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PURPOSE

1.1 Establish responsibilities for performance of the examination and enalysis
of results for monitoring and trending pipe wall thickness changes in
the service vater system,

1.2 Define parameters used in determining repair/replacement reguirements for
& deficient ASME Section 11l class 3 component found as & result of this
procedure or by other means.

SCOPE

This procedure outlines the authority, responsibility and duties associated
with ultrasonic thickness mapping of the Service Water and Auxiliary Cooling
Water Systems for both Unit 1 and Unit 2. The data obtained will be used to
determine acceptability of piping wall thickness and to trend general pipe wall
reduction and localized pipe wall pitting. The acceptance criteria can also

be u 'lized to evaluate the pressure and structural integrity of other ASME
Section 11l Class 3 low pressure (£200 psig) components.

REFERENCES

3.1 Procedure 1000.061 (Control of Site NDE)

3.2 ASME Section IlI, Subsection NC and ND, (Class 2 and 3 piping),
1986 Edition.

3.3 ASME Section V, "Nondestructive Examination', 1986 Edition.
3.4 ASNT SNT-TClh, "Recommended Practice', August, 1980 Edition.

3.5 ASME Section XI, Rules for Inservice Inspection of Nuclear Power Plant
Components, Div., 1, 19380 Edition, Winter 1981 Addenda.

3.6 EPRI Report No. SIR-87-010, Acceptance Guideline for Structural Evaluation
of Ercsion/Corrosion Thinning in Carbon Steel Piping

3.7 APLO1E.0100; Technical Report, Service Water System Piping Corrosion
Analysis Methodology for ANO - 1&2 by NUTECH Engineers, Inc.

DEFINITIONS

4.1 Certification - The act of determining, verifying and attesting in writing
to the gualifications of personnel processes.

4.2 Examination - Denotes the performance of all visual observation and
nondestructive testing, su.ch as radiography, ultrasonic, eddy current,
liguid penetrant and magnetic particle methods.
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4.3 Qualification - (Personnel) - The characteristics or abilities gained
through education, (raining or experience, as measured ageinst established
requirements, such as standards or tests, that gualify an individual to
perform a required function.

4.4 Deficient Component - A component identified by examination to have an
unacceptable wall thickness.

4.5 Llocetion Number - Unigue numerical identification assigned to the
inspect.on site and resultant date tepes, Appendix A provides a cross
reference of Location Numbers to isometric drawings.

RESPONSIBILITIES & AUTHORITIES
$.1 Plant Engineering Superintendent
Provides final reviev and approval of reports prepared to meet the

requirements of this procedure. Also, provide review and approval of all
changes to the procedure.

.
L%

Mechanical Engineering Supervisor

Ensure that reguirements called for in this procedure have been met.
Appoint an individual to serve as the contract coordinator. Review and
approve reports prepared to meet the requirements of this procedure

and review and approve all changes to the procedure.

$.3 Contract Coordinator

$.3.1 Coordinate the implementation of this procedure.
$:3.2 Prepare revisions to the procedure as required.
$.3.3 Ensure reports to document inspection results are issued in a

timely manner,

$.3.4 Direct contractor in the performance of this procedure.

$.3.5 Ensure training and station policy requirements are met by
contractor personnel.

$.3.6 ldentify specific locations to be examined, and maintain
dravings indicating locations of examined areas.

$.3.7 Prioritize inspection locations in a logical, cost efficient

inspection seguence,

$.3.8 Initiate job requests to identify scope of work.
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6.0

5.4

INSTRUCTIONS

6.

1

503.9

5.3.10

$.3.11

$.3.12

5.3.13

Contractor

5‘-4-1

w
o
"~

w
o
s

5.4.6

Communicate with WCC Planning and Scheduling to ensure proper
craft support is provided to erect scaffolding, remove
insulation, buff pipe, provide power & lighting, etc.

Notify QC prior to work being started.

Participate in the determination of the method of repair or
replacement for piping found to have unacceptable pipe wall
thickness. Initiate PEARs and EARs, if necessary.

Analyze test date to determine locations where measured pipe
wall thickness is unacceptable, predict future replacement
requirements and determine approximate corrosion rates,

Ensure that personnel performing ultrasonic examination are
qualified by the latest and approved edition of ASNT SNT-TC-1A.

Provide necessary eguipment, consumsbles and personnel to
perform the pipe wall thickness measurements at designated
locations.

Provide wall thickness inspection data to the contract
coordinator for evaluation,

Certify all personnel performing inspections to the latest
approved edition of ASNT SNI-TC-1A.

