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ARKANSAS POWER & LIGHi COMPANY

POST OFFICE BOX S51 LITTLE POCK. ARKANSAS 7&O3 (501)371-4000

Augus t 24, 1979

l-089-12
2-098-14

nog g-} gap
Mr. K. V. Sey f r i t, Di rec tor o m.
Office of Inspection and Enforcement D D

- - #W.U. S. Nuclear Reg ula tory Commi ssion cd
Region IV
611 Rya n P l a z a Dr iv e , Sui te 1000
Arlington, Te xa s 76011

Subject: Arka nsas !!uclear One-Units 1 & 2
Docket Nos. 50-313 and 50-368
License llos. DPR-51 and NPF -6
IE Bulletin No. 79-17
( Fil e : 1510.1 a n :1 2 - 1510.1 )

Gentlemen:

Attached is our ,4 r dtten report as required by item 5 of the
subject buIio-i- This report addresses the results of our
review of saf e cy-rela ted stainless steel piping systems as
required by item 1 of the bulletin. !ksponces to the re-
maining i tems will be submi tted as required.

Very truly yours,

[ tc

.cDavid C. Tr im bl e
/ Manager, Licensing

DCT/ ERG /ew

At tachme n ts

cc: Mr. Da rrell G. Ei senhu t 3 7 048
Acting Director
Division of Operating Reactors
Office of Inspection and Enforcement
U. S. Nu clear Reg ula tory Commission
Washington, D. C. 20555

Mr. W. D. Johnson
U. S. Nuclear Regula tory Commission
P. O. Box 2090
Ru s s el l vil l e , AR 72801

7911230}
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RESPONSE TO ITEM 1(a)

ANO-1

Only one hydrotest has been completed in relation to Inservice
Inspection (ISI). This wa s 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 A1. The procedures used are ISI-120, 151-300
a nd ISI-3 50 and are incl uded as Attachments B1 -1, B1-2, and
81 -3, res pec t iv ely. Of all exams done on the identified systems
during the ISI program, no repairable indications were noted;
there fore , 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 wa ter radiochemistry controls at ANO are to maintain
t e c h n i c al specification limits on B, Cl , F and dissolved 0 -

2
The limits are maximum allowable concentrations of dissolved
0 Cl and F- in the Reactor Coolant System (RCS), and are
tbe, 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 extrapola tions 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. requ i remen ts fo r Cl , F , and
lev in the systems addressed by IE Bulletin

How$ver,els
dissolved 0

the decay heat system is tested for pH, B, C-79-17.
and F three times per week when in operation and the BWST (RWST)
is tested for pH, B, Cl , F , and suspended solids weekly. The
ECCS and spent fuel systems are tested monthly for Boron and the
makeup sys tem is tested for Boron during startup. No chemistry
tests are done on the containment spray system.

-1-
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A review of wa ter chemistry logs shows tha t Cl levels have*

exceeded the Tech. Spec. limits about- a dozen times in the
past three years for all systems tested (RCS, decay heat, and
BUST /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 concentra tions were tes ted9
less frequently, but typically remained less than 0.002 ppm.

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

hRESPONSE TO ITEM 1(c) D

AN0-1

Preservice exams on the Low Pressure Injection, High Pressure
Injection and Core Flood systems were completed by December o f
1973 in accordance wi th Section XI, 1971 Edition, Summer 73
Addenda. UT and PT exam procedures were written by personnel
qualified to the requirements cf SNT-TC-1 A level II and were
reviewed and acproved by personnel qualified to Level III.
These NDE proccdures conform to the requirements o f ASME
Section XI and ref arenced parts of Section III.

ANO-2

Attachment C2 provides a descriotion of preservice NDE pro-
cedures and 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 XI, 1971 Edition through the Summer of 1971
Addenda to the maximum extent possible. Cl a s s 1 and 2
piping examinations will be conducted to meet 197S Winter
Addenda Appendix III requirements. Item IS-231 of the Code
requires the preparation of written procedures necessary
for the conduct of non-destructive exaninations 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 ( Fac tory Mu tual) .

-2- 13o7 050
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Volunetric examite clons are perfurmed predominantly using ultra-
sonic methods; sc. e 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 ASliE 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 wi th Arkansas Power and Light's desire to perform
the best exanination 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 mos t notable areas are:

1. Use of Code acceptable calibration standards

2. Use of 0 , 45 and 60 ultrasonic transducers

3., Increased direction of angle beam testing

4. Increased vol ume of metal to be examined

5. Increa3% calibration requirements o b

6. Increasco frecuency of recalibration

7. Controlled scan speed and transducer overlap of successive
scans

While the Summer o f 1973 Addenda is specific to Ca tegory 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.

