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nechods and techniques fer nmeasuring
tion and maximum sighal amplitude data
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£ ing manual ultrasonic examinations. )
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s .G SCOPE AND APBLICATION ‘ )
. l
toe e v - . . : - . - . . o . . . .
| FEN Raccxding ssarch unit locaticn and maxinmum signal ampllituds gtz i
N Sor stoaight- end angle-bean ultrmascnic exazminaticns of welds, hsas i
=i affected zones, and adjacent base material using manual, contact, .
Bl and pulse-echc techniques shall be in accordance with this procecurs.
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The following documents fcrm a paxt of this procecure as

(1) Southwest Resezrch Institute Nuclear Qualizy Assurance |
Program Manual (NQAPH).

2

Date

(2) The SwRI Cperating Procedures for the ultrascnic exami-
nations being conducted.

s

Mm;.\qn v of QA
S Ak

RESPONSIBILITY

<L

(1) Tne Director of the Department of Engineering Services, Qualizy
Assurznce Systems and Engineering Division, shall be respen-
sible for the preparation, review, approval, and contrel of
this procecure.

Techmical Heview
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© o s él'i (2) The Manager of the Nuclear Field Services Section, Department .
S < Engineering Services, shall be respcnsible Zor the imple-

. mentation of this procecdure in accordance with the SwRI NQAPM

'é in eSfect on the date this procedurs is zpproved.
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. The examiner gshall be respcusidle for ioplementizng the require—
menzts of thils procaduse,

| l i (&) The Mamager of Suppor: Services, Qualirwy Assurance Srstems and
.w&g Imginaerizg Divisicn, shzll te Tespomsibla for szocrage of e
N cords generated iz accozdance with this procedure.
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PROCZDCEE REQUIZEMENTS .
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3=£:?== (L) Perscmmel uzilizing this proceduse shall be ceszifiad in acecm— g
: dance wizh SwRI NQA? 1i-i, Specizl Pracass Lonzoal. '
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Nentremsvarse "L" and transversa "W' ceasuremenzs for ci
weléds shall start ac Lo. Measuremenss for components wi
zicn shall be made clociwise, looking in che directicz o
suzznents for corpenents wizhour a flow direstica shall

.
Mlanager of QA *
b

3

i . 2s viewed Zzom above the wertizal cczponent or cleckiise as viawed Zoco
P\ an identified end of a norizonzal cozponext.  The end o 2 herizcnzzl

; corponens referenced to deterzmine clockwise shall be recczded In tha

N "REMARKS" seczion of cthe applicable SwRI Zxamizazioxn.Recsrd.

flate

222

Nontzansverse "L" and transverse "W'" measuremenzs for lengizudizal welds
shell be =ma2de 2icng the weld cencerline Zrom Llo.

]

;I<=;Q§
2
2 P\ -
=3 I Nonzransverse "L! and trensverse "W zeasuremeznts Ior {illet-cype aztach-
] . . . - -
-5*%@\\ peat ané Sranch comneczicn welds shall scarz at Lo amd shall be =ade
3 \? clockwise. Clockwise shall be determined by viewing the weld perpen~-
“':Q dicular to the compoment to whkich the branch comnectdon or Iilles-type
attachzment is welded. ;
: NS 1 Tt -
AN 5.1 Weld Lecgch :
h-.‘{
Weld lezgshs shall be measuved wizh a steel xzeasusing tape re—~
\ cording distances iz izches znd cocmon fractiozs to the nearasc
N A Sevpta
zt\\: 1/10.:;&40
= N0
& §§ 5,L.1  Cirsimferenzial Welds
.;:i\w. ) ’

Circumferential weld lengzhs snail be weasuved along the (
centerline of che weld bead.

jy
i
2

¢
:

SwRt Farm QAas3ei




e ‘ TP-ISI-332,. Revision 0, Page 4 of 13

'y, SOUTHWEST RESEARCH INSTITUTE | t-0s-2

S, NUCLEAR PROJECTS L
a _;:—_.:;‘ OPERATING PROCEDURE Page 5 o iZ
N ey
—
3| 5.1.2 Longitudinal Welds
wo| 2 }l . (1) Longitudinal weld lengths shall be measured along

the centerline of the weld bead fror Lo,

/"

(2) When only 12 inches of a lengitudinzal weld
examined, e.g. in piping, the weld length si
be 12 inches.
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i §.1.3 Branch Connecticn Welds
1 N
. .\
i ‘ﬁﬁﬁ%" ’ 8ranch ccnnection weld lengths shali be measursd cn the2
L NS exzminz=icn surface at the jvnction of the weld and iz ;
e ™ examinaticn surface.
oz b
, = IeN - . . s L . . ;
- 1 5.1.4 Lugs, Suopeorts, and Other Similar Welded Attachments ’
~ witn Fillet 1ype Weid Sur=aces t
?ah !
’é l: Fillet type weld lengths shall be measured cn the exami- !
z Fg{ nation surface a: the junction of the weld and exazina-
§E§§ tion susface.
3~ - ‘.'
"bj 5.2 Amlitude Movenments !
N ”
{ '
!