Provide a final report summarizing inspection findings, and
ancluding inspection data, wall thickness at the deepest pit
at each inspection location and average wall thickness at each
inspection location.

Comply with the AP&L QA program for all work done on site,
except for Control of M&TE and Inspection procedures which
shall be governed by the contractors QA program.

Comply with the contractors QA program for all work performed.

Continuous trending of selectec inspection locations will be maintained
by sampling the same locations at least once every three years. These
locations are identified in Attacnment I as Category 1.
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hdditional inspection locations will be selected by the coordinator.
Inspection locations with average wall thickness less than 87.5% of the
nominal wall thickness designed or less than the designed minimum wall
thickness at the deepest pit shall be reexaminel at the same freguency as
Category 1 inspection locations.

The coordinator will permanently identify the iuspection locations on
the pipang isometrics showing locations and inspection location number,

Minimum and nominal wall thickness shall be determined and listed on
Attachment 1 for each inspection location prior to performing the
examinotion,

Job Requect, drawings and planning support communications shall be
provided to the WCC to ensure adequate job planning.

Quality Engineering shall be notitied prior to work being started.

Person Notified Notified By Date Time

Certification reviev reports have been provided to QC per procedure
1000.0861.

Coordinator Date

The examination shall be performed in accordance with Attachment III & IV
and procedure 1000.061.

The inspection data including wall thickness at the deepest pit and
average wall thickness will be provided to the coordinater upen the
completion of the inspection at each location.

The detail inspection data will be provided to the coordinator upon
reguest in order to perform more rigorous analysis of the data when
deepest pit and average wall thicknesses are insufficient to determine
acceptability.

Final inspection reports are to be kept of examination results.
List all PEARS, EARS, Condition Report and new or revised calculations

evaluating examination results which were initiated in the performance
of this procedure:
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8.0

7.1

7.2

7.4

7.0 ACCFPTANCE CRITERIA

Discontinuities revealed by the NDE method of this procedure, shall be
eviluated in accordance with ASME Section 11l and ASME Section XI.

Acceptability of examination results for each inspection location will
be determined in accordance with Attachment 1I and the acceptance method
or document will be listed on Attachment 1. A condition report will be
generated to document the failure to guelify any inspection locations

to the initial screening criteria,.

I1f an inspection location cannot be gualified to the applicable code
reguirements then a repair or replacement sufficient to bring the
component in compliance with code reguirements should be completed.
1f such a repair cannot be accomplished without limiting plant operation,
and an engineering evaluation has been completed and determined that
& temporary repair i1s sufficient to maintain the component operable
until the next scheduled refueling outage, then a '"temporary' repair
which is not in accordance with code reguirements is acceptable. All
repairs not in compliance with code shall be brought into compliance
with code or replaced prior to heatup following the next scheduled
refueling outage.

All examination results are acceptable or appropriate repair/replacements
have been completed.

YES/NO
Signature Circle One Date
ATTACHMENTS
8.1 Attachment I - Inspection location cross reference listing identifying

8.2

8.3

8.4

inspection location #, draving #, category and minimum wall reguirements,
Attachment II - Acceptability Determination of Examination Results.

Attachment III - DNV-UT-A~1,01 (Rev. 0) "Automated Straight Beam Ultrasonic
Examination of Piping"

Attachment IV - DNV-UT-M-1.0] (Rev. 0) "Manual Ultrasonic Thickness
Measurement of Ferritic Steel and Austensitic Steel."
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ATTACHMENT 11

ACCEPTABILITY DETERMINATION OF EXAMINATION RESULTS

5011 the average wall thickness and the wall thickness at the deepest pit must be
uiceptable. This is determined utilizing Method 1, Initial Screening. Results of
applying Method 1, Initial Screening, shall be indicated on .ttachment I in the
column hea ~ "INITIAL SCREEN' with a "Y" for acceptable and an "N" for unecceptable.

When determining t the profile of the wall thickness must be examined. If there

avg’
is a preferential concentration of pits which results in an area with an average
wall thickness significantly less than t , then either the thickness used to apply

avg
the initial screening criteria should be based uson the average thickness of
this area of preferential pitting, or detail analysis is reqguired.

1€ initial screening is unacceptable or detailed analysis is reguired due to
preferential pitting a condition report shall be generated. Recalculation

of stresses shall be documented with amending calculations and recorded in

the calculetion log. Repair requirements and engineering operability evaluations
of 'temporary" no.~code repairs shall be directed by condition report action items.
If it 1s determined that the thinned pipe wall is acceptable and will not be
replaced for an extended period, then the condition report should be closed,
otherwise an action should be assigned to delete the amending calculation

alter appropriate repairs or replacements are completed. The qualifying or
repairing document should be referenced on Attachment I in the column headed
"Oual. Document'.

