ARKANSAS POWER & LIGH. COMPANY
POST OFFICE BOX 551 LITTLE ROCK, ARKANSAS 72203  (501) 371-4000

August 24, 1979

1-089-12
2-098-14

Mr. K. V. Seyfrit, Director
Office of Inspection and Enforcement E)[][}F& UGBU
U. S. Nuclear Regulatory Commission

Region IV

611 Ryan Plaza Drive, Suite 1000

Arlington, Texas 76011

Subject: Arkansas Nuclear One-Units 1 & 2
Docket Nos. 50-313 and 50-368
License Nos. DPR-51 and NPF -6
IE Bulletin No. 79-17
(File: 1510.1 and 2-1510.1)

Gentlemen:
Attached is our wri*tten report as required by item 5 of the
subject buli:s This report addresses the results of our

review of sa;PL,-related stainless steel piping systems as
required by item 1 of the bulletin. R-sponces to the re-
maining items will be submitted as required.

Very teuly yours,

/L-’.z//// '(L""

/poav1d C. Trimble
Manager, Licensing

DCT/ERG/ew
Attachments

120 7
cc: Mr. Darrell G. Eisenhut 1oy (148
Acting Director
Division of Operating Reactors
Office of inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. W. D. Johnson

U. S. Nuclear Regulatory Commission
P. 0. Box 2090

Russellville, AR 72801

7911239 4
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RESPONSE TO ITEM 1(a)

ANO-1

Only one hydrotest has been completed in relation to Inservice
Inspection (ISI). This was a test of the High Pressure Injec-
tion System in April of 1979. Visual and volumetric exams of
identified systems which were performed per ISI are delineated
in Attachment Al. The procedures used are ISI-120, ISI-300

and ISI-350 and are included as Attachments B1-1, B1-2, and
B1-3, respectively. Of all exams done on the identified systems
during the ISI program, no repairable indications were noted;
therefere, no corrective actions have been taken.

ANO-2

No Inservice Inspections have been performed as this unit is
not in commercial operation. The sampling plan is being devel-
oped at this time. The procedures used for the base line are
included as Attachments B2-1 and B2-2.

RESPONSE TO ITEM 1(b)

ANO - 1 & 2

Primary water radiochemistry controls at ANO are to maintain
technical specification limits on B, C1 , F and dissolved 0,.
The limits are maximum allowable concentrations of dissolved

0,, C1~ and F~ in the Reactor Coolant System (RCS), ard are

the same for both ANO-1 and ANO-2. (See ANO-1 Tech. Spec.

3.1.5 and ANO-2 Tech. Spec. 3.4.7.) The limits for other systems
tested are extrapolations of these. Boron concentration tests
are done as required by Tech. Specs. and when needed for other
specific procedures, such as during Physics Testing. pH tests
are done as required and reflect Boric acid concentration changes
due to power excursions, etc.

There are no specific Tech. Spec. requirements for 1", F~, and
dissolved 0, levels in the systems addressed by IE Bulletin _
79-17. Howgver, the decay heat system is tested for pH, B, C
and F~ three times per week_when in operation and the BWST (RWST)
is tested for pH, B, C1°, F~, and suspended solids weekly. The
ECCS and spent fuel systems are tested monthly for Boron and the
makeup system is tested for Boron during startup. No chemistry
tests are done on the containment spray system.

e
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A review of water chemistry logs shows that C1~ levels have
exceeded the Tech. Spec. limits about a dozen times in the
past three years for all systems tested (RCS, decay heat, and
BWST/RWST) and have typically remained below 0.01 ppm. The
concentrations did not approach transient limits of between
0.2 and 0.3 ppm. The dissolved 0, concentrations were tested
less frequently, but typically reilained less than 0.002 ppm.

There have been no design changes to maintain chemistry in the
systems mentioned. There are not specific requirements con-
cerning periodic flushing and recirculation procedures for
stagnant systems, however, pump recirculation flowpaths are
flushed during Section XI, IWP testing. The core flood lines
are purged of air (by "burping") after each refueling.

RESPONSE TO ITEM 1(c) P@@R @Rﬂ@“m&“,

ANO-1

Preservice exams on the Low Pressure Injection, High Pressure
Injection and Core Flood systems were completed by December of
1973 in accordance with Section XI, 1971 Edition, Summer 73
Addenda. UT and PT exam procedures were written by personnel
qualified to the requirements of SNT-TC-1A level Il and were
reviewed and 2nproved by personnel qualified to Level III.

These NDE procccoures conform to the requirements of ASME
Section X1 and ra’zrenced parts of Section III.
ANO-2

Attachment C2 provides a descriotion of preservice NDE pro-
cedures an” includes the applicable ASME Code edition addenda
used.

The Arkansas Power and Light Company, Arkansas Nuclear One,
Unit No. 2 Inservice Inspection Program is based upon meet-
ing the requirements of the ASME Boiler and Pressure Vessel
Code. Section XJ, 1971 Edition through the Summer of 1971
Addenda to the maximum extent possible. Class 1 and 2
piping examinations will be conducted to meet 1975 Winter
Addenda Appendix III requirements. Item I15-231 of the Code
requires the preparation of written procedures necessary

for the conduct of non-destructive examinations associated
with the program. Accordingly, written procedures have been
prepared for the conduct of volumetric examinations. The
procedures have been approved by the customer (AP&L), the
inservice inspection contractor (C-E/Aii), and the inspection
agency (Factory Mutual).

-2- 1397 050




Volumetric exami - .lons are performed predominantly using ultra-
sonic methods; s..c examinations will be by radiographic tech-
niques. The procedures prepared for these examinations comply
with the 1971 Edition of Section XI requirements. However,
since the issuance of this edition of the Code, significant
advancements in the state-of-the-art of ultrasonic examination
have been achieved. The ASME recognized the worthiness of

these advancements when it issued the Summer 1973 Addenda to
Section XI incorporating many of the improvements for the
examination of Category A components.

In keeping with Arkansas Power and Light's decire to perform
the best examination possible by employing the most current
accepted techniques, the ultrasonic procedures include as

many of the requirements of the Summer 1973 Addenda to Section
XI as practical. The most notable areas are:

1. Use of Code acceptable calibration standards

. Use of 0°, 45° and 60° ultrasonic transducers

Increased direction of angle beam testing

Increased volume of metal to be examined

Increas>. c2libration requirements E)(\(\rg (j()% “@ﬂ[¥&=

Increasc? freguency of recalibration

N W N

Controlled scan speed and transducer overlap of succcssive
scans

While the Summer of 1973 Addenda is specific to Category A com-
ponents, the requirements and intent of the Code have been in-
cluded in the procedures for the remainder of the Class 1 com-
ponents. Current Code activity is proving this to be a valid
assumption.

A1l procedures will be retained by Arkansas Power and Light and
will be retained for use on subsequent inservice examinations.
Revisions to any procedure deemed necessary due to experience
gained by utilization or Code changes, will be made and re-
corded using acceptable quality assurance practices.

RESPONSE TO ITEM 1(d)
ANO-1

Sections of piping in the Reactor Building Spray and Decay
Heat Removal Systems have been replaced with 304L stainless
steel or with type 304 if material documentation shows

«¥e
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carbon content to be less than 0.065 wt. percent. Reference
LER's 50-31/74-11, 75-7, and 76-25.

ANO-2

There has been no experience of cracking in identified systems
of Unit 2.
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PGS 32832 BABC °K & WILCOX ’
B&W Construction Compony

INSERYICE INSPECTION PROCEDURE .

SUBJECT ULTRASONIC EXAMINATION OF CLASS 1ls&2

PIPING WELDS JOINING SIMILAR & DISSIMILAR :
MATERTALS v : I1SI-124, “EV. 7

l. SCOPE: This examination procedure shall govern the ult;asonic
examination of similar and dissimilar metazl Class 1&2 piping
welds rancing in thickness from 0.1 to 6 inches. Circumferential,
longitudinal, attachment, hancer, support, nozzle, etc. weld
seams in piping are covered by this procedure. This procedure
is in accordance with the requirements of Section XI of the ASME
Code.

2. SURFACE PREPARATION: The examination surface shall be free of
dirt, loose scale, machining or grinding particles, weld splatter,
or other loose foreign material. Surface preparation shall be
performed on an area which includes the weld and the area for

wo times the thickness on both sides of the weld.

3. OPERATOR QUALIFICATIONS:

3.1 Operator: The operator performing the examination shall be
gualified to Level II in accordance with B&W Construction
Company Quality Control Administrative Procedure 92-169.
The Level II shall be responsible for anéd shall accept th
results ¢of the examination.

0

3.2 Assistant: L.Le 2ssistant shall be qualified to at least
Level 1 :- scoiziance wi ith B&W Construction Company Quality
Control Aéministrative Procedure 9A-162. The Level I shall
not independently evaluate or accept the results of the

examination.

4.1 UT Scove: A pulse-echo type ultrasonic flaw detec ion
instrument shall be used. The instrument shall be ecuipped
with a stepped gain controcl calibrated iu units of 263 or
less.

4.2 Search Unit (All reference to MHz shall be nominal frecuency.)
4.2.1 - Straicht Beam: Either ceramic, lithium sulfate, or

barium titanate 2.25 MEz single element or a 2.25 or
5.0 MEz Gual element search unit shall be used. The
element shall have an effective area frem .049 to
1.0 sguare inches inclusive. 1If grain structure is
such that 2.25 MHz cannot penetrate, a 1.0 MHz search
unit of the types listed above may be used.

REVISED BY REVISION PAGE NO.

GAT SFCTIONS: 4.2.2; 4.3; 6.1.4; 6.3.3; 1 OF23
REVISION DATE | ‘ 7.2; 8.3.2.2(C),/8); 9.3; ISSUE DATE
TG . - -
11-10-78 FIGURES: 1, 2, & 3; 8.1.4 (C) Delete 9-30-76
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P65 320324 BABCOCK & WILCOX = . 1
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

(. SUBJECT QLTRASONIC EXAMINATION OF CLASS 1l&2

PIPINC WELDS JOINING SIMILAR & DISSIMILAR 1ST-120
MATERTALS

CeugREV. 7

Other search units may be used upon approval of the
B&W Construction Company Level III.