All procedures will be retained by Arkansas Power and Light and
will be retained for use on subsequent inservice exaninations.
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)

AN0-1

Sections of piping in the Reactor Building Spray and Decay
Heat Removal Sys tems have been replaced wi th 304L s tainless
steel or with type 304 if material documentation shows

-3-
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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.

!3"7 052
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Pu 32s32 BABCi'CK & WILCOX ,
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PIPING WELDS JOINING SIMILAR & DISSIMILAR b $V

,EV. 7JMATERIALS W

-s
1. SCOPE: This examination procedure shall govern the ultrasonic

examination of similar and dissimilar metal Class 1&2 piping
welds ranging in thickness from 0.1 to 6 inches. Circumferential,
longitudinal, attachment, hanger, 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
two times the thickness on both sides of the weld.

3. OPERATOR QUALIFICATIONS:
,

3.1 Operator: The operator performing the examination shall be
qualified to Level II in accordance with B&W Construction
Company Quality Control Administrative Procedure 9A-169.
The Level II shall be responsible for and shall accept the
results of the examination.

f

3.2 Assistant: 1.m assistant shall be cualified to at least
Level l~Er ac: rf2nce with B&W Construction Company Quality
Control Administrative Procedure 9A-169. The Level I shall
not independently evaluate or accept the results of the
examination. -

h j4. EQUIPMENT: I

4.1 UT scoce: A pulse-echo type ultrasonic flaw detection
instrument sha,11 be used. The instrument shall be equipped
with a stepped gain control calibrated in units of 263 or
less.

4.2 Search Units: (All reference to MHz shall be nominal frequency.)

4.2.1 Straight Beam: Either ceramic, lithium sulfate, or
barium titanate 2.25 ME: single element or a 2.25 or
5.0 MHz dual element search unit shall be used. The
element shall have an effective area from .049 to
1.0 square inches inclusive. If 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 P AGE NO.
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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
according to the following table:

Nominal Test Nominal Search
Piece Thickness Unit Size

l'" or Less 1/4" Dia.
50" to 4.0" 1/2" 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 MHz ; 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 evaluate indications, or where wall thickness or
geometric configuration impedes the effective use
of 45 degree angle beam for examination. If grain

/ struts are is such that 2.25 MHz.cannot penetrate, a
\ ' O MHz search unit may be used. Other search units

may be used upon approval of the B&W Construction
Company Level III. Where wall thickness is 0.5 inches
and less, a nominal frequency of 5 MHz may be used.

.

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

D ' j'd
'

]'*
D ^^ ^^ D Nominal Test Nominal Search

- -

,?iece Thickness Unit Size
cs ts CJ

1" or Less 1/4"xl/4"; 1/4" Dia.
.50" to 4.0" 1/2"xl/2"; 1/2" Dia.
2.0" to 6" 1"xl"; 1" Dia.

* 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.
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4.2.2.3 Beam Angle: After the exit point han 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 liquid, semi-liquid, or paste couplant
medium, such as water, oil, gylcerin, grease, or F.amikleer
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. CALIBRATION BLCCK: .

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

g the examic' tion is to be performed frcm only one side of the
joint, the calibration block shall be determined by the
catericl whnre the search unit is applied. .If the weld con-
tains dissim.lar 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
used. A minimum length of 6T is desirable.

5.2.1 Thickness:

5.2.1.1 Prior to the W'75 Code:1 The thickness of the
block shall be as allowed in Figure 1 for the
material thickness examined. Where two or

D**D *
D

'

5D
- more component thicknesses are joined, the

block shall be selected to cover the largestJ- '** * # thickness.

5.2.1.2 W'75 Code and Later: The thickness of the
blocx snall ce tne same nominal dimension as
the pipe being examined. Where two or more
component thicknesses are joined, the block

lWinter 1975 Code Addenda to Section XI, throughout this procedur
PAGE No.-
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,

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

5.3 Calibration Block Reflectors:

5.3.1 Holes:

5.3.1.1 Prior to the W'75 Code: The calibration holes
shall be drilled parallel to the contact sur-
face for flat blocks. For curved blocks,
longitudinal holes shall be drilled parallel
to the contact surface and circumferential
holes, when used, shall be drilled parallel
to a tangent to the contact surface. The
diameter and depth of these holes shall con-
form to those stated in Figure 1 for the ~

block thickness.

