to-analog converter output ac-

cqrdtng to Procedure UTP-42,

XI.  PERFORMANCE

* A. Calibration Verification

1. Calibration shall be perfdrmed using the responses of

"the basic calibration block at the beginning of each

day's examination, with any change in test personnel,

and at intervals not to exceed 12 hours.

2. Calibration checks shall be performed using the re-

sponses of either the basic calibration block or the

reference standard before and after each examfnation,

or at intervals not to exceed four (4) hours.

3. Response within 2 dB and 5% of the original amplitude

and sweep range values respeétively shall ?e con-

sidered proof of calibration. An unacceptable
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XI. A. 3. calibration check shall be cause for full examination
of the test system to determine the reason for the
calibratioq change. Typical‘causes for calibration
change are ambient temperature effects on search

"units and electronics, control settings 1nadvertently
changed, and loss of couplant between the search unit
and wedge. If, in the judgmenf of the examiner, the
cause. of the calibration change has been corrected or
may be combensated for by a change in control

bsettings, calibration'méy be restored using the
calibration check response. Any exanﬁnation that ha‘
beeq performed %n a noncalibrated condition shall be
repeated.

. 4. Record the time(s) at which verification is performed

on thg,Calibrafion Report form.

B. Sensitivity

1. Scanning sensitivity shall be two (2) times that of
" the Primary Reference Response.
2. Penetration of straight beam energy shall be verified
by a back surface echo.
C. Coverage (per appropriate Scan Plan) h
1. ’The weld and adjacent base metal for‘at least t/2 on
both sid;s of the weld shall be scanned with a cali-
" brated straight (0°) beam, from an accessible ‘

-

surface..
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XI.

XIT.

| E.

2. The weld and adjacent base mgta] for at least t/2 on
the vessel side of the weld shall be scanned by 45°
and 60° (nominal) angle beams. |

3. fhe material through which‘anglé beams pass shall be
scanned with a straight beam maintaining a 50% to 80%
FSH Sack reflection amplitude, where practicable.

.4, Index movement between scans sha]} not exceed 75% of

the search unit dimension measured perpendicular to

the scan direction.

£y
-

Scanning Directions

The angle beams shall be directed perpendicular to the

<_we1d from thq vessel shell, and in two directions paral-

lel to the weld (CW, CCW).

Scan Speed

1. Scan speed shall not exceed four (4) inches per sec-
ond. :

2. Scan speed shall be as specified in Procedure UTP-44.,
Limitations ’

Physical and/or other limitations, obstructions, etc.,
preveﬁting full compliance with XI.C. above shall be
documented on the examination report.

EVALUATION

A. Recordable Indications

1. Any non-geometric indication with an amplitude
20% or greater of the Primary Reference Response

~level shall be recorded.
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1. a) Geometric reflectors greater than 50% of«DAC
shall be 1dent1f1ed and noted on the examination’
report and strip chart recording.

2. Clad interface and back wall reflections shall not be
recorded unless, in the opinion of the examiner; an
unusuaa condition is observed.

3. The extent and location of laminar reflectors found
by straight beam scanning (XI.C.3) which may inter-
fere with hngle'beam examination -shall be recorded.

4. bAny planar indication exceeding the amplitude of the
calibration planar notch shall be recorded. | .

Indication recording is based on the scheme of reference

~points shown in Figure 3.

1. Depth data shall be obtained from successive scans
perpendicular to the indication with a minimum 25%
éffective transducer width overlap, and data taken
between thé 20% DAC points. |

2. Length déta shall be taken between 20% DAC points.

3. Record the fol]owing data for each scan perpendicular
to the'indication:

. a)‘ Maximum amplitude, with qssociated’metg] path,

search unit position and sweep location.

FOLLOWING PAGE 27
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XII. B. 3. b) Fifty percent of DAC points, with associated .
metal path, search unit position, and sweep |
locations.

4. Enter the above data on the "Remote Ultrasonic Indi-
cation Data Tabulation" form{ Figure 4.

€. Evaluation Criteria

1. Any indication exceeding 20% of the Primary Reference
“ Distance Amplitude Curve shall be evaluated by the

examiner to determine the extent, size, location and
hshape of the reflector. These pafametérs shall be
included on the "Notification of Reportable Indica-
tion" form, Figqure 5, and on the "Ultrasonic Indica-
tion Data Tabulation" form, Figure 4.