Methods 2 or 3 as detailed below may be utilized to qualify wall thickness
which fail to meet initial screening criteria. Method 2 is used to evaluate

structural integrity when averesge wall thickness is less than 0.875 tavg'

Method 3 is used to evaluate pitting areas when the remaining wall thickness

at the pit location is less than tmin'
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ATTACHMENT 1I (CONTINUED)

ACCEPTABILITY DETERMINATION OF EXAMINATION RESULTS

Method 1, Initial Screening

if 2 0.878 tnom’ then t‘ is acceptable

tlvq
1f t

ve
pit 2 tmxn’ then tpit is acceptable

whare;

tlvc = agverage wall thickness measured

tpit = wall thickness measured at the deepest pit

t = design nominal w&ll thickness

tmin = design minimum wall thickness

Calculation of

The design minimum wall thickness tmin shall be determined using the ASME
Section III Class 3 criteria, ND-3641.1 equation (3).

| R & PD

min —
+A
2 (Sh E*Py)
whery : ) = outside diameter, in,

b
P = internal design pressure, psi.
Sh = basic material allowable stress for material at Design temperature

in psi. From ASME I1-7.0 or 1-8.0. Use Code of Record or value
from Qualification of record.

E = joint efficiency from Table ND-3613.4-1 or ND-3613.5

Y = coefficient equal to .4 unless DO/tmin <6;

then y =_§_* 4 where d = inside diameter
-+
o

A = corrosion allowance. Egudl to instrument error for measurement
of wall thickness plus appropriate corrosion rates from previous
historial data.

Determination of .875 factor for tn

om

The manufacturers tolerance for the pipe used in the SW/ACW system is ~12.5% of
nominal wall. (Reference SA524 and SA530). Therefore the screening criteria
for acceptance of pipe average wall thickness is 87.5% of nominal wail. For
other systems, the applicable ASME material specification should be reviewed.




Trevmsrcron U e o M

SERVICES PIPING THICKNESS EVALUATION 1309.014
AGE 1] of 28

ARKANSAS NUCLEAR ONE [Revsow wave  Cc/777%; |

‘*

Method 2, Acceptability of Average Wall Thicknesses Below 0.875 WO

Reduced wall thicknesses may be analyzed to determine a new calculated stress
value, This is done by multiplying the existing maximum stresses by a ratio of
the "as measured" section modulus to the '"as analyzed" section modulus. This will
be conservative in that the stresses due to the pressure term of the stress
eguation will be increased by application of this ratio, as well as stresses

due to moments. This new calculated stress value can then he compared to the
allowable stress value as listed on the gualification of record.

1f there is a preferential concentration of pits in a single area of the pipe
which results in an area with &n average wall thickness significantly less than

tavg' then either tavg should be based upon the average thickness of this area
of preferential pitting or a stress intensification factor should also be
utilized in recalculating the maximum stresses., The stress intensification
facter should be based upon an unreinforced fabricated tee with dimensions

representing the thinned area and with tavg based upon the remaining pipe wall

circumference.
The eqguations are as follows:

snew . —Ea— . sold

Z
m

(Acceptance criteria)

snew $ 5 allowable

where :

= recalculated maximum stress

new
4 = as measured section modulus = ¢ r2 t
m avg
and r is the nominal mean radius
= 2
Za = as analyzed section modulus = ¢ r tnom
i = stress intensification factor. Only used if there is preferential pitting
and based upon the SIF for an unreinforced fabricated .ee
sold = previous maximum stiess from stress report for the appropriate pipe

section. The stresses for deadweight, operating bhasis earthquake, design
basis earthquake and thermal expansion should all be addressed.

) = allowable stress as identified in the code of record or qualification
allowable

of record. This should be evaluated for deadweight and thermal
expansion for all piping and for operating basis and design basis
earthquake as applicable.




PN NTRECTION: | PRI -

2 SERVICES PIPING THICKNESS EVALUATION 08.0
PAGE 17 of 26

S | ARKANSAS NUCLEAR ONE [t s

CHANGE

Method 3, Acceptance of Pit Wall Thicknesses Below Saine

1f the wall thickness at the deepest pit is less than Ruin then the localized

thinning may be analyzed to determine if it is acceptable. EPRI Report SIR-87-010
presents three methods for three different types of thinning shapes.