4.2.1.1 Size*of search units shall be selected
accoréing to the following table:

Nominal Test Nominal Search
Piece Thickness Unit Size

1" or Less 1/4" Dia.

«50" to 4.0" l/2" Dia.

2.0" to 6.0" 3/4" & greater Dia

4.2.2 Angle Beam: Either ceramic, lithium sulfate, or barium
titanate,2.25 MHz, or 3.5 MEz; 45 degree (-2 degrees) .angle
beam single element search unit shall be used. The
element shall have an effective area from .049 to 1.0
square inches inclusive. Other angles may be used
to eva’u*te indications, or where wall thickness or
geometric configuraticn impecdes the effective use

of i3 degree angle beam for examination. 1If g*aln

{ struccare is such that 2.25 MEz cannot penetrate, a

\ 1.0 MKz search unit may be used. Other search un*“e
may -e osed upon approval of the B&W Construction
Company Level III. Where wall thickness is 0.5 inches
and less, a nominal £freqguency of 5 MHz may be used.

4.2.2.1 Size* of search units shall be selected
according to the following table:

\f\g “m , ‘L;omln Test Nominal Search
H iece Thickness Unit Size

1" or Less 1/4"x1/4"; 1/4" Disa.
+ 30" ¢o0-4.0" 1/2"x1/2"; 1/2" Dia.
2.0" to 6" b Y B Sl o L

*Smaller search units than those specified
for each range may be used. .

4,2.2.2 Exit Point: A standard steel IIW block will
be used before examinations are performed
each day to verify and mark the exit point
on the transducer shoe.

PAGE NO.
2 OF 23
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B&W Construction Company
INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASE 1&2
PIPING WELDS JOINING SIMILAM & DISSIMILAR
MATERIALS

IS1-120, REV. 7

4.2.2.3 Beam Angle: After the exit point ha:s been
determined, the angle shall be checked with

the IIW block to confirm that the transducer
meets angle ranges specified in 4.2.2.

4.3 Couplant: A suitable liguid, semi-liquid, or paste couplant
mecium, such as water, oil, gylcerin, grease, or Hamikleer
shall be applied to the examination surface. Each batch of
Materials used on stainless steels or nickel base alloys
shall have been tested for residual amounts of total halogen
and total sulfur in accordance with ISI-60. The total re-
sidual amount of halogens and sulfur shall not exceed the
requirements of ISI-60. The couplant identification or
batch number shall be recorded on the data sheet.

5. CALIZRATION BLOCK:

5.1 Material: The block shall be fakricated from a compcnent pro-
longation where possible, If it is not possible to fabricate
the block from material taken from the component, it shall be
fabricateé from a material similar to the component. When

the exarmin=tion is to be performeé frcm only one side of the
joint, the calibration block shall be determineé by the
materisl where the search unit is apprlied. If the weld con-

tains dissim.ilar materials (stainless steels and/or nickel
base alloys with carbon steel) the calibration block may be
stainless steel or the nickel base alloy.

5,2 Size: The length of the calibration block shall be determined
by the angle of the search unit and the Vee path that will be
ed. A minimum length of 6T is desirable.

.2.1 Thickness:

5.2.1.1 Prior to the W'75 Code:! The thickness of the
block shall be as allowed in Figure 1 for the
material thickness examined. Where two or
G)[J[JE& [][)7 more component thicknesses are jolned, the
[]GQUGBHBQZXH= block shall be selected to cover the‘largest

thickness.

5.2.1.2 W'75 Code and Later: The thickness of the
Bblock shall be the same nominal éimension as
the pipe being examined. Where two or more
component thicknesses are joined, the block

lisinter 1975 Code Addenda to Section XI, throughout this procedure

PAGE NO.
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BABCOCK & WILCOX
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASS 1&2
PIPING VELDS JOINING SIMILAR & DISSIMILAR
MATERIJ\:JS ety a

ISI-lZO' RBV. 7

-

snall be selected to cover the thickness
where the search unit is applied.

5.3 Calibration Block Reflectors:

5.3.1 BHEoles:

5.3.1.1 Prior to the W'75 Code:

The calibration holes

shall be drillec parallel to the contact sur-

face for flat blocks.

For curved blocks,

longitudinal holes shall be drilled parallel
to the contact surface anéd circumierential
holes, when used, shall be drilled parallel
to a2 tangent to the conbact surface. The

diameter and depth of

ese holes shall con-

form to those stated in Figure 1 for the

block thickness.

5.3.1.2 W'7?75 Code and Later:

-

h

Sicde drilled holes may
be placec in the calibrati
ané 3/4 T with a depth o

on klock at ‘/4
1-1/2 inch minimum.

The holes shall be leocated so they will not

}

4 -
-

b

th ness.

5.3.2 Notches:

5.3.2.1 Prior to the W'75 Code:

terfere with the notches. Eole cdiameters
all be as stateéd in Table III fo:
\n
—\—

the block

The calibration block

doesn't require the use of notches.

5.3.2.2 W'75 Code and Later:

The calibration block

shall contain ID anéd OD circumferential and
longitudinal notches with their sides per-

pendicular to the suriace.

The notches shall

have a length of 1.0 inch minimum, a width no
greater than 1/4 inch and a depth as shown in

Table II for ferritic and austenitic materials.

5.4 Configuration:

5.4.1 Prior to the W'75 Code:

5.4.1.1 Flat Block: For the examination of circum-
ferential or longitudinal welds on piping
with contact curvatures greater than 20 inch

diameter,

s L.

PAGE NO.
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BABCOCK & WILCOX 1 p
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASS 1&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR

MATERIALS

~ ' ISI-18%4, REV. 7

a flat block or blocks of essentially the
same curvature as the part to be examined
may be used.

5.4.1.2 Curved Blocks: For examination of circum-
ferential or longitudinal welds on piping
with contact curvatures egual to or less than
20 inch diameter, a curved block shall be used.

D ) L&ﬂa A single curved basic calibration block may be
used to calibraete for contact surfaces in the

~~

5.4.2

W'75 Code ané Later: The

curvature range from 9/10 to 1-1/2 times the
calibration block diameter.

calibration block shall be
of the same nominal diameter as the component being
examined.

5.5 Block Temperature

5.58.3 -H'7S Co de and Later: The temperature of the calibra-
eion 1oc and the component shall be within 25 decrees
F (14 decrees C) of each other.

6. CALIBRATION:
6.1 Straicht Beam for Laminar Defects:

6.1.1 Prior to the W'75 Coce: Examination of the base metal
shall be periormec on the component for the detection
of laminar type discontinuities that may interfere
with the angle beam examinatien.

6.1.2 W'75 Code and Later: If the component has previously
received a laminar type examination, the laminar
examination does not apply.

6.1.3 Range: The sweep range calibration shall be performed

‘using an IIW block or the calibration block. The
maximum thickness should appeazr at no greater'than 80%
of the full screen sweep.

6.1.4 Back Wall amplitude Calibration: The searchunit shall

courled to the examination material to prcduce a
minimum 50% to a maximum 80% full screen back re-
flection from the opposite side of a defect free area
of the part to be examined.

PAGE NO.
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BABCOCK & WILCOX
B&YW Construction Company

- INSERVICE INSPECTION PROCEDURE

_ [508iecT ULTRASONIC EXAMINATION OF CLASS 162
¢ PIPING WELDS JOINING SIMILAR & DISSIMILAR i+
MATZRIALS eie I1S1-120, REV. 7

minimum of 50% and maximum 80%.

6.2 Straight Beam for Area of Interest:

of the Area of Interest does not apply.

QT
o

appear on the screen at no €

full screen sweep.

6.2.4 Distance-Amplitucde Correction:

( 6.2.4.1 F

"ope

= O

= s B

peak of each on the screen.

thickness range.

6.3 2Ancle Beam Calibration:

using an IIW block, or the calibraticn

6.2.1 Prior to the W'75 Code: Examination of
" Interest with a straicht beam shall be performed.

-

If calibhstion from the opposite side of the compcnent
i3 not pcicible or unreliable, calibration shall be

establisied using the calibration block. The
bration »olock back reflection shall be set at a

cali-

the Area of

block.

6.2.2 W'75 Code and Later: The straight beam examination

6.2.3 Rang The sweep range calibration mev be performec
us;ng a IIW block or the calibration block itself. -

The back reflection of the part to be examined

rezter than 80% of

should
the

sition the transducer for the maximunm
sponse ;ror the hole which gives the
ighest amplitude. Adjust the sensitivity
control to provide an 80% of full

f=\T11 f 3 . L :
ﬂ)[][jﬂg []t) hﬁ‘“ﬂ[kun indication from the hole. Mark the peax of
the indication on the screen.

6.2.4.2 Position the search unit for maximum response
from each of the remaining holes and mark the

screen

6.2.4.3 Connect the screen marks and extend through
the thickness to provide the distance-
amplitude curve. If only one hole is available,
this is the primary reference level for the

6.3.1 Range: The sweep range calibration shall be perZormed

The

sweep range should be set to cover the range thick-

ness to be examined. The maximum thickness shoulc
appear at no creater than 80% of full screen sweep.

PAGE NO.

6 OF 23

1377 080




’M

¢
Ph

* o
* e

-

(s

4
\

ATy e o S
T T
.;_&_—'_-E{’"

-
RPN
= R

-

o1

‘r‘i‘.m:!“.‘!m.%,‘-,.