: De Acceptance Criteria

1. Acceptance criferia contained in paragraph 3512 of
ASME Section XI, 1974 edition, addenda through Summer
1975, are summarized in the tables drawn in Figures 6
and 8. '

XIIT. RECORDS
A. A Report of Mechanized Ultrasonic Examination form shall

be prepared for each item examined, and each examination

report shall be related to the appropriate Report of

Ultrasonic Calibration. Typical forms are attached in

Figure; 2 and 8. ' | | .




Lambert0 MacGill* Thomas, Inc. { Proc. vte-41

Testing ¢ Engineering ¢ Sewvice ¢ Training PAGE 28
771East Brokaw Road | FOLLOWING PAGE 29
SanJose.Ca. 95112 REVISION 1 ‘
408-297-8766 DATE 2/12/81

XIII.

XIV.

B. Oscillograph chart records shall be made of all
~examinations. .

1. Chart records shall include pre and post test cali-‘
bration checks mgde at the same scanning speed as the
examination. |

2. Location and other pertinent information shall be
written on each chart. )

a) Pertinent information 1nc1udé5; but is pot T1imi-
ted to; item, date, and start and completion
) times.

C. Recording Conventions . : ‘

1. Ultrasonic scans and the location of indications
shall be récorded according to the conventions es-
) tab]ished in Figure 3.

D. " Other typés of recording devic;s,'such as event or alarm
monitbring may be used to aid the examiner where feas-
ible.

REVIEW

A. Examination reports shall be subject to review by an

assigﬁéd LMT Level III examiner for conformity to the

requirements of this procedure.

1; Following the final LMT review, the reports will be
transmitted to the WPPSS ISI Field Coordinator for
review by WPPSS and the Authc;r'l zed Nuclear Inspecfor‘
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XV. . DOCUMENTATION STORAGE AND DISTRIBUTION

A. Original‘examination documenta;ion shall become the
property of WPPSS upon sign-off by the ISI Field Coordin-
ator. Additional reports which may include examination

documentation as reference material shall be generated

from copies.

B. Field storage facilities shall provide a safe storage
area and access to files shall be 1imited to the LMT
. Field Superv1§br, his designated representatives, WPPSS

representatives, and the Authorized Nuclear Inspector.
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Cal. No. Time
Lamberte MacGille Thomas, inc.
2] . Job No.
Testing ¢ Engineerng ¢ Sewice ¢ Training
771East Brokaw Road Date:
- SanJose.Ca. 95112
408-297-8766 Page -of
REPORT OF ULTRASONIC C‘ALI‘BRATION
g Examiner/Level Examiner/Level Examingr/Level
g Authorized Inspector Customer
Instrument " §/N Recal Due
) Cable S/N
Couplant
: Mech. Device Descr.
E «
Q Vertical Linearity Check Check Completed
u Ref Signal 1 100 90 80 70 60 50 40 30 20 10
I\ Ch 1 Signal 2
Ch 2 Signal 2
Ch 3 Signal 2
P
M lattenuator Linearity Check Check Completed
E L
Ref Tester Gain Set -6 -12 Set +12 . Set +6
N Signal Amp. g0% 32 to 48 16 to 24 20% 64 to 96 40% 64 to 96
Ch 1 | Actual Value 80% 20% 40%
T Ch 2 | Actual value 80% 20% 40%
! Ch 3 { Actual Value 80% 20% 40%
Search Units ,
S/N | Mfqg. Type Size ‘Freq. Index Angle
S/N Mfqg. Type Size Préq. Index Angle
S/N Mfqg. Type Size Preq. Index Angle
S/N Mfqg. Type Size Freq. Index Angle
p » .
@ Procedure Revision Date
Calibration Block Type Size S/N Temp
c |
A |Reference Block Type S/N Temp
L
X
B . ,
R |[Calibration Check Times:
A .
H (Initial) (Final)
(o]
N

Figure 2
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REPORT OF ULTRASONIC CALIBRATION (continuétion sheet)

Channel 1

Sens,
Sweep
Delay.
Reject
Damp.
Freq.
Filter
RepRate

583883

STRIP CHART: ‘ 2 4 o0 8
Channels ) Sens. _
Range Amp. ,-Range Amp. DAC

o

Angle Refl'r, Sweep M.P. Amé.