A relatively large locally thinned area may be gualified by using criteria in
ASME Section IIl, NB-3200 to perform a primary membrane stress analysis,

Locally thinned areas with a large axial dimension but a small transverse or hoops
dimension may be qualified using ANSI/ASME B31 G which provides guidance for
determining the acceptable wall thickness below tmln for a given axial length.

Locally thinned areas with small axial and transverse dimensions, may be gualified
using Branch Reinforcements guidelines from ASME ND-3643. This can be used to
determine acceptability of wall thickness pelow tmln for certain maximum dimensions

for the thinned area.

In addition, the corrosion allowance factor, A, may be reviewed to qualify tne
inspection location for a shorter than original design life, 1In particular, the
inspection location can be gqualified for the remainder of the cycle, as long as
appropraate actions are taken to repair or replace the pitted area at the next
refueling outage.
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CHANGE bATE

ATTACHMENT 111

DNV INDUSTRIAL SERVICES, INC.
16201 MRK ROW

SUITE 160
HOUSTON, TEXAS 77084

M Date
My
Client Approv Date

AUTOMRATED STRAIGRT BEANM

ULTRASONIC EXAMINATION OF PIPING

PROCEDURE NO. DNV-UT-A-1.01

No. Dascription

BY

Q.A.

6/16/88

Effective
Date
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CHANGE DATE
ATTACHMENT 111
[y VPRIV Gt L
AUTOMATED STRAIGHT BEAM 6/16/88 |l @ ?
ULTRASONIC EXAMINATION OF PIPING - PP . -
L, RURPOSE
1.1 This procedure describes the requirements for automated

straight beam wultrasonic exsminstion of wrought and
cast steel piping system wveld and base metal for the
purpose of thickness mapping in piping systems by the
contact method.

. SCQER

23 This procedure is applicable to steel piping systems of
dismeter range 100 mm (4*) te 2500 (100%) with thick-
nesses ranging from 5.0 mm (0.197%) to 50 mm (27),
using sutomated equipment commercially known as P-SCAN,

2.2 The examinetion shall be performed with straight beasn
search unitse from the ovutside of the component being
examined, when accessibla, with the objective of map-
ping corrosion in the required location. Search unit
ecanning shall be performed in both circumferential and
axial directions from the outside surface, as required.

3. QNNEA'S RESPOMSIAILITIRS

3.4 Prior to performing the exasination, the owner shall
furnish the fellowving informaticon, es applicable:
a. Identification of the components to be eramined
b. Location of areas to be examined
c. Dravings shoving configurations
4. Matarial specifications.

3.2 The owner shall arrange erectien end resmoval cof
staging, escaffelding, and/or eother equipment required
to gein access to the examination ares. The owner

shall further be responsible that ressonable precau-
tions are taken for the safety of the examination
persvnnel.

3.3 The owner shall arrange removal of {nsulation and
provide & clean surface for a sinimum of 300 mm (12%)
on sither side of the examination location.

h 3.4 The owvner shall be reasponsible for pre-examination
cleanliness and examinstion surface preparation,
including the removal of paint, scale, rust, etc.
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and Pressure Vessel Code, Section XI, Rules for Inser-
vice Inspection of Nuclear Power Plants, 1983 Edition.

“.1.2 Assrican Society of Mechanical Engineers (ASHME) Boliler
and Pressure Vessel Code, Section V, Nondestvuctive
Exsminetion, 1983 Edition.

4.1.3 American Scciety for Nondestructive Testing (ASNT)
Recomsended Practice SNT-TC-lA, Nondestructive Testing
Personnel Qualification and Certification, June 1975
and 1980 Editions.

b.1.4 DN¥-181 Industrisl Services, Inc. (DNV-ISI) Written
Practice, Nondestructive Testing Personnel
Quelificatiorn and Certification, March 1988,

4.1.8 Denish Velding Institute (SVC) Manuals
.. P-SCAK (PSP-)) Operation Manual, Rev. 1.01, August

1987.
S RARSONNEL OUALIFICATION
5.1 Personnel operating P-SCAN equipment (P-SCAN operators)

shall be tested and certified to a minimum of Level II
in ultrasonic exzamination in accordance with DNV.ISI
vritten practice for personnel certification teo SNT-TC.
1ia.