(1) Signal amplitude shall be recorded as a percent of dis-

. tance amplitude correction (DAC) at the primazy reference
‘level, The percent of DAC shall be determined Iron
Sketch 1,

=

Date
’

(2) Meximum signal amplitude shall be attained by seaxch unit
manipulation.

Tedhnicl Neview
1

(3) Amplitudes of signals shzll be measured in decibels (d3)
_above or below DAC by adjusting the gain control until
the peak indication amplitude coincides with.the DAC line.

A

———
= .
= .
g ;ﬁ 5.3 "L" Measurements, Nentransverse Scans for Angle Beam
~ -
213 )

(1) LY measurements shall be recorded in inches and common
fraczions, to the nearest 1/16 inch.

2z (2) Measurements shzll be made to the percentages o DAC
g required by, the zpplicable SwRI Cperating Procedure i
2 :

yz

Illmu-\lu'..—\

and the maxinun amplitude point for each recordable
indicaticn, .
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IO Datunm = Lo to axial center of the seazsh unis., Mea-
NS sursment will be made 2long the weld cenctarline using
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(1) Measurements shzall be made direczly Zzom Lo
using a steel measuring tape.

S o ——— — — . i

oAy (2 Uasiz shall e made zond izbalad ovoarmr S inghes
: §*§§§§> zcm Lo using a steel neasuring tzpe.  Measure- '
PTRNR ments shall be made fron these mazks using 2
6~inch stesel ruie or & stasl peasuzing tzpe, :
:ihhl (3) The steel nmeasuring tape shall be 2ffixed To tThe
line with zero at Lo. Measurements

1
weld center
shall then be pade dizsctly.

[#})

vded 2ranch Connection VWelds

G
‘-\D

& axial canter of sezxzch uni

un = < <

be made on the examinzzicn suzlzce with
e <2
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ac Le
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Manager of QA

e u
1 ruls or a steel measuring

o
ld and examination surface junciicn.

Fillet Type Weld Sur=aces
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Datima = Lo to axial center of search unic, Mezsurement
shall be made on the examinaticn surface with a $-inch
steel Tule or steel measuzing tape Zrom Lo aleng the
weld and examination surface junction.

5.4 npM Measurements, Transverse Scans for Angle Bezn

Techinical Nleview

I/Jgé

LY pmegsurements shall be recorded in iaches and common S—ac-
tions to the near=st 1/1é inch.

Data
-?’f(y)’

(1) Maasuremants shall be made o the pewcentzges ¢f DAC
required by the applicable SwRI Cperating Procecurs

and the maxizun amplitude goint Zor each Tacordabis

indicazizcn.,
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5.4.1 Circumferential and Longitudinal Welds

Datunm = weld centerline to axial center of search unit.
"L" peasurements shall be mads perpendicular to the

weid centerline using & S-inch steel rulz or steel
=

-
ag tepe.

Z.

%:éé measu
57§§r §.4.2 Branch Connection Welds
I ztus = sunezien of the examinztion surfzca and the wald
: iq§§$==> o Tne a=ial centar of the search unit., L measurenents i
== shall be made perpendicular to the weld Zusicn iine using .
o a2 é-inch stasi ruls OT siesl peasuring tose.
= e
1o 5.4.3 Suppcrts and Other Similarly leldsd Attachments with )
i Fillet Type Weld SurZaces
™~
ek ! g Datun = junczicn of the examinaticn surface and weid
< to the axial cente- of the sezxrcn unit.'lY measurements

shall be made perpendicular to the weld fusion line
using 2 6-inch steel rule or steel measuxing tape.

°
i

w
.
W

"4 Measuremen=s for Straight Beam

———

|

(1) Datum = Lo to the axial center of the search unit. L
measurements shall be recorded in inches ané commen Z-ac-
tions to the nezrest 1/16 inch.

Date
»
A

I

|

§.5.1 Straicht Beam DAC

(1) "L'" measurements shall be made to the percentages
of DAC required by the applicable SWRI Operating

[
Procecure and at the maximum amplitude point for
each recordablie indication.