5.3.1.2 W'75 Code and Later: Side drilled holes may
be placec in the calibration block at 1/4
and 3/4 T with a depth of 1-1/2 inch minimum.

( The holes shall be located so they will not
\ interfere with the notches. Eole diameters

chall be as stated in Table III foi the block
thickness.

5.3.2 Notches: .

5.3.2.1 Prior to the W'75 Code: 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 and OD circumferential and-

longitudinal-notches with their sides per-
pendicular to the surface. 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,

L PAGE No.
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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 ecual to'or less than
20 inch diameter, a curved block shall be used.

D*9]D *D '3.% A single curved basic calibration block may be
q, qJ jg .j]..k used to calibrcte for contact surfaces in thee, o

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

5.4.2 W'75 Code and Later: The calibration block shall be
of the same nominal diameter as the component being -
examined.

5.5 Block Temperature:

5.5.1 W'75 Code and Later: The temperature of the calibra-
tic- block and the component shall be within 25 degrees

( F (14 degrees C) of each other.

6. CALIBRATION:

6.1 Straight Ecar for Laminar Defects: ,

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

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 appear at no greater'than 80%
of the full screen sweep.

6.1.4 Back Wall Amplitude Calibration: The search unit shall be
coupled to the examination material to produce 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.

- P AGE t10.
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If calibration from the opposite side of'the component
is not pc;cible or unreliable, calibration shall be
established using the calibration block. The cali-
bration block back reflection shall be set at a
minimum of 50% and maximum 80%.

6.2 Straight Beam for Area of Interest:

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

6.2.2 W'75 Code and Later: The straight beam examination
of the Area of Interest does not apply.

6.2.3 Range: The sweep range calibration may be performed
using a IIW block or the calibration block itself. <

The back reflection of the part to be examined should
appear on the screen at no greater than 80% of the
full screen sweep.

6.2.4 Distance-Amplitude Correction:

6.9.*.1 Position the transducer for the maximun
response from the hole which gives the
highest amplitude. Adjust the sensitivity
control to provide an 80% of full screenc3 c3 c3

D D D "D
.

lf f indication from the hole. Mark the peak of
. 2. .k o the indication on the screen.

.

oo o

6.2.4.2 Position the search unit for maximum response
from each of the remaining holes and mark the
peak of each on 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
thickness range.

'

6.3 Angle Beam Calibration:

6.3.1 Range: The sweep range calibration shall be performed
using an IIW block, or the calibration block. The
sweep range should be set to cover the range thick-
ness to be examined. The ma9imum thickness should
appear at no greater than 80% of full screen sweep.

.,
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6.3.2
DistanCSE ISI-l ? O. , .RFV.7s. n

Amolitude Correction P i
-

a

Normally the r
or to'the W'75but due to the grain breject control shall be iCode:to use reject to

signal toobtain aoundary noise, n themaximum it may beoff position;
screen presentation withnecessarynoise

ratio.6.3.2.1
Position the search

the

Adjust the sensitivityfrom the hole which giunit for
maximum

ves the. highest amplitud
response

80% of full screen control to providethe

the peak of the sign lreject control in thesignal from that hole wi h
e.

an
off position. ta

C.3.2.1.1 on the screen. Mark.

If necessary,
A signal toincrease the rejectcontrol.of 10

signal toto 1 or better is pr fnoise -

but a ratioeas 4 to 1 is noise erableratiothe drop in acceptable. as low,
si Recordof full screen,gnal, as

in a rotea percentagecalibration sheet.range on the
Reposition theand make any fine adjustRecheck the
increase thetain the highest ressearch unitments.to ob-ponse
until the signal issensitivity control

and

screen height.
Markat 80% of6.3.2.2 the signal on the

-

the full

Position the screen. peak of
from

the remaining holessearch unit for maximum
-each of

peak of each on the response6.3.2.3 screen. and mark
Connect the the

the' thickness to bescreen marks6.3.3
shall be usedAngle Beam Calibratiexamined .and extend600 through

to on: When
amplitude correction curvestablish therequired

(DAC). eep range the followingsw
e6.3.3.1 and distanceSweep range calibrati

using known measured holeon
shall be performedblock.

range of thickness for thThe sweep range should bs in thethe
calibrationexamined by the 450 e
set to

angle beam volume covere
not

examination.
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6.3.3.2 DAC calibration shall start with a calibr'ation
hole located at a depth just short of the
rtarting depth of the volume not examined
cy the 450 angle beam examination and shall
: tend to cover the volume not examined by ther

_' angle beam.