5.2 Level 1I P-SCAN system cperstors shall be trained and
qualified in operation of the scanning and data acqui-
sition equipment and be well versed in both softvare
snd hardvware usage. Level I and Level I trainee
personnel shall sssist the operater, as required,

$.3 Level I1 or Level 111 personnel trained in P-SCAN
ultrasonic examination methods shall evaluate P-SCAN
data in aeccordance with the acceptance standards
provided by the owner.

5.4 Level I and Level I trainee personnel shall receive
documented training in the operation of the scanner and
appurtenant hardvare, including stctachment and the sect:
up necessary prior to scanning.

CHANGE DATE 1
ATTACHMENT 111
[TV e PR ot lﬂ
st T STRALGHL B grie/ee | 1w’
o T Reveon
TRASONIC EXAMINATION OF PIPING INV=UT=A=1,01 0
‘ RLEERENCES
6.1 The folloving documents are referenced by and are part
of this procedure, as .applicabdle:
4.1.1 American Society of Mechanical Engineers (ASME) Boller
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EQUIRMENT AND MATERIALS
Taac Eouipmant

The principal equipment fer thickness mapping 1is the
SVC P-SCAN. The system has & bendvidth greater than
1.0 to 5.0 MHz and utilizes & logaritheic amplifier of
110 dB range to process signals from the ultrasonic
probe. Depth of corrosion may be messured in 0.1 am
steps.

Either of the fully automatic weld scanner AVS-4, AWS-S
or AVS-2, or semiautomatic veld scanner MWS-2 or MWS-1
and sppropriate softvare shall be used for the exemina-
tion. Later, {mproved issues of both hardvare and
softvars may also be used, provided their performarce
and data compatibility is verified and documented

dsazch Qloiga

The primery sesrch units used for detection shall be
dual element 2 to 6 MHz, O degree longitudinal wvave
contact probes.

Sesrch unit size shall be dictated by the ability of
the scarch unit to maintsin gocd contact with the test
surface, but should generally be in the range of 0.0%
to 1.0 square inch of active crystal element area.

Salibzation Rlocka

Certified IIV blocks or other equivalent designs shall
be utilized for calibration.

Other calibration blocks shall wutilize & series of
machined steps of knova thicknesses by which the systes
can be fine tuned to "read” correct thickness values by
fashioning & set of examination paramseters on scanning
the subject block.

Surface finishes of the blocks shall be representacive
ol the surface finish of the piping to be examined.

Sauplants

Couplants shall be approved by the owner prior to use.
For the sutomatic scannare, pumped wvater shall be used
a8 & couplant.
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f GALIARATION
7.1 Caxsificatas
7.1.1 Current calibration for the following equipment shall
be vsrified prier to wuse, including certificate

nuabers, calibration datee and dates due.

.. Msnual UT Instrusents
b. Cslibractien Blocks
C. P-SCAN Processor
d. Ultrasonic Probes

7.2 Ioatzumeant Callibration

7.2.} The manual UT instrusent shall be calibrated for scresn
height linearity, amplitude control linearity and sveep
et intervals not to exceed 90 days, in sccordance vith

; Supplement $ and 6, Appendix III, ASME Section XI.

7:.3.8 The concepts of screen height, amplitude contrel and
sveep ars not spplicadle to the P-SCAN systens. Factors
governing the accuracy of seasuresents of asplitude and
position eof indications fnclude return eche timing
messurements, asplitude measurements end probe position
sessurements.

7.2.% The return echo tising and probe position measurement
capability shall be checked electronicalily or, alterna-
tively, by scanning & reference target, e.§., & notched
calibration or reference block. This shall be checked
every 90 days or before long ters e” "mination pericdes.

7.4 dyasan Calibration and Chack
7.6.1 General Requirements

2:6.3.3 Calibration ehall include the complete P-SCAN systes,.
Any change in search units, shoes, probes, couplants,
cables, or any other parts of the examination system
shell be cause for calibration check. Calibration
shall be performed on the basic calibration block.

7.64.1.2 The "steps® on the calibration bleeck shall be scanned
and system parameters adjusted, as required, such that
thickness values being resd by the P.SCAN are 2 0.2 am
of actual known step valuse.
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7.46:3.,% For contact examination, tha temperature difference
betveen the examination and basic calibration block
surfaces shall not exceed 25 F (14 C).

7. 4.1.4 Calibration shall be perfarmed from the surface of the
calibration block which corresponds to the component
surface to be examined.

7.4.2 System Calibration Confirmation

T.4:8.3 Complete system calibration, shall be performed within
one day prier to use of the system for examination of
those items for wvhich the calibration is applicable.