Channel 2

Angle. ° Refl'r. Sweep M.P. Anmp. . ‘
Sens. i loe
Sweep * | go
Delay . -
Reject 60
Damp. - 40
Freq . -

Filter 20
RepRate :

2 4 6 8 10
STRIP CHART ‘
Channels Sens. ' DAC
Range ~Amp. - Range ~Amp.

Channel 3

Angle *Refl'r. ‘Sweep M.P. Amp.
Sens.

Sweep

Delay

Reject
Damp.

Freq.

Filter
RepRate___-

STRIP CHART: ) 2 4 6 8 10
Channels Sens. DAC
‘ Range Amp. Range Amp.

Figure 2 (Cont.)

100

58 8
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14030€Nira 51, |Report No

Saratoga, Ca. 95070 .*
408-867-4109 Exam Date

NOTIPICATION OF REPORTABLE INDICATION

, Part I - LMT Findings

LMT Job No. " I.D.# 1SO No.

NDT Method: uT 2 S MT ET VT

Description of' indication: (Sketch/photograph attached Yes __

No

Examination Reference:

Signature of Examiner/Certif. Level Date:
Signature of LMT FPield Supervisor Date:
Notification Acknowledged by . . Date:

Client Representative:

Part II - Re-examination

Findings: (Sketch/photograph attached Yes __ No )

Re-~examination Reference:

Signature of Examiner/Certif. Level Date:
Signature of LMT Supervisor ‘ Date:
Closed Date:

Client Representative ' Figure 5
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TABLE 1WB-3511.1 S74

ALLOWABLE PLANAR INDICATIONS

. ’ Material: Ferritic steels that meat the requirements
of NB-2331 and have specified minimum yield
strength of 50 ksl or less at room temperature

Thickness Range: 4 in. and greater

Aspect Surface Subsurface

Rstio, Indications, Indications, .
alet 2/t,%? aft,%
0. 20 2.6
0.05 21 . . 28
0.10 23 29
0.15 26 h 32
0.20 29 3.6 w
0.25 , 3.2 R )
0.30 3.7 406
0.35 3.7 5.2
0.40 3.7 58

+ 0.45 3.7 6.5

- 050 3.7 7.2
NOTES:

Py

(1) Dimensions ' and € are detined in the figures relerenced in
IWB:3511.%. For intermediste flaw-aspect ratios, a/X, lineer
interpolation is permissible.

{2) Component thickness ¢ is measured normal to the pressure-
retaining surface of the component. Where the section thick.
neis vanes, the average thickness over the length of the
planar indication 13 the component thickness,

{3} The total depth of an ulowoblc subsurface indication Is twice

~

v ) “ the isted valus.
TABLE IWB8-3511.3 S74
ALLOWABLE LAMINAR INDICATIONS ’
Compaonent Thickness, Laminsr Aree,’
, tintJ sqin,
4 12
8 18 .
8 24
10 30
- 12 36
¢ B 14 42
. 18 48
NOTES:

{1} Component thickness ¢ is messured normal 10 the pressure.
retaining surface of the component. Where the section
thickness varies, the average thicknets over the ares of the
laminar indication is the component thickness.

{2) For intermediate thicknesses, lineer intupomion of sres ls
permissible.

(3) The aree of 8 Laminar flew ks defined in IWB3360,

Figure 6

L wa a s [y
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TABLE IWB-3612.1 515
ALLOWABLE PLANAR INDICATIONS' Cos
Material: SA.508 Class 2 and 3 Forgings that meet
the requirements of NB.2331 and have
specified minimum yield strengths
of 50 ksi or less
Thickness Range, t: 3 in. and greater

Aspect Surface Subsurfece
Ratio, ° - Indications, Indicstions,
FYU alt,%? alt,%??
- 0. 1.9 23
0.05 » 2.0 * 2.4
0.10 22 ® 2.6
- 015 2.4 . 29
0.20 2.7 3.3
’ 0.25 33 3.7
0.30 35 4.1
. 0.35 35 4.6
0.40 : 35 5.2
'0.45 . 35 5.9 ‘ -
0.50 35 6.5 3 .
Inside Corner Radius 25 Not Applicsble
NOTES: *

(1) Dimensions & and ¢ are defined in Fig. IWB-3512.1(a). For
intermediate {law-atpect ratios, a/¢, linear interpolstion s
permisuble. '

{2) The component thickness, t, is determined as follows for the
spplicable typical flaws shown in Fig. IWB-3512.1(s):

Flaw #1 and #2 f"fn. 0!,,.)/2

Flaw #3 t=tg

Flaw =4 t =,

Flaw =5 = lesser of th, Of g .

for any aspect ratios sppli-
cable to this flaw geomatry '

{3) The total depth of an sliowsbie subsurface indication is twice
the listed value.