*  When Teguireg the fo3
t 15h the Sweer range and g;
Tect] Curve (DAc)
range calibration Saall pe perforned
known Measureg holes ln the Calibras«
T; eep Tange Shoulg t
thickness fo the vg € no+
Mined py + e 450 angle bean @mination
PAGE NG
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BABCOCK & WILCOX
B&W Constructicn Compony

INSERVICE INSPECTION PROCEDURE

~. | susyecT ULTRASONIC EXAMINATION OF CLASS 1&2
{ PIPING WELDS JOINING SIMILAR & DISSIMILAR-
MATERIALS * | F¥SI-120, REV. 7

6.3.3.2 DAC calibration shall start with a calibration
hole locateé at a depth just short o the
rtarting depth of the volume not examined
¢’ the 4:° angle beam examination ané shall
¢« ‘tend to cover the velume not examined by the
? angle beanm.

Distance-2mplitude Correction W'75 Code and Later:

Position the search unit for maximum response from

the ID notch. Adjust the amplitude to 80% full screan
height and mark its peak on the screen. Without
changing the instrument controls, obtain a reflection
from the 1V (OD notch) and 1-1/2V path and mark their
peak on the screen. Connect these points to form a
distance-amplitude curve (DAC). This curve is the
primary reference level. If the 1-1/2 Vee path not:zh
cannot be cobtained, extrapolate the curve to the
nearest 1/47.

6.3.4.1 When the 1V path notch calibration technicue
as outlined in 6.3.3 cannot be periormeg,
the examination shall be done using the 1/2
Vee path technicue.

Calibration shall be accomplished usinc side
[P)@@[,DR @R”@“NA{L érilled holes to construct the DAC curve only.
After the curve has been constructed, position

the search unit so it reflects the ID notch
and adjust its amplitude to the DAC curve.
This is the primary reference level.

6.4 With the above menticned technigues, some variables may be
encountered, such as weld preparation, weld crown widéth, etc.

These variables may be eliminated by:

.1. Recducinc the dimension of the wedce edge to beanm

exit point.

2. Reducing search unit size.

3. Increasing beam angle.

6.5 Calibration Confirmation: Sweep range and DAC curve shall be

verified:

PAGE NO.
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Pes 320322 BABCOCK & WILCOX
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INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF ZLASS l&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR
MATERIALS

, 1181-120, REV. 7

A. At the becinning of each day of sxamination.

B. At least every feur hours of examination.

C. With every chance of examination perscnnel.

D. At the Ifinish of examinations for each thickness range.

E. If the operator suspects any malfunction of the UT systemn.

F. 2fter change in search units, shoes, couplants, cables,
ultrasonic instruments, or any other purts of the
examination systemn.

G. In the event of any power loss.

The original and final calibration must be performed on the
basic calibration block. Intermediate calibration checks

may te performed on a calibration block simulator. 1If a
calibration block simulator is used, it shall be able to
proéuce known amplitude and sweep readings. The simulator-
produces amplitude and sweep reading shall be recorded on

the calibration sheet at initial calibration and each cali-
bration check. If multiple DAC curves are used for different
tvees of examinations, the calibration block simulatcr shall
ke used for each type.

6.6 Calibration Changes: If any point on the distance-amplitude
cerrecticr (L curve his changed by mcre than 20% of its
amplitude ¢ .. @a the sweep range, all data sheets since
the p*°v~o iy successful calibration check shall be rarbe
voié., A new calibratlon gehall be made and recoréed anc the
voié examinztion area shall be reexamined.

7. SCANNING REQUIREMENTS:

7.1 Base Metal Cutside the Area of Interest: This arez shall
include all the base metal through mn*ch the ancle beamn(s)
will pass. Fcr example, when examining with a 45 cdecree
angle beam with a 1/2 Vee pabh ca llbra_lOd,»h typical
extent of scanning is 1T adéded to each side of the area of
interest. The extent of a 60 degree, 1/2 Vee patb scan "
should be 1.8T added to each side of the area of interest.

7.2 Area of Interest: The area of interest is the volume to

Fe.examinecd anc shall include the weld, any weld metal

previ ously apnlled to either side of the weld, anc the base
me+al in both directions for a distance of one wall thick-
ness for Codes prior to Winter 1975; or the base metal in
both directions for a distance of 1/2 wal’l thickness or one
inch whichever is the lesser for Winter 1975 and later Codes.

PAGE NO.
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PGS 323324 BABCOCK & WILCOX
B&W Construction Compeny

~ INSERVICE INSPECTION PROCEDURE
SUBJECT ULTRASONIC EXAMINATION OF CLASS 1l&2

PIPLNG WELDS JOINING SIMILAR & DISSIMILAR
MATTRIALS 181-120, REY. 7

Scanning with a 60° angle beam is required only when the
velume to be examined cannot be fully covered with a 45°©
angle beam due to wall thickness or geometric conditions.

7.2.1 ZRpolication:

7.2.1.1 Prior to the W'75 Code: The area of interest
shall be examinec by a straight beam and from
four directions by one angle beam. Direct
the angle beam normal tc the weld from both
sides and parallel to the weld in both
directions. The beams shall pass through
all of the weld material on each of the scans
where practicable.

For nozzle welds, the beam
normal to the weld a:d 45 4
longitudinal axis of

#'75 Code and a

shall be examine

a full Vee path or

1/2 Vee path calibra

‘s m normal

arallel to the weld

a full Vee vath cali
Vee path calibratich,
normal to the welé from
tc the weld in two directicns.
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For longitudinal welds adjacent to circumferential
welds examined éduring inservice inspections, the are
of interest on the longituéinzl w weld shall include the
full 12-inch space between the layout marks closest to
the circumferential weld, plus any shorter section of
the layout ending on the circumferential weld.

Movement Rate: The rate of search unit movement shall not
exceed 6 in./sec., unless calibration is verified at scan-
ning speed. '

Search Unit Coverage: Each pass of the search unit shall
overlap a minimum o 10% of the transducer active element
dimension perpendicular to the direction of scan.

PAGE NO.
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INSERVICE INSPECTION PROCEDURE

cUBJECcT ULTRASONIC EXAM NATION OF CLASS J&Z
PIPING WELDS JOINING STMILAR & DISSIMILAR

MATERIALS i ISI-120, REV, 7

7.5 Scanning Sensitivity: Scanning shall be performed after.
increasing the Ga.n & minimum of 64B above the reference
level. 8ix dB - J‘ﬂ increase the signal amplitudg by a
factor of two r‘"i“; the prima:y refereunce curve a 50%

DAC curve. Recording of peak incdications requires that the
signzli amplitude be adjusted to the DAC curve using the éB
control. True signazl amplitude shall he cvotained from the
following chart using the observed change in the dB control.

T VDAL o c:-'
g 102 E

: 100
-} 12 "w .1
-2 13 L 2
-3 14 T )
-4 L ) L) “

-5 n e -3
.

- Soe 82 .t
- e . ] i
-t T3 @ !
. 202 i .5,
-10 e 3 | ne
-11 FET) 28 | 13
(=12 “@o 3s | a2
32 “r 12 |03
-14 so1 20 | 14
fas 363 1 | !
s o 1 | e
-1 200 1 .;:'
-4 194 1 -)I‘
-1y (T} 1 | et

30 190 10 20

8. RECORDING STANDARDS: P@@}R @RU@UNA&

8.1 Definitions:

8.1.1 .Damps on Surface with Screen Correlation: The
terminology usec here is to descripe the kincd of
dampable indication, on the surface, whcse location
on the scre-n presentation is at the 8/8 node
location. This is the only type of dampable in-
dication that does not recguire ITWD information.

PAGE NO.
11 ofF 23
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~ BABCOCK & WILCOX
B&W Construction Company
INSERVICE INSPECTION PROCEDURE

ULTRASONIC EXAMINATION OF CLASS 1 & 2
PIPINC WELDS JOINING SIMILAR & DISSIMILAR

IsI-120, REV. 7

SUBJECT
L__MATERIALS
8.1.2
8. l. 3
8.1.4
8.1.5

Damps on Surface with No Screen Correlaticn: This
refers to an indication that damps on tne surface,
but whose screen presentation displays it at a
location other than the 8/8 node location. The

point at which the indication damps shoulé be recorded,

but the indication should
that does not damp. (See

be treated as an indication
Figure 5.)

Traveling Indication: An indicaticn, due to its
orientation in the area of interest, that causes

a screen presentation in which the signal changes
depth as the transducer moves over the dimensions of
the indication shall be called traveling indication.
be advised that this type of indication may be the
result of the cenficuration of the examination area.
The examiner should use éiscretion and evaluate the
possibility of this type of condition existing. 1In
cases where it does exist, the condition should be
stated in a note.

One - Depth Indication: A sincle depth incdication
accs rot travel in cepth and maintains a constant
Gapt hrouchout the area of interest. When
~=ararterizing 360° intermittent, 360° continuous,
and separate indications, the depth of the one~dezth
indication can fluctuate. The amount of fluctuation
will depend on the thickness of the part to which the

transducer has been applied:

a. For part thicknesses up to and inclusive of one
inch, the amount of fluctuation shall be +10%
of the part thickness.

b. For parts over one inch in thickness, uvp to and
inclusive ~. ten inches, the amount of fluctuation
shall be +.100 of an inch.

(o) ’ - .
. 360" Intermittent Incication:

A. A one-depth indication that fluctuates above and
below 50% DAC, with no limitation on the amount
of fluc+uation, for the entire lencth of the w~eld.

B. A traveling indication that also fluctuates

above aré below 50% can be characterized as-a
360° intermittent indication with one stipulation.

PAGE NO.
12 ofF 23
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INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASS 1&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR
MATERTIALS

Is1-120, REV. 7

The indication must be maintained on the

screecn at all times, with no less than a .
signal/noise ratio. The examiner may adjust the
sensitivity of the instrument to compensate for
the changes in attenuation of the material andé/or
the changes in the physical édimensions of the
indication to locate this condition aleng the
length of the weld.

£.1.6 360° Continuous Indication: Any indication of a
one-cepth nature or a traveling depth nature, that
fluctuates in amplitude above 50% DAC for the entire
length of the weld.