7.4.3 System Calibration Check

746,91 A system calibration check, which {s verification of
thickness of “"steps® on the calibration block, shall be
performed (1) et the start and finish of each examina-
tion, (2) with sny change in examination personnel and
(3) at least every & hours during an examinestion.

7.6.4 Corrective Actions

7.6.4.) I1f thickness measurements are read by the P-SCAN have
decreased or increased by greater than 2 0.2 as, all
data sheets since the last calibration shall be veided.
A nev calibration shall be made end rccorded and the
voided areas shall be re-examined.

8.1 A reference system shall be established to locate the
search unit zero position end to determine its position
in reference to piping “landsarks®, such that exsmina-

. tions may be duplicated at & later date, if desired.

The scan positive Y direction shall follov the flow

direction, with the positive X directien clockwise

feacing downatream.

9. RIANLEATION
9.1 Suxfacs Canditions
9.1.1 The exemination surface shall be free of irregulari-

ties, loose materials or coatings vhich could interfere
vith ultrasonic wvave transmissicn,
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dsanning Spasd

Scanning speed shall not exceed 150 mm (6 inches) per
second. Slower scanning speeds may be necessary.

Covarags

To ensure complete coverage of the examination ares,
each pass of the search unit shall overlap at least 108
of the search unit widcth,

The prote shall be manipulsted lacterally and longitu-
dinally, such that the sound beas passes tLhrough the
reguired examination volume,

Scanning Tachoigua

A survey of the examization area shall be made to
locate longitudinal weld seams, mechanical obstruc-
tions, surfece irregularities or other conditicns rhat
might possibly interfere with scanning.

All measurements, observations and noted obstructions
to examination of the required volume shall be recorded
by the operator using the P-SCAN zZoordinate system.

Subsequent to completion o{ the operations described in
9.4.1 and 9.64.2, above, the scanner guide band, scanner
and scanner drive %elt will be asttached to the pipe be-
ing examined, :zs applicable. Scanning is to commence
after complscing the required positioning procedurs for
the typz of scanner im use.

SKCORDING OF DAIA

All deta over the entire system dynamic range shall be
recorded by the P-SCAN system automatically, or on
keybocrd command by ths operator.

IMVRSTICATION OF DAIA

Pats shall be evaluated on completion of a scan.

#
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The czporsctor shall primt out ths scan data for inclu-
cien vith tho repert. Tho S$ide view image ie & coapo-
oite view ehoving all thickness nmsagsursmencs projacced
into one plane perpeddieculsr to the examination sur-
face. The Top wiow sheve areas vith wall thicknesses
messured less tham a givem level called tho diaplay
level. By varying this displey levol, a complate nap
of thickaess topogreaphy may be obtained, along wigh
Sinigus, eaxieus and “average®” cthicknaseos for the
cesponent ia the leocacien.

The acsoptanca op Tajoection of reported thickness

roadiage ohell bs {a eccordanco with criteria
eateblished by tho ownew.

Calibracion, syaces paersacters and geanning information
shall de recerded at tho time of the exsmination and

calibratien. Rocords shall includae personnol, date and
time, a0 8 minisuas,

Celibracion and sesm Z4los shell be aceonpaniod dy a

data get coamtainmimg, bug not limitod te, the folloving
information:

$ite idoncity sad syacen

Porsenacl and cereificacien levels
Date aad time

Ssanvar cype

Cable typo and lengeh

vritton report ashell be comploted by cha P-.SCAN
operator plus hard copy printoucs of the scan data.

Exsmination recerds, including calibractien sheots, data
shoots, and dacta diskatgos (vhen roquived), eshall be

submictsd to the ovaar for retontion im tarms of the
inspoctien ceontract.
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1.3 This procedure describes the reguirements for the
performance of manual ultrasonic thickness measurements
of ferritic steel and austenitic steesl piping systems.

2. ARRLICATION

- 0 | These requirements are established for the ultrasonic
thickness measurement of base material for ferritic and
austenitic steel piping having & nominal vall thickness

of 0.10 to 4.0 4inches. The examination shall be
performed by the contact method from the ocutside, where
possible.