Figure 7
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Lamberte MacGill* Thomas, Inc. | |
T Testing ¢ Engineering ¢ Service ¢ Tralning ‘,
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Page of
REPORT OF MECHANIZED ULTRASONIC EXAMINATION
: ISI No. Size Material S/N(s)
T Description
E «
M Location Preparation Temp.
g Examiner/Level Examiner/Level Review/Level
g Authorized Inspector ‘ Customer
Calibration Proéeaure Rev.
P
R Examination Procedure Rev.
o N
c Recording Procedure ' Rev. v
Sensitivity:  Ref; - Scan TIME ’
ch. 1 dBG dBG '
Cch. 2 dBG —_aBG . ‘ll'
START STOP
Ch. 3 dBG 4aBG
Direction Scan Description Results* Description of Indications
Scan
00 ° 0° Base Metal Dir. & No. Description
E 0 0° Weld & HAZ
X 1-45 Axial, 45°% ‘ -
A 1-60 Axial, 60°¢
M 2-45 Axial, 45% ‘
I 2-60 Axial, 60°%
N 3-45 Circ., 45° cw
[+}
A 3=60 Circ., 60° cw Obstructions/Limitations
T 4-45 circ., 45° ccw Scan
Dix, & No, ~Description
I 4-60 circ., 60° ccw .
(o]
N *NAD = No apparent discontinuities ’
G = Geometry
L = Linear
S = Spot
LM = Laminar
M = Multiple

Figure 8
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4 ~ 7 \
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Authorized Nuclear Inspector Apprzovakt _ a//6 /97 4(/&&»,‘

Specific Qualification Record

-

Component - Examiners Date
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‘| TITLE: REMOTE SYSTEM AUTOMATIC ULTRASONIC DATA RECORDING
I. PURPOSE AND SCOPE
This procedure provides'direction for automatic recording of
test data generated in remote ultrasonic examinations per-
formed under other LMT, Inc. procedures.
I1.  REFERENCES .
A. Applicable Code Editions
Automatic data recording is not directly covered by any
ASME Code. ‘
B. Apé]icable Code Cases
None.
C. Supplemental References
1. Manufacturer's Manual, Nortec 131D.
2. Applicable LMT Remote, Mechanized Equipment and
Remote Ultrasonic Test Procedures. |
3. LMT Operating and Quality Assurance Manual, Revision
12, approved for the HWNP-2 Preserv{ce Inspection by
WPPSS.
QUALIFICATION:

Approved for use jﬁ}\‘&a;Aquﬁ
Lave
%% M -/9/8{
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ITI.

Iv. .|

DEFINITIONS

System: - Combination of remotely operated
examination device, ultrasonic and
data acquisiiion instrumentation,
jncluding search units and wedges.

RESPONSIBILITY

A. The Technical Manager, LMT, Inc., is responsib]e?for the
generation and control of this procedure and shall so
indicate by a dated signéture on the procedure cdver
shget.

B. The responsible Level III Field Supervisor, LMT, shall
qyalify the procedure for a par;icu]ar exam'inat'iont When
the Field Shpervisor is not Level III in the discipline,
both his signature and that of a qualified LMT Level III

are required.

PROCEDURE QUALIFICATION

This procedure shall be qualified in conjunction with the .
first remote examination system procedures. Such quatifica-
tion shall be acceptable for use with all remote examination

system procedures.
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VI.

ViI.

VIII.

PERSONNEL REQUIREMENTS

A.

Examiners using this procedure shall have levels -of
qualification, as specified by the approved procedure
qualificatio;, and associated approved calibration
records. |

Personnel shall be qualified and certified according to
the requirements of ASME Sections V and XI, SNT-TC-1A,
and LMT Procedure QA-6, "Qualification and Certigication

of NDE Personnel.”