8.1.7 Separate Indication: Any indicaticn that does not
meet the above characteristics. An inédics+ion that
does not have the same depth as any other indication.
A traveling indication that does not travel meeting
the amplitude reguirements of a 360 INT & 360 CON
indication shall be characterized as a separate
inédication. When in doubt as to the characterization
of a given indication, rececrd i+ also as a separate

inéication.
8.7 Base Ms+zl Outsicde the Area of Interest (All Coces):
§.2.1 Back Wall Method: All indicatiors which exceed 50%
oF tre resuitant back reflectiocn shall be investi-
gated with the search unit in a position which pro-

duces the maximum amplitude.

£.2.1.1 If the maximum amplitude equals or exceeds
' 1008 of +the resultant back reflection, the
foliowing shall be recorded:

A. Amplitué.: The maximum height as a
percentace of the resultant back
reflection. The amplitude shall be

recorded to the nearest 10 percent -
L \ increment.

B. Depnth: The distance from the examination
..-—-!——,—-. =
sur-ace as reaé cn the CRT.

C. Size: The 100 to 100% length and wicth
of the indication.

PAGE NO.
13 OF 23
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- BABCCCK & WILCOX
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

SUEJECT ULTRASONIC EXAMINAT.ON OF CLASS 1&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR . :
MATERIALS I8I-120, REV. 7

Location: The search unit distance from
thne weid centerline and the nearest re-
ference point. These me sfurements shall

be taken at the point of maximum amplitude.

Calibration Block Method: If the part geometry does
not produce a back reilection, evaluation shall be
done to the calibration standard.

Indications which exceeé 100% of the original back
reflection from the calibration standaré and cannot
be contained in a 2 inch diameter circle shall be
recordeé as in Paracraph 8.2.1.1 B8, C, and D. The
amplitude shall be recordeéd as a percentace of the
calibration standard back reflection.

If a base material condition exists which is re-
corédable, the angle beam ex:a n‘*at*cn shall be per-
formed from both the inside ané outside suriaces
wherever possible. If the opposite side is not
accessible, these areas shall be reccrded on the
2ata shecet anéd the inspecticn preformed on a best

@Lriolc SA818.

Straicht Beam (From DAC) Indications withi of

All Codes: All ind*’catiowQ which

greater than 20% oI DAC reference

investigated to the extent that the operator can
édetermine the shape, identity, and location of all
such reflectors.

rior to W'75 Code:

8.3.2.1 If the maximum amplitude exceeds 50% of the
DAC reference calibration, the feollowing
shall be recoréed on the data sheet:

A. 2Amplitude: Record the amplitude, to the
n nearest 10 percent increment, of the
G)(][]ER GDE%HGBUB&LXﬁﬂ maximum signal (Highest Peak) in the
approprlate block. In the case of re-
cording 360° intermittent and 360°
continuous indications, it is also
necessary to record the range of amplitudes
and the number of peaks, over 100% DAC, as
a2 note. PAGE NO.
14 ofF 23
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INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASS 1l&2

PIPING WELD” JOININGC SIMILAR & DISSIMILAR

MATTRIALS

181-120, REV, 7

B. Degth:

When recoréing the depth, no-

matter what type of indication is involved,

always
(Hichest Peak)

record the depth at the max sicnal
in the block provided.

Note that, when recording traveling

indications,

it is also necessary to

record the rance of depths as a note to
assist in characterizing the indication.

C. Lencth:
50/50%
each ind
cr 360° contint

The 100/100% length and the
length are to be recorded on
ication.
uous indications are involved

Where 360° interm! .cent

the lencuh recorced shall be the entire

length of

D. Distance:
loczzicn of the

that the distanc
and éistance from p
& be recorcecd.
£rom the location of

should
shoulé be taken

indicat

POOR ORIGINAL

icns,

continuous ind

E. Throuch Wall Dimension (TWD):

the weld.
beam indications,
record the width of the

max signal (Highest
the

When recording straight
it is also necessary to
indicaticns.

the

t is necessary
r e one or two
sition "A" or "B"
information

the

t Peak). For traveling

rarge of distances Zrom
the opposite surZace shoulad
créed as a note
to record the distance
documenting 360° intermittent
ications.

also be re-

necessary
"B" when
or 360°

It 18 not

Han
A or

The TWD is

measured by obtaining the minimum and
maximum sweep readings (depth in inches)
for which the indication signal reduces to

100% DAC.
be measured in

ocecur
is the dif
and maximum dep

The TWD may
line with t
indicated amplitude depth,
minimum ané maximum
on the same scan line.

ference between the minimum
ths.

not necessarily -
“e highest
nor o the
amplitude have to

The TWD

An example of TWD

measurements is given in Figure 4.

PAGE NO.
15 oF 23

3% Jd‘)




(7

328324

BABCOCK & WILCOX
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

SUBJECT ULTRASONIC EXAMINATION OF CLASS 162
PIPING WELDS JOINING SIMILAR & DISSIMILAR . .
T RTALE o 1S1-120, REV.7

On separate, 360° continvous, and 360°
irtermittent indications that meet the
recuirement of an "INDICATION THEAT DAMPS
ON THE SURFACE WITE SCRNEN CORRELATION,"

“N[&& TWD information is not necessary. On
E)()(jg& indications 100% of DAC and below, there

9.

is no need to record TWD information.

P, Damps: All indications should state
whether or not they camp.

G. Recording of 60° angle beam indications
are required only in the volume that has
not been covered with a 43° angle beam.

REPORTING STANDARDS: .

9.1

9.2

Prior to W'75 Code: All indications detected in the area of
interect which procduce sicnal amplitudes greater than the DAC
reference calibration curve anéd that have a linear dimension
ecual to or exceeding that given in Table I shall be recorded

and reported individually and an evaluation made to the ac-
cepiance zto~adards involved in the original construction.
TABLE
Material
Thickness Range Linear
(Inches) Dimension
0 thru 3/4 1/4 inch
Over 3/4 thru 2~1/4 1/3 of thickness

Over 2-1/4 . 3/4 inch

9.1.1 Where discontinuities are interpreted to be cracks
or incomplete penetration, they are unacceptable
recardless of discontinuity size or signal amplitude:

9.1.2 1If there is any doubt regarding the proper interpretation

of ultrasonic indications in the area 0of interest, such
doubt may be resolveé by radiography.

W'75 Code and Later: All indications detected in the area
oz interest which produce signal amplitudes greater than 100%
of the DAC reference calibration curve shall be reported
inédividually and an evaluation made in accorcdance with Table

IWB~3514.2 and IWB-3514.3 of ASME Section XI, Winter '75 Addéenda.

PAGE NO.
16 OF 23
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BABCOCK & WILCOX
B&W Construction Compeny

INSERVICE INSPECTION PROCEDURE
[suesEcT WLIRASONIC EXAMINATION OF CLASS 1&2

PIPING WELDS JOINING SIMILAR & DISSIMILAR -
MATERIALS

IsI-120, REV. 7 J

9.3 Any area wheve limited or no examination was performed shall
be recorded and reported.

RECORD OF EXAMINATION REZSULTS: A copy of the examination data
(Figure 3) shall be provided to the customer with the following
information:

A. Contract Number

B. Examination Personnel by Name ané/or ID Number

C. Instrument by ID Number

D. Method of Test

E. Couplant by Batch or ID Nunmber

F. Calibration Sheest

G. Weld Identification ané Location

H. Type, Size, ané Freguency of Search Unit by ID Number

I. Ultrasonic Wave Mode

J. Calibration Block Number

K. Chart of Results

L.

M. Dates of Examination

N. Examina2tion Suriace

0. Layocut of Weld Seams as Detailed in ISI-360, ISI-36
ISI-262 ¢» 2LI-36

P. The Yumzecsls), ol any

that as t(s) this

PAGE NO.
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INSERVICE INSPECTION PROCEDURE

B&W Construction Compcny

MATEDIALS

SUBJECT ULTRASONIC EXAMINATION OF CLASS l&2

PIPING WELDS JOINING SIMILAR & DISSIMILAR

ISI-120, REV, 7

Nominal Pipe Wall

~oo>

TABLE I1

SURFACE NOT

ULTRASONIC CALIBRATION

Thickness (t) inches

Less than 0.312
0.312 to 6.0
Less than 0.312

0.312 to 6.0

CALLT

Material Thickness (%)

Materizls

Ferritic

Ferritic

Austenitic

Austenitic

TAELE IIX

AT
41

-
-

inches

LCCX HOLE DIAMET

Up to 1 inclusive

Over 1 thru 2

er 2ot PUOR ORIGINAL

Over 4 thru 6

CH DEPTHS FOR

v&

.

Notch Depth (4)
28 a Percent of

t

10.0 + 0.005 in./-0.010

10.4 minus 0.9t + 10%/-20%

10% of £t + 10%/-

20%

10% of t + 10%/-20%

TERS
Eole LDiameter (d) inches
3/32
1/8
3/16
1/4
L] .t -
3°7 092
PAGE NO.
18 OF23




- BABCOCK & WILCOX
B&W Construction Compony .

INSERVICE INSPECTION PROCEDURE
SUBJECT ULTRASOWIC EXAMINATION OF CLASS 142

PIPING WELDS JOINING SIMILAR & DISSIMIL'R
MATERIALS

IsSI-120, REV. 7
<5 2 _':;:.‘F-.

1"
li MIN (SEE NOTE 2)

@
D
L

R3/

_‘l\Loc»‘non OF HOLE FROM

CONTACT SURFACE DETERMINED :
FROM THE TABLE BELOW

BASIC CALIBRATICON HOLE
OF DIAMETER A" SIDES PARALLEL
WITHIN £ 0,015 IN./ FT

g
izs

L = Length of block determined by the angle of search unit and the vee-path used
T = Thickness of basic calibrztion block {see table below)

D = Depth of side-dritiecd hole (see table Selow) ™ ”\l\ :) ,.3 Q[
d = Diameter of side-drilled hole {see tzble below) U U"

t = Nominai production material thickness

Nominal Preduction Basic Calibration Hole - Hole Minimum Hole

Material Thickness l7) in. Block Thickness (T}, in. Location Diameter (£), in. Depth (D), in.