3. QUNER'S (CLIENX) RESPONSIBILITIRS

1.1 In order to perform the ultrasonic examination, the

owner shall be responsible for the following
information, data and/or services:

.. Identification of the areas (component) to be
examined

k. Location of the aresas to be examined

6. Detailed dravings of cthe piping systes
configuration

d. Haterial specifications

.. Component dravings

v £. Erection and removal of staging, scaffolding, or

other equipsent to provide access to the
examination ares

s Removal of {nsulation, pre-examination cleaning,
and examination surface preparation

h. Provide sufficient illumination at the site to
properly perform the examination

5 Supply the basic <calibration Dbloeck wunless
othervise provided in the contract
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‘. REZERENGES

6.1 The folloving documents are referenced by and are part
of this procedure, as applicable:

64.1.1 American Society of Mechanical Enginesrs (ASME) Boller
and Prossure Vessel Code, Section V. Nondestructive
Exasination, 1980 Editien with Addenda cthrough and
including Winter 1980,

6.1.2 American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code, Section XI, Rules for
Inservice Inspecticn of Nuclear Power Plants, 1980
gdition with Addends through and including Winter 1980,

4.1.3 Aserican Society for Nondestructive Testing (ASNT)
Recommended Practice SNT-TC-1A, Nondestructive Testing
Persornel Qualificatioen and Certification, June 1978
sand 1980 Edition.

6.1.6 DNV Industrial Services, Inc. (DNV.IS1) Written
Practice, QAP-9.1, Nondestructive Testing Personnel
Qualification and Cerctification, March 1, 1988,

5. RERSONAKL

8.1 Personnel perforsing wultrasonic examination in
sccordance wvith this procedure shall be qualified in
sccordance vith &.1.3 above, including references to
4.1.2. Personnel performiug operations shall be
qualified to &t least Level I; interpretation shall be
performed by Level II or Level 111 personnel.

6 LQUIPNMENT RRQUIREMENIA

6.1 A pulse-echo ultrasonic flav detection instrument shall
be utilised for this examination. The instrument shall
be capable of generating and receiving frequenciss over
the nominal range of 1 Mz to § MHz. Other frequencies
may be wused if equsl or better sensitivity can be
demonstrated. The ultrasenic dinscrument shall be
equipped with a stepped gain control calibrated in
unites of 2 dB or less, sccurate over the useful range
to 208 ef the nominal amplitude ratio, to ellow
sessuresent of indication beyond the linear range of
the vertical display on the screen. The ultrasenic
{nstrusent shall provide linear vertical pressntation
vithin ¢ 5¢ of the full screer height.
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The nominal search unit frequency shall be 2.25 MNz,
unless variables such as production material grain
structure necessitates the use of other frequencies to
obtain adequate penetration end/or resolution, Search
units mey wutilize either single or dual transducer
elements; size shall bPe in the range of 0.25 inch to
1.0 ineh, with the shape being round, square, or
rectangular.

Commercially available couplants such as Ultragel 11
shall be used for celibration snd examination.

Calibration blocks shall be of the sase nominal
saterial as the wmaterisl teo be examined. The basice
cslibration block shall be & step vedge, representative
of the thickness ranges expected in the saterial. The
thickest step shall be of at lesst the nominsl design
thickness of the material te be examined.

CALIARATION
loaszument Calibzation

Instrument calibration for screen height and amplitude
control linesrity shall be verified at intervals not to
exceesd three months.

Ssxaan kaight Linsaxity

The ultrasenic instrument shall provide screen height
linearity within 5¢ of full range for at lesst B80¢ of
the full screen height (F6H) (base line to maximum
calibrated screen pointe). To verify the ability of
the ultresenic instrument te meet the above-designated
linearity requirements, position & search unit so that
echoess can be obseived from any twe reflectors in a
calibration block. Manipulate the search unit to
establish a 2 to 1 ration of smplitudes betwveen the two
echoer Adjus: the gain control so that the larger
echo (¢« at 808 FSH, with the smaller eche at 408 FSH,
Vithe. msoving the search unit, adjust the sensitiviry
(gain) to successively set the larger echo from 1008 to
208 FSH in 108 increments (or 2 dB eteps if & fine
sensitivity control is not available). Read and record
the relative amplitudes of the two echoes to the
nearest 18 PSH., The amplitude of the saaller echo must
be 508 ¢ 5¢ FSH of the larger eche.
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7.3.1 The ultrasenic instrument shall utilize an amplitude
control, accurate over its useful range to 208 of the
nominal amplitude ratio te allov messurements of
{ndications beyond the linear range of the vertical CRT
display. To verify the eccurscy of the asplitude
control to the above-designated reguirements, position
s search unit so that an echo from s reflector in a
calibration block is peeked on the screen, With the
increases and decreases in attenuation shown In
Supplement 6 of Reference &.1.2, the eche smplitude
shall fall within the specified limits. Asplitudes
shall be estimated to the neazxsst 1% FSK.