6.3.4 Distance-Amolitude Correction W'75 Code and Later:

Position the search unit for maximum response from
the ID notch. Adjust the amplitude to 80% full screen
height and mark its peak on the screen. Without
changing the instrument controls, obtain a reflection
from the IV (OD notch) and 1-1/2V path and mark their
peak on the screen. Connect these paints to form a
distance-amplitude curve (DAC). This curve is the ~

primary reference level. If the 1"l/2 Vee path notch
cannot be obtained, extrapolate the curve to the
nearest 1/4T.

6.3.4.1 When the IV path notch calibration technique

{-
as outlined in 6.3.3 cannot be performed,
the examination shall be done using the 1/2
Vee path technique.

Calibration shall be accomplished using sidec3 . cg -

c3c3)D
o o Ju o , db . )-\$ After the curve has been constructed, position

D drilled holes to construct the DAC curve only.

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 mentioned techniques, some variables may be
encountered, such as weld preparation, weld crown width, etc.

These variabics may be eliminated by:

1. Reducing the dimension of the wedge edge to beam
exit point.

2. Reducing search unit size.

3. Increasing beam angle.
-

6.5 Calibration Confirmation: Sweep range and DAC curve shall be
verified :

(_
'
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A. At the beginning of each day of examination.
B. At least etery four hours of examination.
C. With every change of examination personnel.
D. At the inish of examinations for each thickness range.
E. If the operator suspects any malfunction of the UT system.
F. After change in search units, shoes, couplants, cables,

ultrasonic instruments, or any other pcrts of the
examination system.

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 be performed'on a calibration block simulator. If a
calibration block simulator is used, it shall be able to
produce known amplitude and sweep readings. The simulator-

*

produced 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
types of examinations, the calibration block simulatcr shall
be used for each type.

( 6.6 Calib r a t i c_g_ Cyc n c e s : If any point on the distance-amplitude
' correctici ( curve hr.s changed by more than 20% of its

on the sweep range, all data sheets sinceamplitude c _v.
the previouslf successful calibration check shall be marked
void. A new calibration shall be made and recorded and the
void examination area shall be reexamined.

'

7. SCA"NING REQUIREMENTS:

7.1 Ease Metal Outside the Area of Interest: This area shall
include all the base metal through which the angle beam (s)
will pass. For example, when examining with a 45 degree
angle beam with a 1/2 Vee path calibration,the typical
extent of scanning is 1T added to each side of the area of

'

interest. The extent of a 60 degree, 1/2 Vee path 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
be. examined and shall include the weld, any weld metal
previously applied to either side of the weld, and the base
metal 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 wa]l thickness or one
inch whichever is the lesser for Winter 1975 and later Codes.

b PAGE NO.
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Scanning with a 60 angle beam is required only when the
volume to be examined cannot be fully covered with a 450
angle beam due to wall thickness or geometric conditions.

7. 2.1 Application:

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

For nozzle welds, the beam shall be directed
normal to the weld and 45 degrees to the
longitudinal axis of the weld.

7.2.1.2 M'75 Code and Later: The area of interest
shall be examined frca two directions with

( a full Vee path or four directions with a
1/2 Vee path calibration. Direct the angle'

team normal to the weld from one side and
parallel to the weld in one direction with
a full Vee path calibration. With a 1/2

'

Vee path calibration, direct the angle beam
normal to the weld from both sides and parallel
to the weld in two directions.

7.2.2 For longitudinal welds adjacent to circumferential
welds examined during inservice inspections, the are
of intetest on the longitudinal 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.

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

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

b
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7.5 Scanning Sensitivity: Scanning shall be performed after.
Iilcreasing rhe T.Z.Ta minimum of 6dB above the reference
level. Six dB Ould increase the signal amplitudc by a
f actor of two mt:'ing the primary referelice curve a 50%

-

DAC curve. Recording of peak indications requires that the
signai amplitude be adjusted to the DAC curve using the dB
control. True signal amplitude shall be outained from the
following chart using the observed change in the dB control.

j dB %0AC tp? EL3

-

0 100' 123 3

1 til 96 el

-2 125 la *2

+3 141 10 *)
4 11; 63 *e ,

56 9-5 ,11 e

+6 200 50 *(
at 224 e$. *1

.e 211 40 *t

=9 283 35 *p,

-le 316 32 *12

-11 355 2B *11
.