Techinicol fleview

DL L

|

(2) Measurements shall-be made as described in 35.3.1,
"5.3.2, and 5.3.3, as applicable.

Data

():7T¥kU4u~Luk thul
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Straight Beam Laminavtion

{25 "LM measursments shall b2 made within i/S inch of
each edge of the laminar Type TerfisciSr as speci-
Sied by the applicadle SWRI Cpesating Procedure
along with measurements taken Irom successive
sezms acress the reflector in increments o
grsater than 1 inch, A laminar relieccTor oav
reguirs ms@suTzments IoT Tws areas is reguizsd by .
the applicabie SwWRI Cperazing Procedure, i
2 Mazsusoments zhall S: mads 2s descyined in 3,301, '
$.3.2, ang 5.3.3. 2s zpplicabie, :
. i
"W Megsyurements, Nontransverse Indicztions for fngle Bein I
(i) "W" peasurements shall be recorded in inches and common l
fractions to the neawest 1/16 Inch. I
(2) Measurement shall be zmade to the percentages of DAC re- !
. guired by the zpplicazble SWRI Cperating Procedure and at !
the maximum amplitude point for each reccodzbie indicaztionm, i

506‘1

Circunferential and Lonzitudinal

Datun =
search unizc,
diculax
Tule or

"' pmeasurenents S

steel measuxing tape.

Branch Connection Welds

Datim = junection of examination
incident point of the seaxrch uni
be made perpendiculzr to the wel

weld cenzerline to the incident po

to the weld ceaterline usin

surface zné weld o

<. "W" peasursments
d fusicn line using

6-inch steel mule or steel measuzing tape.

Suovorts znd Qther Similarly Wel

dad Attachmenzs wizh

the
shall

-

=3

Fillet Tvoe Weld SuxrZaces

jiaction of examinztion
sea=ch

Datim =

.
o
194

incident point of the
be made perpendiculzr to the wel
6-inch steel =ule cr steel zeasu

suzZace and weld <o
<. "W'" mezsuremencs
& fusion line using
Ting tape,

SwRl Farm GAedel
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myt Measursments, Transverse Indications, for Angle Bean

l sS
w
.

~

(1) "W measurements shall be recorded in inches and common
fracticns to the nearest 1/16 inch.

:

Date
7

. ]
. rqg (2) Measurements shall be made to the percentages o DAC :
§-§§§ required by the spplicable SwRI Operating Procedures and !
=N at the maximum azplitude point for each recordadle l
= NS indication. |
N
ly . - : . e s i s |
3:5:}5§ 5.7.1  Ciraumf2rentizl znd LongiIualnal jisics :
o - . ]
N ‘\7\§ N ' j
= Datim = Lo to the incident point of the sanr~h unlt. '
I ! Moacyrerents shzll bhe mzds 2 eng ~ha walsd concarlina !
z ¥ leasurements shall be made along ne L2 cenzariing:
2 ‘NI using ocne of the Zoil thods:

9

<o

e

33
MmO 0q )

2]

D b

3 (1) Measurements shall be made directly from Lo using
RS %J Ny ' a steel measuring tape.
’ SN .
e &N :
‘ j 3&} (2) The steel measuring tape shall be a<Zixec To Ihe
- LS weld centeriine with zero at Lo. Measuxremsnts
AN shall then be made directly. !
2. i
T§< (3 Marks shall! be made ancé iabeled every 5 inches i
== £ron Lo using 2 steel measuring tape. Measurements

shall be made Srom these marks using a 6-inch
steel rule or steel measuring ‘tape.

Date
-
1.4 7

- 5.7.2 Branch Cecnnection Welds
3
£ N
>
= \%ﬂ Datum = Lo to the incident point of the search uni:.
E Measurements shall be made from Lo along the juncticn
iy of the examination surface and weld with a 6-inch ste=l
-":g . rule or steel measuxring tape.

= %5.7.3 Suppor=s and Other Similarly Welced Attachments With
2| & Fiilet Tvpe Weld sSur=aces :
- -~

Nt

Datum = Lo to the incident point of the search unit.
{ ) Measurements shzll be made from Lo along the juncticn of i
) the examination surface and weld with a 6-inch steel Tule
or steel measuring tape. '

Pr

Winten iy
{-}{&ul«-x

{. 4
< -
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M Measurements Sor Straignt Beanm

s
!T\‘{\ 5.9
e

(1)

Metal path mezsurements shall be
and decimal Zractions.