7.4 Saaxch Uain Calibzatien

7.6.1 Calibretion ehall inciude the <complete wultrasonic
exsasination system. The original calibration shall be
performed on the basic celibration block. Checks shall
be made teo verify the eswveep range calibration and
distance amplitude correction. Checks shall include
the entire examination systes.

7.4.2 The wmaxisum indications shall be obtained with the
sound beam oriented perpendicular to the inside surfacae
of the calibration block.

7.6.3 For contact examination, the temperature of <the
exsmination and basic calibretion block surfaces shall
be within 235 degrees F. (14 degrees C).

7.6.4 Calibration shall be performed from the surface of the
calibration bleck which corresponds to the surface of
the cospenent from wvhich the exemination wiil be

pecrformed,
7.% fxatan _Chack
7.9.1 Alternate cables and search units, eingly and in

combination, that have been included in & prior system
calibration may be substituted in the systes; such
substitution shall net necessitate a calibretion check,
Vhen any other part of the examination system is
changed, a calibration check shall be made on the basic
calibration block to verify sveep range and distance
amplitude ceorrection values. . calibration check of
swveep range and sensitivity values shall be performed:
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.. At the start and finish of each examination;
b. Every 12 hours during the exsmination, and
c. Yith every change of personnel.

Calibration Confirmation

Straight besm calibration shall be performed prior to
use of the asystem in the thickness range under
examination, A calibration check shall verify the
sveep range calibracion.

Stxaight Raam Calibratien

The nominal freguency shall be 2.25 HHz  unless
variables such as production mseter:al grain structure
require the use of other frequencies to assure adequate
penetration or improved resolution.

The straight beam <calibration shall encompass
messurements of sveep range calibracion.

For meterial chickness 1" or less the basic calibracion
block stall be used to calibrate the screen/sweep to
3.9%, Use the eveep fine and delay controls to
calibrats each major screen division to 0.10". Use the
sveep fine and delay controls to calibrate each major
scresn division to 0.10°, e.g., & 0.20" step echo at 2
screen divisions, o 0.50" step echo at 35 screen
divisions, etc,

For material thic‘“nesses of 1.0" to 4.0*, the basic
calibration block or a certified 1IVW block may be used
to calibrate the scresn/sveep to &4.0". Victh the 11IW
block on its side and obtaining an eche from the 1.0"
thicknese, place the first backwall echo at 2.3 screen
divisiens. Vhile adjusting the sveep fine and delay
controls, wmaintain the first backwall at 2.5 screen
divisions and move the 2né, 3rd, end &cth backwall
echoes to 5.0, 7.5, and 10.0 screen divisions,
respectivaly. Each major acreen division {s now
representative of 0.40",

SURFACK PREPARATION

The base metal shall be free of weld zpatter, surface
{rregularities or foreign matter that might interfere
vith the examination.

Scanaing speed shall nec exceed 6 inches per second,
slover scanning spesedz say be necessary.
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To ensure complete ceverage, scanning of the required
examination volume, each pass of the search unit shall
overlap e swminisump of 108 of the transducer
(plezoelectric element) dimension perpendicular to the
scan.

RECORRING OF INRICATIQNS

Lach ares examined shall te {dentified with {ts
ainisum, saxisus, and nowinal resaining vall thicknasse.

AGCERTANCE SIANDARRS

Acceptance criteris will be established by the owner.
RERQRIS

Reports shall consist of & calibration data record and
ar examinatien data record vhich shall centain the
following minimum information:

Calibration Data Record

8. Calibration sheet identificstion and calibration
date.

b. Client, site or project designation.

c. Names of oexamination personnel and levels of

certification.

Examination procedure nusber and revisien,
Calibration block identificecion.

Test instrument identification and serial nusber.
Search unit {dentificatien, serial number,
frequency and sise.

Beas angle and mode of propagation in material.
Special search units, wedges, and shoe types.
Couplant and batch number.

Instrument osetting sufficiently idencified to
permit repetition of exasmination at & later date.
Sveep readings from the calibration reflector(s).
Timses of initial calibration and subsequent
calibration checks.

» > Kiae T WMWNOD
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11.1.2

Exeminstion Data Record

o

Data shaet {denctification and sapplicable
calibration sheet (dentification.

Pate and time period of examination.

Nemes of oexaminacion persennel and level
certification.

Examination procedure and revision.

ldentificeation and location of ths component
and/or the voluse scanned. Harked dravings of
sketches will satisfy this requiresent.

Surfece from vhich the examinatien {s conducted.