Up to ) inc). 3/, o1 1* ‘hT *ha |
Over ) thru 2 l'/) ort '/‘T ‘/‘ l./:
Over 2 thru 4 . Jor¢ AT i 1'5
Over & thiv 6 Sorr '/a T '/c 1'A
Over6thru 8 Jor? ‘YT e ' 14
Over € thiu 10 ort VT % 1A
Over 10 t AT See Note | 1'/

Note 1-TFor each incsease in thickness of 2 in., 0 a fra_lion thereof, the hole diameter shall increase '/, in.

Note 2-For block sizes over 3 in. in thickness (7)), the distance from the holzs 10 the end of the block shall be % T
min. to prevent coincident reflections from the hole and the corner in the */ th vee-path position. Blocks fabricated
with a 1%-in. minimwun dimension need not be modificd if thic corner and hole indications can be casily resolved,

*+ 0,25 inch per Code Case 1705.

; PAGE NO.
Figure 1 19 oF 23
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B&W Construc.ion Compeny : »

INSERVICE INSPECTION PROCEDURE

-

__MATEBRTALS

SUBJECT ULTRASONIC EXAMINATION OF CLASS 142
PIPING WELDS JOINING SIMILAR & DISSIMILAR

15;“-120' REV.

-
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BABCOCK & WILCOX
B&W Construction Company

INSERVICE INSPECTION PROCEDURE .

SUBJECT

ULTRASONIC EXAMINA'ION OF CLASS 1lé&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR

18I~

REV. 7

1 125
MATERTALS oo 2Du
-
SARCOCK & w00
Foll 84 b COASTEUCTION COmPany
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INSERVICE INSPECT!ON PROCEDURE

SUBJECT ULTRALNNIC EXAMINATION OF CLASS lia 2
PIPING WELDS JOINING SIMILAR & DISSIMILAR

A R AL e e IST-120, REV. 7
- g ' e

Al

@) MM AR NANN
UT_DISPIAY % L@@@N uLﬁ;'ﬂUN&&

MINIMUM
TWD DEP
=1.2 1ncy ¥ WELD

]
-
n
u
<
Voo
2 b
g
=
c‘:
=

(’

S

ANPL "‘LD“

MINIMUM TWD
DE®TH AT 100% 22C

1\ =D RECTANGLE
MAXIMUM DEPTH AT MANIMUM
TWD DEPTH SIGNAL AMPLITUDE
=1,8 INCH

. ( ’ 4
~ ' /
N INDICATION
Vs ,I,/j /
\ \l‘ ¥ / MAXIMUM TVWD
& DEPTH AT $ D
BASE MATERIAL \ v / DEPTHE AT 100% D2C
\ /
\ / BASE MATERIAL
T
e
4> = Beam direction and scan path

- - - = Angle beam path in base material and weld
- == == = - — = Circumscribed rectangle
e s swn wm = Typical indication source '

M = Transducer Pposition for maximum s:.gnal amplitude
S§ = Transducer position for minimum TWD path
D = Transducer position for maximum TWD path

TWD = 1.8 inch - 1.2 inch = 0.6 inch

"7 096
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INSERVICE INSPECTION PROCEDURE

.- | SUBJECT ULTRASONIC EXAMINATION OF CLASS lé&2
: PIPING WELDS JOINING SIMILAR & DISSIMILAR
o IsI-120, REV.?7

—_—————
' CnAvﬁC TEKINE '

{
i bireesemiC |
|

INOIC 1 TIoNG |

|y 3
b 4 %
NOT
DAMPS DAMPS

gk

s DRSS ON _'i
14
|
i

| SURERCE WITH
| ecnit
1

SCREEN

-~

iCovRaT L snoON

o
v b
( /\ T
[erpazese | o
o o] 3 1 ol %)
/ /
. S
i‘ . PSSR
- - <y
7 7 v
. i {
f ONe ] r,aa-au-.', ; CNE
)
Sroru TR i:s Tu
L
J——t——
W A
PR -
CNT [ CRC .m',]
LE=Th CEPTH
1
e

DYDY T
0 GRUGI
Figure 5 If/@/@’ﬁ U'U\_V\ &

Typical Characterization Sequence
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EKBC CK & WILCUX
B&YW Construction Compeny

INSERVICE INSPECTION PROCEDURE

-

SUBJECT RADIOGRAPHEIC EXAMINATION OF WELDLS AND

BASE MATERIALS 1SI-300, REV. 8

wn
-

=R —-'“y;
SCOPE: This procedure outlines the requirements for radiographic
examination of Class 1 and Class 2 welds and base materials °
(ferritic «nd austenitic steels, nickel base alloys, ané com-
binations thereof) as reguired in ASME Boiler znd Pressure Vessel
Code, Section XI, 1974 Edition, with Addenda thru Summer 1975.

. PERSONNEL QUALIFICATION: The personnel performing radiographic
examination or evaluation shall be gualified to the requirements
of 0. C. Aéministrative Procedure 9A-170. The examination can
be pezformed by a Level I technician; however, all interpretation
of results shall be performed by a Level II or III technician.

AREA OF INTEREST: For Class 1 and Class 2 pressure boundary welds,
the area subject to examination shall include the weld, heat affected
zcne, and an area of base materizl on both sides of the weld exten-
ding one wall thickness from the edge of the weld.

SURFA Cf PREPARATION: The weld ripples and surface irregularities
on both the insice (where accessible) and outside shall be removed
by any mechanical process to such a degree that the resulting
radiographic imacz due to these irregularities cannct mask or be
confused with “n2 image of any discontinuity.

WzLD LAYOUT: Locacicon markers shail be p‘acec or the base material
1-T (one wc_; thickiness) from the edge of the w .d. Orientation
shall be as specified by BLI-36, ISI-360, ISI-361, or ISI-362.

When permitted, locaticn markers shall be permanently located by
licht center punch .narks. The starting position shall be steel
stamned using round bottom, low stress stamps. When this type of
permanent marking is prohibited, other methods shall be used

such as sketches of the layocuts which shall be maintained with the
radiographs. The image of at least two location markers shall
appear on each film.

EQUIPMENT: The rac:og*aphlc eguipment shall consist of gamma ray
emitters (Cobalt 60 or Iridium 192) with suitable intensities to
provide the desired radiographs.

6.1 IR-192: For material thickness 0.15 inches to 3.5 inches.
Tvpical IR-152 Emitters

.

Strength Size Focal Spot
100 Curies "~ 0.100 x 0.100 Cylindrical 0.141

50 Curies 0.100 x 0.040 Cylindrical 0.108
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SUBJECT
(

RADIOGRAPHIC EXAMINATION OF WELDS AND - |*
BASE MATERLALS . ISI-300,REV. 8

6.2 CO-60: For matesgaal thickness greater than 1.5
Typical CO-60 Emitters

Strength Size Focal Spot
50 Curies 0.125 Sphere 0.125
5 Curies 0.060 Sphere 0.060
7. FILM: Radloc*aphs shall be made using £ilm of Type 1 or Type 2

as ‘lshed in Table 1.

7.1 Number of Pilms: All radiographic exposures shall be made
using at least ‘two films per cassette.

7.2 Intensifving Screens: Lead intensifying screens with a
minimum thickness o: 0.010 inches shall be employed inside
the cassette on both sides of the film. The lead shall be
in intimate contact with the film. Additional lead sheets
may be usedé on the back of the cassette for protectlon
against scattered radiation. Chemically coated intensi-
fying screens shall nct be used.

As a check on backscattered raélatlo”, a leaéd symbel "B"
with mipimum dimensions of 1/2 in. in height and 1/16 in,
in thick =11 te azttached to the back of the film
holder. 1. =.e image of the "B" appears on the radiograph,

protection from backscatter is 1rsu‘f1c1er; and the radio-
graph shall be considered unacceptable.

7.3 Identification: Radiograph identification shall include
contract number, component, part or weld seam, date, and
B&W Construction Company. This information shall appear
on each film.

7.4 Processing: ‘All £ilm shall be processeé in such a manner
to be free from mechanical, chemical, or other blemishes that
could interfere with proper interpretation of the radiograph.

7.5 Densiév:

7.5.1 Densitv Limitations: The film density through the radio-
graphic image of the body of the appropriate penetrameter
and the area of interest shall be 2.0 minimum for single
film viewing. For composite viewing of double film
exposure, the minimum density shall be 2.6. Each radio-
graph of a composite set shall have a mininmum density of
1.3. The maximum density shall be 3.8 for either single.

POOR ORIGINAL 5
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BABCOCK & WILCOX ' .
B&W Construction Compeny

INSERVICE INSPECTION PROCECURE

SUBJECT

RADIOCRAPHIC EXAMINATION OF WELDS AND
BASE MATERIALS v - ISI-205, REV. -

or composite viewing.

7.5.2 Monitoring Density Limitations: Densities shall be
measured using a calibrated aensitometer. The
densitometer shall be calibrated daily, prior to checking
radiographic density on a single radiograph or series
cf radiographs. The densitometer shall be calibrated
using a certified density strip traceable to a %
national standard.

Geometrical Unsharpness: Radiographs shall have a maximum
geomctrical unsharpness of 0.020 inch for material thicknesses

up to 2 inches, 0.030 inch for material thicknesses over 2 inches
ané thru 4 inches, ané 0.040 inch for material thickness

greater than 4 inches. Geometrical unsharpness (Ug) egquals the
focal spot size (F) times the thickness (T) over the object to
source dizvance (D),

Ug = (F) (T)
D
where:
F = Pocal spot in inches, i.e., the maximum effective dimension
of the radiation source in the plane of the distance D
frem the weld.

D = Distance in inches from source of radiaticn to the weld or
other object being radiographed.

T = Thickness in inches of the weld or other object being
radiographed, assuming the film is against the weld or
object; otherwice, it shall be the thickness plus the
snace between the £ilm and the welé or object.

8.2

Sensitivitv: The images of the penetrameter identification
numbers, the penetrameter outline, and tne essential hole are
indicators of imege qu. .ity on the radiograph anc must appear
clearly on the radiograph.