-12 400 2S *12

+13 441 22 al)

-14 Sol 20 ele |
il 15 $62 18 *1%

*1.!!.1s
~

1ssn
-!? 1&S 14 *11

-le 194 13 *18

-19 111 11 *19

30 Itto 16 e20

F[j~TD AD M D8. RECORDING STANDARDS': JB :2t
. ..es

8.1 _D_e finitions :

8.1.1 Damps on Surface with Screen Correlation: The
terminology used here is to describe the kind of
dampable indication, on the surface, whose 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 require TWD information.

_

,

.
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8.1.2 Damps on Surf ace with No Screen Correlation: This
refers to an inc1 cation that damps on the surface,
but whose screen presentation displays it at a
location other than the 8/8 node location. The
point at which the indication damps should be recorded,
but the indication should be treated as an indication
that does not damp. (See Figcre 5.)

8.1.3 Traveling Indication: An indication, 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 configuraticn of the examination area.
The examiner should use discretion and evaluate the
possibility of this type of condition existing. In
cases where it does exist, the condition should be
stated in a note.

8.1.4 One - Depth Indication: A single depth indication

(' EE~ ~ T ot travel in depth and maintains a constant
k a m t '- "hrouchout the area of interest. When

".hrcrtarizing 3600 intermittent, 360 continuous,
and separate indications, the depth of the one-depth
indication can fluctuate. The amount of fluctuation
will depend on the thickness of the part to which the
transducer has been applied:

For part thicknesses up to and inclusive of onea.
inch, the amount of fluctuation shall be 110%
of the part thickness.

b. For parts over one inch in thickness, up to and
inclusive e ten inches, the amount of fluctuationm

shall be +.100 of an inch.

8.1.5 360 Intermittent Indication:

A. A one-depth indication that fluctuates above and
below 50% DAC, with no limitation on the amount
of fluctuation, for the entire length of the weld.

B. A traveling indication that also fluctuates
above and below 50% can be characterized as a

~

3600 intermittent indication with one stipulation.

L' P AGE No.
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The indication must be maintained on the
screen at all times, with no less than a 2.1
signal / noise ratio. The examiner may adjust the
sensitivity of the instrument to compensate for
the changes in attenuation of the material and/or
the changes in the physical dimensions of the
indication to locate this condition along the
length of the weld.

8.1.6 3600 Continuous Indication: Any indication of a
thatone-depth nature or a traveling depth nature,

fluctuate _s_ in amplitude above 50% DAC for the entire
length of the weld.

8.1.7 Separate Indication: Any indication that does not
meet the above characteristics. An indicr. tion that
does not have the same depth as any other indication.
A traveling indication that does not travel meeting .

the amplitude requirements of a 360 INT & 360 CON
indication shall be characterized as a separate
indication. When in doubt as to the characterization
of a given indication, reccrd it also as a separate
iriication.

8.2 Base Metal outside the Area of Interest (All Codes):

8.2.1 Back Wall Method: All indicatiors which exceed 50%
of the resultant back reflection shall be investi-
gated with the search unit in a position which pro-,

duces the maximum amplitude.

8.2.1.1 If the maximum amplitude equals or exceeds
100% of the resultant back reflection, the
following shall be recorded:

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

D* *D["D'' recorded to the nearest 10 percent -

\ increment.BI. u . . :2c o

B. Depth: The distance from the examination
surface as read on the CRT.

C. Size: The 100 to 100% length and width

of the indication.
_

i
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*

INSERVICE INSPECTION PROCEDURE

EU EJ ECT ULTRASONIC EXAMINAT 0N OF CLASS 1&2g;
PIPING WELDS JOINING SIMILAR & DISSIMILAR ISI-120, REV. 7y;7337xts ,

D. Location: The search unit distance from
tne wela centerline and the nearest re-
forence point. These mearurements shall
be taken at the point of maximum amplitude.

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

Indications which exceed 100% of the original back
reflection from the calibration standard and cannot
be contained in a 2 inch diameter circle shall be
recorded as in Paragraph 8.2.1.1 3, C, and D. The
amplitude shall be recorded as a percentage of the
calibration standard back reflection.

.