EQUIPMENT AND MATERIAL REQUIREMENTS

A Nortec 131D, or equivalent instrumentation, modified to
provide analog metal path and echo amplitude voltage
outputs. ' .

B. Digital-to-analog converter.

c. .Gould 2800 eight-channel strip chart recorder, or equiva-
lent, using chart materials as recommended by the manu-
facturer.

D. Equipment shall meet the calibration requirements as
stated in the examination procedure.

PREPARATION |

A. Documentation

Documentation requirements shall be as stated in the

examination procedure.




——

Lambert e MacGili® Thomas, Inc. |Proc. vrp-42

Testing ¢ Engineering * Service e Training PAGE 4

771 East Brokaw Road
San Jose,Ca. 85112 REVISION O
408-2397-8766 DATE 12/19/80

FOLLOWING PAGE 5

°

VIII.

IX.

B. Physical

An uncontaminated area with work table and electrical

power is required for the data recording station.

1., Electrical outlets shall be 30A, 110/120Vac, single
phase. At least two (2) séparate outlets are re-
quired.

LIMITATIONS

n

This‘procedure is applicable to automated data recording used

in conjunction with remote ultrasonic examinations, and is

not adaptable to other methods without modification.

CALIBRATION

A. Calibration is performed on a complete system. A change
in ultrasonic tester, position encoder, or recording
instrumentation requires recalibration of the system.

B. The Ultrasonic Tester

Calibrate the digital readout section of each ultrasonic
instrument in accordance with the examination procgdure
instructions to display vertical and horizontal signal
indications in percent of scale and inches or sweep divi-
sions respectively.

C. Strip Chart Recorder

1. .Refer to Figure 1; connect the 131D and digital-to-

analog converter ,outputs to the strip chart recorder .

inputs.

°
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C. 2. Calibrate each AMPLITUDE channel as follows:

a)

b)

c)
d)

e)

Obtain a calibration or reference block signal;
adjust the instrument sensitivity to set the amp-
litude to 100% FSH.

Adjust the strip chart ATTENUATOR and SENSITIVITY
controls to set the pen deflection to ten major
divisions.

Adjust the instrument sensitivity to set:the sig-
nal amplitude to 20% FSH.

Adjust the strip chart recorder POSITION control
to set the pen'to two major divisions.

Repeat steps a) through d), until the strip chart
recorder pen faithfully tracks the signal ampli-

tude displayed on the instrument.

3. Calibrate each RANGE channel as follows:

a)

b)

c)

d)

Obtain a calibration or réference block signal at
sweep location ten. °

Adjust D-1 such that the range gate triggers on
the signal.

Adjust the strip chart recorder ATTENUATOR and
SENSITIVITY controls to set the pen deflection to
ten major divisions. '

Obtain a calibration or réference block signal at

sweep location one.

P LT )
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FOLLOWING PAGE 7

e) Adjust D-1 such that the range gate triggers on
the signal.

f) Adjust the strip chart recorder POSITION control
to se{ the pen to one'major division.

g) Repeat steps a) through f) until the recorder pen

| "fajthfully tracks the range gate.

Calibrate the digital-to-analog converter channels as

follows: | «

a)’ Set the counts/volt output switch to:

(1) 100 when total axis movement is £ 1000
counts.

(2) 1000 when total axis movement is > 1000
counts. |

b) Set DC amplitude sensitivity control ful] CH.

c) Set the VOLTS FULL SCALE control such that each
major division of pen deflection is a convenient
fraction of the maximum number of counts dis-
played on the strip chart (i.e., when VOLTS FULL
SCALE is set to 10, and the digital-to-analog
converter output switch is at 100, each major
divisioh of pen travel represent 100 counts.)
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SCAN DATA SHEET: NOZZLE/VESSEL WELDS & NOZZLE INNER RADIUS SECTION

Date: Noz.. Rpt. No. Cal. No. Page . of
Start Time: Completion Time:
Index 2 Axis Scan X Axis
Start Stop
Incre- Inches . .
ment 700 from X-220 X-220 s
No. CountsjWeld b Counts Deg. Counts Deg. Comments

Figure 1
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Nozzle to Shell Device Zero and Travel Linearity Verification
Date: Job No.: . - B. Y-Axis Repeatability :
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