Tvpe: Penetrameters shall be fabricated in accordance with
ZSML SE-142 and be of material that is radiographically
similar to or radiographically less dense tlLan the material
to be examined.

PAGE NO. -
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B&W Construction Compeny  ~
INSERVICE INSPECTION PRCCEDURE vy

RADIOGRAPHIC EXXAMINATION OF WELDS AND

] I-300 v, 8
g | 18 3_9’;‘115

-

Iédentification: Penetrameters shall be identified by .

permanently attached lead numbers which indicate the thick-
ness-o0f the perctrameter in thousandths of an inch and shall
be further identified by having its principal alloy marked

SUBJECT
BASE MATERIALS
8.3
thereon.
8.4

Selection of Tenetrameters:

8.4.1

B.4.2

8.4.3

8.4.4

o b i

Singie-Wall Viewina: Except as permitted in 8.4.2,
raciographic examination of circumferential butt welds
shall be per{ormed with single-wall viewing only. The
radiation may pass through one or both walls. Where
the source is located outside theccylinder, a minimum
of four exposures separated by 90 shall be reguired
for single-well viewing. When the radiation must pas.
through two walls 5f cylincer, tlie penetrameter given
in Table 3 shall be used.

Double~Wall Viewing: Welds joining items with an out-
sice ciameter of 2-1/2 in. or less may be radiographed
using a technigue in which radiation passes throuch two
walls, and the weld in both walls is viewed for ac-

ceriance oa the same Zilm., The penetrameter shall be
placci on the source side. The radiation beam may be
7 om the plane of the weld centerline at an

angle sufficient to separate the images of the source-

side and film~sicde portions 2f the weld so there is no
overlap oI the areas teo be interpreted, in which case

& minimum of two exposures taken at 90° to each other
shall be made for each weld join%. As an alternate,

the weld may be radiographed with the radiation beam
positioned so the images ¢f both walls are superimposed,
in_whigh case at least three exposures shall be made at
€0” tc each other. Penetrameters shall be selected from
Takle 3.

Film-Side Penetrameter: If the radiation passes through

. one wall and inaceessibility prevents source-side place-

ment of the penetrameter, a film-side penetrameter shall

be used from Table 2. When the radiation must pass
through two walls of a cylinder, the penetrameter

given in Table 3 ma2y be used.

Thickness of Penetramecer: For any material thick-
ness range, & thinner perietrameter than listed for

PAGE NO.
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BABCOCK & WILCOX -.
BAW Construction Company .

INSERVICE INSPECTION PROCEDURE

SUBJECT paDTOGRAPEIC EXAMINATION OF WELDS AND
BASE MATERIALS 1SI-300, REV. 8

i =g

-

that range may be used provided all other requirements

for radio-raphy are met. For welds joining equal
thickness material, the penctrameter is based on the
nominal single-wall thickness. For unequal wall thick-
ness material, penetrameters are based on the thinnest
and thickest nominal wall dimensions. Ba:king rings

or sirips are not to be considered as part of the

wz2ld or reinforcement thickness in penetrameter selection.

8.5 Placement:

8.5.1

8.5.3

8.5.4

For welds joining egual thickness material, a set of
two identical penetrameters per radiograph, one shimmed
and one unshimmeéd, shall be exposed simultaneously
with the weld. The shim shall be made of material
radiographically similar to the

weld and shall be such that the total thickness
unéer one penetrameter is essentially the same as
the total weld thickness. The shim size shall exceed
the penetrameter by 1/8 inch on three sides. For

18s joining unegual thickness material, two sets
vi penetrameters, one placed on the thicker section
and cne placed on the thinner section, will be

- - -

When the source is placed on the axis of a weld joint

as shown in Figure 4, ané the complete circumference .
is radiographed with a single exposure, at least three
sets of uniformly spaced penetrameters shall be re-
quired. However, the sets must coniorm to the thickness
requirements of the material which is being examined,
i.e., unegqual nominal wall thicknesses willi reqguire
penetrameters for each thickness.

Penetrameters shall be placed on the base metal
adjacent to the area of interest. 1In instances
where the weld metal is not radiographically similar
to the base materizl or base material geometry is
restrictive, the penetrameters shall be placed over
the weld metal adjacent to the area of interest.

When placement of a source side penetrameter is
impractical, the penetrameter may be placed on the
£film side with a lead letter "P" at .east as high as
the penetrameter identification number adjacent to
each penetrameter used.

PAGE NO.
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INSERVICE INSP=CTION PROCEDURE

SUBJECT

RADIOGRAPEIC EXAMINATICON OF WELDS AND :
BASE MATERIALS ISI-300, REV. 8§
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8.6 OQualified Densi.v Ranae The minimum and maximum cualifled

density oz Ehé”:f"‘~'apn in the arca of inta2rest is established
as described below:

8.6.1 The density of the penetrameter: shall be established
using a densitometer. The density shall be taken
tirough the body of the penetrameter.

8.6.2 Using the density chart in Figure 7, the lightest
penetrameter is used to obtain the minimum(-~15%)
qualified density(minimum acceptazble density). The
darkest penetrameter is used to obtain the maximum
(+30%) qualified density(maximum acceptable density).

8.6.3 Aall den51t1es in the area of interest that fall between
the minimum and maximun cdensity rance estazblished in
8.6.1 and 8.6.2 above shall be considered acceptable.

B.6.4 Densities in the area of interest that do not fall
within the minimem and maximum density range established

ir 8.6.1.and B8.6.2 above cshall be considered unacceptable.

-«

The radlograph shall be retaPen using additional pen-
et e b8 as recuired to gqualify these etccctional
are s +0e steps in 8.6.1 th*Och 8.6.3 shall be
repeated to establish the new cuaTlfleo cdensity rang

£.6.5 The penetrameters used to establish the CLall ied
density rance shall meet the requirements of 8.1 and
7.5.1 above.

8.6.6 If the penetrameter image does not show on one
radiograph in double film technigue but does show
in composite viewing, interpretation shall be permitted
only by double film viewing.

RADIATION SAFETY: The "Radiation Safety Manual fer Radlographlc
Operations” describes the Radiation Safety Program of the B&W
Construction Company. This manual includes operzting procedures

for the radiographic equipment used and the aéministrative proce-
dures for radiation safety. A copy is assigned to each radiographer
ané shall be available at the job site.

POOR ORIGHUAL
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INSERYICE INSPECTION PROCEDURE

| —

( SUBJECT papTOGRAPHIC EXAMINATION OF WELDS ANC
BASE MATSTRIALS 1S1-300, REV. 8

e - A g

-~

| The self reading dosimeter shall be read before and after
each source exposure.

10, EXPOSURZ CONDITIONS?

10.1 Weld Jrints in Tubular Products Having an OQutside Diameter
of 3-1/'2 Inches o- Less:

Weld joints in this category shall be radiographed using
Iridium 192 by the technicues shown in Figures 1 or 5.

When using the Figure 1 technique, the penetrameter shall
be placed on the source side. The angle of the radiaticn
beam shall be approximately 20 degrees. In 2ll cases this
ancle shall be sufficient to separate the images of the
source side and film side of the welé so that there is no ’
overlap of the areas to be interpreted. A minimum of two
exposures taken at 90 degrees arouné the pipe shall be mace
for each weld joint.

/ When v: v the Figure 5 technicue, the weld is radiographed
\ with +he ratiation beam positioned so that the image of the
weld 2:i“27ent o the film is shown on the radiograph. 1In

this cese, at least four exposures shall be made at 90
degrees arcund the pipe with the penetrameter on the film
side.

10.2° "Weld Joints in Tubular Products Having an Outside Diameter
in Excess O:f 3-1/2 inches,and 0.15"to 1.5"Thickness: Weld
joints in this category shall be raciogranhead using IR-192
by any ot the technigues shown in Figures 2 through 3 within
the limits of geometrical unsharpness. Where the source
is located outside of the pipe, a minimum coi four ex-
posures, separated by 90 degrees around the pipe, shall
be reguired.

10.3 Weld Joints Greater than 1.5" Thick: These weld joints may
Pe raciograpned using IR-192 or CO-€0 by any of the techniques
shown in Figures 2 through 5. On circumferential welds, a
minimum of four exposures, separated by 90 degrees aronnd
the pipe, shall be reguired.

10.4 The exposure technigue number(See Figures 1 thru 5) used
for the radiograph shall be recorded under "REMARKS" on
the Radiographic Inspection Report.

PAGE NO.
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BABCOCK & WILCCX -
BAW Canstruction Compeny | .

INSERVICE INSPECTION PROCEDURE

11.1

11.2

31.3

SUBJECT  RADIOGRAPHIC EXAMINATION OF WELDS AND
BASE MATERIALS ' I181-300, REV, 8
e : g

e

11, EVAIUATION: A radiographic inspection report as shown in Figure 6
shall bec completed for each weld examined.

Discontinuities detected in the examination area shall be
entere” on the report form as reportable (reguires further
evaluction) if the indication displays any of the following
charac 'ristics:

(a) Any type of crack or zone of incomplete fusion or
penetration;

(b) Any other eloncated indication which has a length
greater than:

(1) 1/4 in. for T up to 3/4 in., inclusive;

(2) 1/3t for T from 3/4 in. to 2-1/4 in., inclusive;.

(3) 3/4 in. for T over 2~1/4 in; where T is the thickness
¢f the thinner portion of the weld;

(c) &Any croup of indications in line that have an aggregate
lencth greater than T in a length of 127 except where the
distance between any successive indications exceeds 6L,
whe L is the longest indication in the group:;

(d) Porositv in excess of that shown as acceptable in
rerperdix VI of ASME III.

Discontinuities which do not exceed the limits of Paragraph

11.1 shall be entered on the report form as recordable (not

requiring further evaluation).

Any area where best effort inspection was performed due to
configuration shall be recorded ané reported.

POOR ORIGINAL
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INSERVICE INSPECTION PROCEDUF .