Metal path measurements shall be
imm amplitude point and at each
"K' measurements are made.

e

Jee v iecbDgrum = W to the axial center of the search unit. "' measure-
menzs shall be wecorded in inches andé common Zractions to the
naazest 1/15 inch, "

3.,8.1  Straizht Bean DAC
1) Measurements shall be made to the percentages of
DAC reguired Dy the zoplicsebis SwRI Cperating
Procedure mmd 2t the madmen wmiizuda ocint Zoo
each Tecocdablie iadiczticn. :
(2) Measuremenzs cshzall be made-wich 2 &S-inch stael
rule or steel measuzing tape.
3
5.8.2 =rzight Beznm Lamination
(1) "I peasurements shall be made to the edges cof the
laminar type reflector as speciZied by the aopli-
cable SwWRI Opewating Procsdure, A laminars
reflector may Tequire measurerents Sor TwWo aTezs
2s required by the applicadble SWRI Cperziing
Procecure.
(2) Meszsurements shall be made with a 6-inch steel Tule
or steel measuring ctape. ‘
Metal Path Measurements
£.9.1 Angle Beanm

recozded in iaches

made 2t the nzx-
"EY location where

Yo mmare s
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5.11

Vel

Technical Neview

Zok

Date

=

¢

Wirilien By
Vs

X7

biZa

5.9.2

Straight Seam

5.9.2.1

Straight Beam DAC

5.10 Crown Width and Heighz

(1) Metzl path measuremencs shall be vasordad
in inches and decizmal fractioas.

Metal "path measurements shall be made at
the maxizmum amplitude voint and az each "LV
location where "W'" measuremeats arve mada.

Strzicht Beam Lamination ‘

(1)  Meral parh zmeasvrezanzs shall to rroaedad
in inches and decizal fracticns.

(2) Each point requi-ing "L" measuremeanzs shall
require metzl pa2zh measurazenss. Thasa
shall be made =2t the polnzs whers cthe

amplitude of che intermadiate indicarzion
equals 50X of the initial back reilecticen
and is acccmpanied by a 50% loss of back
reflecticn. Measurements shall also be
made at any area of total loss oI back
refleczion as specified in the procedure.

for Fillet Welds *

The crown height and width

shown in Sketch

Abbreviations

2

th

or fillet welds shall te measurad as

Appropriate abbreviaticns (listed below) which describe the search
unit location with respect to the weld cenzerline or edge shall be
tntered on the applicable SwRI Examinatioa Recoré with the

neasurements.

(1) Up-U

(2) Down - D

(3) Clockwise - CW

(4)

Counterclockwise - CCw

B mma ——

- ———

SwR' Form SA3.)
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Tuctnicyt Review
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Date
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SVC A

Waorten ity

Teccods shall Te specifiad

Perzanent cdoctments generated in accordance with this procedure shall
be stored and retzined as a portion of the examination reporst.
xazinaticn report shall be store

Quality Assurznce Systems and Engineering Division, in the Data Stoxage (

Vessel

Lug oT suppors sids - L or §
Pipe Side - P

Other symbois with descTiptions entered in the !"Remaczks”
secticn may be used as zppzoved by the Tean Leader,

o The applicable Swal (peroiing !

The
oy the Manager of Support Services,

the period specified by the contractual zgreesment with
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DAC vs. d2 Caenversizn Chase

4DAC a3 §DAC
€L, ‘
. 100 0 100
50 1 122
20 2 128
70 3 141
. 63 s 135
g6 5 173 :
50 $ 200
\ 43 7 224 .
40 3 251
3% ¢ 282
= 0 3
2 12 333
. 2z 12 200
22 3 247 :
T 20 12 302 . 1
13 13 362 . .
16 15 £32 )
14 17 708
1 18 764
] . 15 291
: 20 130

Persent JAC of an amolizude belew DAC, whlch zust be ineseased
by the d3 nuxber c.‘n::" o ecual DAC, is r=22d in the colu= :on

For sxamp le, an indization is incTeased ia asolizude ‘-y 13 43
DAC cusve; thersfore, the indicaszicn is 22 perszant of DAC.
Persent DAC of an amlitude above DAC, which zust be decrsased in ampliczuds

<he tizhsz.
.

For exzmple, an indicaticn is decTeased In amplisude by 15 d3 32 squal che

CAC zuzve; oz, the indicazicn is 447 persens of DAC.

by zhe d3 number chags 0 egual DAC, s Tead in the eslumm on

e @ v o
welluSa
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