SUBJECT

RADIOGRAPHIC EXAMINATION OF WELDS AND
BASE MATERIALS ISI-300, REV. 8

—g

12, RESCORD OF EXAMINATION R’ SULTS: A copy of the examination data

(Figure 6) shall bi 1:CV.icd to the customer with the following
information:

A,
B.

c.
D.
E.
F.
G.

H.

I.
Je

X.
L.

M.

N.
C.
P.
Q.
R.

Customer and Contract Number.
Name, ID Number and Certificalion Level of all examination
p-~sonnel including reviewer and evaluator.

Pate of examination.
Component description.
Weld identification.
Material type, thickness and OD (where applicahble).
Procedure number and revision including field charge numbers,
where applicable.

Location of #l1 reference position, distance between location
markers, and other weld layocut data as detailed in ISI-360,
I1s1-361, IsI-362, or BLI-36.

Scurce type, strength, and focal spot size.

Film type, size, and brand name &s éetailed in Table 1.
Indicate type of processing.
Number of films in cassette.

Penetrameter size, serial number, and locaticn during
exposure.

Type ané thickness of
Section :

Shim thickoess.
Gecmetric unsharpness.

Dates of review and evaluation.

Method of film viewing (single film and/cr superimposed) .
Exposure conditions including technique number (see Figures 1
through 5), source to film distance, exposure time and
weléd to film distance where necessary.

hart of results as detailed in Section 1l.

intensifying screens as detailed in

POOR ORIGINAL
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SUBJECT  RADIOGRAPHIC EXAMINATION OF WELDS AND

BASE MATERIALS . , IS1-300, REV. 8

s > SN
TABLE 1 :
YIS 1 TYPE 2

Dupont Cronex NDT 45 Dupont Cronex NI'T 65

Dupont Cronex NDT 55 Dupont Cronex NDT 75

Dupont Cronex NDT 65 CAF 800

GAF 200 Kodak AA

CAF 400 Kodak T

Kodak M !

TABLE 2
THICKNESS, PENETRAMETER DESIGNATIONS, AND ESSENTIAL HOLES
Penatramaeter
S.r-qloiv“iau Sourze Sice Film Sice
Matesial Thiceness Emential ; Essentic .
Range, in. Tes guation Hole Designaticn Hola
Up to 1/4, inel S T - 4:
Qver 1/4 vy 28 7 AT 7 47
Over 278 wrru V12 19 a7 10 AT
Over 1/2 tnru 5/2 12 4T 13 AT
Owver 5/8 inru 3/4 15 AT 2 :T
Owver 2/4 thru 778 17 AT 15
Over 7/8 thry 1 20 2r 15 r
Over 1 thry 1174 S T 17 2r
Cver 1.1/4 thry 1172 o] T 2 27
Cuer 3-1/2 %00 2 38 Z S 27
Over 2 thre 2-1/2 <0 7 20 2r
Over 2:1/2 vy 3 45 T . g;
Qer Jthru d .50 T :g =
Over & thru § & i - -
Ower € thru & &80 21.’ e
Over 8 thru 10 100 27 :g -
Ower 10 thry 12 120 2r - -4
Over 12 thru 18 - 160 T 1 o
Ower 16 thru 20 200 T 120 i
. .
¢ -1
PAGE NO.
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SUBJECT  oaDIOGRAPHIC EXAMINATION OF WELDS AND
BASE MATERIALS ISI-300, REV. 8

-

TABLE 3

THICKNESS, PENETRAMETER DESIGNATIONS,
AND ESSENTIAL HOLES

Penetramater
Single-Wall Fiim or Sourcs Sice
Material Thicknos Essantial

Range, in. Cesignation Hoie
0 thry 0.375 10 AT
Over 0.37S thry 0,628 12 AT
Ower C.635 thru 0.87 18 AT
Owver 0 875 thew 1.00 17 AT
Ower 1.00 :1nhru 1 .50 25 27
Cver 1 20 thru 2.5 20 T
Ower 2.580 thry 2.00 b ! 3 r
Ower 3.C0 thru 4 00 &0 rig
Ower 4.00 trheu £.00 €0 ar

POOR CRIGINAL |
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INSERVICE INSPECTION PROCEDURE -

SUSJECT  RADIOGRAPHIC EXAMINATION OF WELDS AND

BASE MATERIALS , 181-300, REV, 8
- _—
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Figures 1 thru 5
Radiographic Exposure Techniqgues
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BABCOCK & WILCOX -
B&W Construction Compony “

INSERVICE INSPECTION PROCEDURE

SUBJECT RADIOGRAPHIC EXAMINATION OF WELDS AND N
BASE MATERIALS IS1-300, REV,
s ~ .
B&W CONSTRUCTION COMPANY
Fora 500 RADIOGRAPHIC INSPECTION DATA DATE:
é‘ggtame:z JContract No: !’.‘omoonent:
Keld 1.D.4 J?:ocedgg: Iﬂate:iallslz khickness .‘nJQ.D. in.
No. Posisions: JDistanca: in, £1 Reference: SOURCE
EXPOSURE .
O Sircle wWall O Ellipse Scurce to Filr Distasess— | O R.192 Rw. o
Dovile Wall D paneramic Exposure T.ie: g Curies: Size:
_Shim Size: lug: Focal Spot
Exaniner: ID#: Tevel:
Examiner: ) IDs§: avel: : FliM .
> 2l l - 5 - g 7 L 1 SSR— Size:
< 2o o le ' © s | © B Film Process '
et - - Py [~ Q b :
> o 8 a S | o | = o el e b a1 0 Manual O Autematic
= ks |3 ot 21 Llo8|08] © i &l o gl ad PENETRINETTE
o i A :.. = w! Dledlell 81 & SiY 19 130% . ENETRNGTER (8)
-~ I<HEIRIE| Bl BIR2I82 25| 58 |8l EE| e _
AJB onié lg ! a “.":éf"'““z S| e é § § Igg | O scurce Side S ﬁ".f.'-i..iiiﬁ._
- g__' ' N SN — . ' ' A+ F. _-\R\‘ §
/ | ! " |
A T T AR ey O
e ! T |
o ]
Bl R bk i L A
N - 4
L L I I i
8 i o R |
= i '
: ! [
¢ ' ’
i L |
| _Reviewes; ins evel Date Figure No:
Evaluator: ID$ evel 2
120
. 377 110
Figure 6

Typical Radiographic Inspection Report
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- | B&W Construction Company
INSERVICE INSPECTION PROCEDURE

( SUBJECT paDIOGRAPEIC EXAMINATION OF WELDS AND .|
BASE MATERIALS 181-300, REV. 8

Penetrameter Area of Interest
Density Minimum Maximum
~13 +30
l1.30* 1.30+ 1.69
I 1.30* .78
1.40 1.30* 1.82
1.45 1.30* 1.89
1.50 1.30 * 1.95
1.58% 3.32 2.02
1.60 1.36 2.08
1.635 1.40 2.15
1.70 1.44 2.21
1.75 1.49 2.28
1.80 1.53 2.34
1.85 1.57 2.41
1.%0 1.61 2.47
1.95 1.66 2.54
2.00 1.70 2.60
2.05 l./4 2.67
2.1°% 1.78 2.73
* I 1 1.83 2.80
2.20 1,87 2.86
2edo 1.91 2.93
- 2.30 1.95 2.99
— 2,35 2.00 3.06
- 2,40 2.04 3.12
2.45 2.08 3.19
=" 2.50 2.12 3.25%
= 2.55 2.17 3.32
- 2.60 - P 3 | 3,38
- 2+ 55 : 2.25 3.45
. 2.70 : 2.29 3.51
2:.75 2.34 3.58
2.80 2.36 3.64
2.85 2.42 3.71
2.90 2,46 3.77
2.95 2.51 ** 3.80
3.00 2.55 - 350
3.05 2.59 ** 3.80 °
3.10 2.63 ** 3.80
3.15 : 2.68 ** 3.80
3.20 2.72 ** 3.80
] Figure 7
k. Typical Radiographic Density Chart [FAce NO.
14 OF 15
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PGS 32%aa BABCOCK & WILCOX .
] B&W Construction Compeny

INSERY: E INSPECTION PROCEDURF

SUBJECT
(' RADIOGRAPEIC EXZMINATION OF WELDS AND
BASE MATERIALS | 1s1-300, REV, ®
T -:.¢,‘,,
Penetraneter
Density Minimum Maximum
3.23 2.76 *+ 3.80
3.30 2.80 _ ** 3.80
3.35 2.85 ** 3.80
3.40 2.89 &t 3.80
3.45 2.93 ** 3.80
3.50 2.97 ** 3.80
3.5% 3.02 ** 3.80
3.60 3.06 ** 3.80
3.65 3.10 ** 3.80
3.70 3.14 "+ 3.80
3:.75 3.19 ¢* 3.80
3.80 3.23 ** 3,80
*Minimum allowable denszity.
*xMaximum allowable density.
NOTZ: Rouné off penetranmeter density to the nearest
( fiv2 rundredths.
Reading Rounds To
1.31 1.30
1.32 1.30
2.33 2.35
2.34 2.35
" 3.76 3:.75
.77 3.75
v POOR ORIGINAL
3.79 3.80 e i i
Figure 7
Typical Radiographic Density Chart
(Continued)
L PAGE NO.
15 oF 15
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B&W Construction Compeny
INSERVICE INSPECTION PROCEDURE

L SUBJECT y1SUAL EXAMINATION OF WELDS
. AND SURFACE CONDITIONS ; X ISI-350, REV. 8
1. SCOPE: This procndu*e shall covern the visual examination as*

ouzlilineé in ASME Boiler and Pressure Vessel Code, Section XI,
to provide a report of the general condition of the surfaces
cné welds of the system components.

CPERATOR QUALIFICATIONS: The virual examiner shall be qualified
tc at least Level 1II in accoréance with B&W Construction Company
Quality Control Aéministrative Procedure:

2.1 9A-167 or 9A-168 for examinations coverned by Section XI
Code Editions ané addendéa thru Summer 1875;

inations governed by Section XI Code Editions

2.2 92-172 for exan
lzter than Summer 197S.

and acddenda

€ Atmosphere: V< sual aids, such
’ rers, telescopes, borescopes, and
may be used proviced that the operater

1/32 of an inch wide (maximum) on an
ectral gray caré placed on or near the sur-
(Figure 1).
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dia: Visual aids, such as under-
may be used provided that the

be line 1/32 of an inch wide
a

r in appearance to that being

3:2 In Water or-other Li

-

uriace shall be free
s, weld spatter, grra
fere with the ex am;na

The examinat
r crinding pa
er that might

Whenever neccesary, surface concditioning shall be accomplished by
a mechanical process such as machining, grinding, or belt sanding
to provide a suitable surface finish.

LIGETING: The lichting shall illuminate the area to be examined
at right and oblicue angles. This lighting can be accomplished
using normal licghtin g, sortable licht cords, flashlichts, under-
ater spot or floocd lichts, etc..

REVISED BY REVISION PAGE NO.

FJS 1 OF 6
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il 2 BABCUZY & WILCOX
B&W Construction Company

INSERVICE INSPECTION PROCEDURE

SUBJECT yISUAL EXAMINATION OF WELDS
AND SURFACE CONDITIONS ; ISI-350, RZV. 8

Peflections from the piecce being examined must not interfere °
with the wvisual ex: innticn. The lighting level shzll be bright
enougn to resolve ti: 1/32 inch black line of Paragraph 3.1 or
the ’/32 inch scribe line of Paragraph 3.2, depending upen the
examination conditions.

€. RECORDING: 2ny area where a visual examination reveals surface
imperZections such as scratches, wear, cracks, arc strikes, under-
cuts, cdeep gouges, corrosion, erosion, misalignment, movement,
leakage, etc. shall be reported on the Jdata sheet. (Figure 2),

6.1 Phot ography shall be utilized in arecas that micht be of a
guestionable nature at a later date. Photographs shall have
& 6 inch scale shown on the picture. A card shall be included
in the area photographed, which shall display identificaticn

information for the component or weld. .

be made on arees of visual indications other
s

6.2 Charts sheall
ce listed in Paragraph 6.1.

s .
trhan tno

6.3 The visval indications noteé in Par
have at ls:as he following informa

€.3.1 '‘Dicuension £rom axis.

sion from flance, nozzle, elevation line, or
nown Zixed objects.

6.3.3 Type of indication: scratch, wear, crack, gouge, arc
strikes, undercuts, misalignment, movement, leakage,
boric acid resicdue, etc.

€6.3.4 Charts shall show the lencth,width, and averacgce depth
of the indication when it can be obtained.

€6.3.5 When remote visual examinations are performeé using
an automated positioning device, the location and
éimensions of indications shall be obtained using the
vosition display reacdouts cf the positioning device.
I1f no position cdisplay reacdouts are available th
location of the indication shall be recorded relative
to known physical locations on the part, and the dimen-
sions of the indication shall be estimated based on
known surface irregularties.

POOR ORIGINAL
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BABCOCK & WILCOX

B&W Construction Compaony .
: IHSERVICE INSPECTION PROCEDURE
[suesecT
(’ VISUAL EXAMINATION OF WELDS
AND SURFACF CONDITIONS ‘ ISI-350, REV. 8
: X o
l 7. EVALUATION OF DEFECTS: .
7.1 Pronounced visual incdications may be evaluated by the naked

eye.

7.2 On visual indicaticrs that are not vronounced, other means
of NDT may be incorporated to aid the visuval examination.

~J
w

Evalu .tion of visual indications shall be made at a distance
no greater than 24 inches from the area of interest ané at
an angle no less than 30 degrees with the surface to be

examined.

7.4 ther visual aids may be used to evaluate indications that
are seen by the nakeé eye provided they meet the recguire-
ments set forth in Paracreph 3. .

7.5 During a system hydrostatic, leakace, functi ’
or pressure test, all a;plicable welés shall be examined for
evidence ¢f leaking.

(a) TH : inatiocn, which may be conducted without the

remova! <% insulatzien, shall be performed by inspecting(l)

the expouses surlaces of and jeints in cemponent insulation

tc locate evidence of leakage, (2) the {loor areas (or
equipmen:) directly underneath components for evidence of
accumulated leakace that may érip from components,anéd (3) other
areas to which such leakace may be channelled.

(b) Examination of insulation joints along vertical sur-
faces of vessels, wzll, and piping need not be performecd
prcv*ded the lowest terminal ends of vertical surfaces are
examined, and the insulation design is such that any lezk-
aces originating along the vertical surfaces can accumulate
and leak from the insulation joint at the lowest elevation.

(c) Examination of insulation joints along horizental
surfaces of components shall be conducted at each insula-
tion 301“- except where accessibility is limited by struc-
tural members or other components. In the latter cases,
either the insulation shall be removed to permit component
examinaticn, or provisions s}lall be included to charnel
potential leakages to areas accessible for examination.

(d) At locations where leakages are normally expected

anéd collected (e.g., valve stems, pump seals)the examin-
(~ ation shall verify that the leakage collection system is

operative. PAGE NO.

3 oFb
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B&W Construction Compony .
INSERVICE INSPECTION PROCEDURE

SUBJECT y1sUAL EXAMINATION OF WELDS
AND SURFACE CONDITIONS ISI-350, REV. 8

-t-.;...? ‘.‘:&

v

(e) During the examination, particular attention shall be

given to the insulated areas of components constructed of
ferritic steel: o detect evidence of boric acid residues
whose source cerives from borateé reactor coolant and

which may have =zccumulated during the service period pre-
ceding the examination. In the event boric acid resicdues
are detected, the insulation shall be removed from the
components to the extent necessary to permit visual examina-
tion of the surfaces wetted by reactor coolant leakage in
order to detecst evidence of corrosion.

H&

7.6 After reactor operation, any discoloration or white residue
indicating boric acid buildup shall be indicative of leaking.
Any such residue shall be examined in relation to surround-
ing components which may have leaks. These components shall
be examineé visually for leaks. If a definite source(s) is
(are) not foundé, an appropriate dye penetrant procedure shall
be used for examining suspected areas of cracking.

7.7 2Aay indications found during the preoperational examination
shall be recorded, but these data shall only be used éas
references for compariscn durinc subseguent postoperaticnal
examinaticns.

7.8 Any ind v~ne found during postoperational examinaticns
shall be co..:2cd to the data recoréed during previous
examinations. Any changes shall be reported.

RECORDS: A copy of the examination results with the following

Information shall be maintained anéd made availakle to the Customer:

(Figure 2)

A. Contract number

B. Examination perscnnel by name and/or ID number

Cs Method of tests

D. Chart of results

E, Date(s) of examination

F. Procedure number and revision

G. The number(s) of anv Field Change Authcrization(s) that

£fect(s) this procedure.

POOR URIGINAL
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Pas 3787% BABCOCK & WILCOX ™
B&W Construction Compeny

INSERVICE [NSPECTION PROCEDURE

SUBJECT .
VISUAL EXAMINATION OF WELDS AND
SURFACE CONDITIONS ISI-350, REV. 8
S 4 e = B
g ~_'_\’
. BABCOCK & WILCCX
FoRu 20 VISUAL/SURFACE DATA BAW CONSTRUCTION COnPANY
CUSTCUER: lcon'ntcr NO. Icc-nouzn‘:
DESCRIPTION: ?
ik ]-socu:u-'.: !‘“ caiaL; l'r-tcuus' nn‘J}uaucu
TEST METHOD: "-o POSITIONS: !o»nn-cz; " fu nee . 1oa7n:
EXAMmINERS: e ll.l‘vn. : l' LoALIS:
ExAminERS: $ 102 lL!V!L: '
FLETT SR R T DY A ) S PENLTEANT DN NOTYES:
PARTICLE CLCAnES __ v
Ow=ev Coay  couca PINETRANT
Cvis'sLe TriucREscenT ; DEVELCPER
INSTRAUMENT METHID
METHOD CuRRENT Ovsivee
MR N e e e Ly Onfcaeny
S PanT (TEM | A, ¢
~ - 11 ~o o
ND. 'cs?:tcn ik b }_ Nnes! : BEMARKS
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Figure 2
Typical Visual Data Sheet
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Procedure Ho.: RIP 15k
" Subject: Austenitic Piving
Tesue Dete: 6-18-76
c Revision Ko.: 3 Dete: 10/287717

Pege 3 of 22

CiASE I 4D 11 RUSTERITIC PIPING AXD
CSDN UZITE FARESURE ROUSING WEL

-~ ~ L . L - - - 1% P -~ ~ -~ - %
1.2 This procecure covers énc-€ Hezm methofs, usine nanuéad
- -~ oY 4= - - &, - - - & Aprape— - . -
TU_SE&-ECN0 ultrescorn:ic cechnicues Ior the eXaminhation (o k3
i - - -~ - - LT - - de . - - £ -
riass I ané II Austenitic Piping, as tOLlOwWSs:
fa N 4 . F P L 23 s ¢ 3 £ = weilt :
(1) Pipe-to-pipe, PiDEe-TO-I1TTARg, PoPE-C cr-glaow-to=-saie-zné circur—
£ . - - st A - -~ - - S S = ot - . -
ferantizl weldes, and piping longitudinzl welds shown In Figures 2 & 3=
£ D SRy WHARSIE rALEins Risg pIWELWMGROT 2.9 2
‘ N-y N v - -_v:—«.—- :----.-u - -‘.b-'i« R e - - - - -
( Tizures | and 2.
z

{ =" f O T o R s ° - 1 M 1! o A e wa
{2, ASLT Recoxmenleld Tracilcie, Sl T-TC«1L, Supplenexnt L, 1hirC
-ale Q7
LHC1ivion (1)‘[1).
-\ ~ » - - o ~ btk " P - _ .-
(3) nh= Procedure for Ceriifying Inspection Personnel, Culg-1
: s &
Revision 2, Octover 1975. )

(2) CE hssembly Drawing Ko. E-235-225- Detall B.
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