8.2.3 If a base material condition exists which is re-
cordable, the angle beam examination shall be per-
formed from both the inside and outside surfaces
wherever possible. If the opposite side is not
accessible, these areas shall be recorded on the
lt:t s'c c et and the inspection preformed on a best
ef f.c t .; ;t s i s .

8.3 Ancle or Straicht Beam (From DAC) Indications within Area of
Interesr:

.

8.3.1 All Codes: All indications which produce a response
greater than 20% of DAC reference level shall be
investigated to the extent that the operator can
determine the shape, identity, and location of all
such reflectors.

8.3.2 Prior to W'75 Code:

8.3.2.1 If the maximum amplitude exceeds SOS of the
DAC reference calibration, the following

'

shall be recorded on the data sheet:

A. Amolitude: Record the amplitude, to the
c qv nearest 10 percent increment, of the

D
p ey

D D <D01kk
bs 6 6 - ]

maximum signal (Highest Peak) in the
# appropriate block. In the case of re-

cording 360 intermittent and 3600
continuous indications, it is also
necessary to record the range of amplitudes
and the number of peaks, over 100% DAC, as

- a note. PAGE No.
14 oF 23

.
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B&W Construction Company

: INSERVICE INSPECTION PROCEDURE

SU BJ ECT ULTRASONIC EXAMINATION OF CLASS 1&2
.h. PIPING WELD ^ JOINING SIMILAR & DISSIMILAR _5I-120, REV. 71

MAT?RIALC

B. Deoth: When recording the depth, no -
matter what type of indication is involved,
always record the depth at the max signal
(Highest Peak) in the block provided.
Note that, when recording traveling
indications, it is also necessary to
record the range of depths as a note to
assist in characterizing the indication.

C. Length: The 100/1001 length and the
50/50% length are to be recorded on
each indication. Where 3600 intermi. cent
or 3600 continuous indications are involved
the length recorded shall be the entire
length of the weld. When recording straight
beam indications, it is also necessary to
record the width of the indications.

D. Distance: To properly document the
loca:1cn of the inidcation, it is necessary
that the distance from surface one or two
and distance from position "A" or "B"

,

\ should be recorded. This information
should be taken from the location of the

D * * ~D *D cD~ max signal (Highest Peak). For traveling

"
j -( indications, the range of distances from

"' "# "# the opposite surface should also be re-3

corded as a note. It is not necessary
to record the distance "A" or "B" when
documenting 360 intermittent or 3600
continuous indications.

E. Throuch Wall Dimension (TWD) : The TWD is
measured by obtaining the minimun and
maximum sweep readings (depth in inches)
for which the indication signal reduces to
100% DAC. The TWD may not necessarily-
be measured in line with the highest
indicated amplitude depth, nor do the
minimum and maximum amplitude have to
occur on the same scan line. The TWD
is the difference between the minimum
and maximum depths. An example of TWD
measurements is given in Figure 4.

_

PAGE NO.
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PG5 32Sj;A BABCOCK & WILCOX
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INSERVICE INSPECTION PROCEDURE-

C~
3UBJECT ULTRASONIC EXAMINATION OF CLASS 1&2

L.gpjG,1jELDS JOINING SIMILAR & ISI-120, REV.7PI DISSIMILAR
. z a t e.u S

On separate, 360 continuous, and 3609
intermittent indications that meet the
requirement of an " INDICATION THAT DAMPS
ON THE SURFACE WITH SCREEN CORRELATION,"

b\ TWD information is not necessary. OnnD
U indications 100% of DAC and below, there

is no need to record TWD information.

F. Damos: All indications should state
whether or not they damp.

G. Recording of 60 angle beam indications
are required only in the volume that has
not been covered with a 45 angle beam.

9. REPORTI5G STANDARDS: .

9.1 Prior to W'75 Code: All indications detected in the area of
interest which produce signal amplitudes greater than the DAC
reference calibration curve and that have a linear dimension
equal to or exceeding that given in Table I shall be recordec

( and reportel individually and an evaluation made to the ac-
ceptance ce d 1 :is involved in the original construction.' -

TABLE 1

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
regardless of discontinuity size or signal amplitude.

9.1.2 If there is any doubt regarding the proper interpretation
of ultrasonic indications in the area of interest, such
doubt may be resolved by radiography.

9.2 W'75 Code and Later: All indications detected in the area
of interest which produce signal amplitudes greater than 100%
of the DAC reference calibrat_ ion curve shall be reported
individually and an evaluation made in accordance with Tacle
IWB-3Sl4.2 and IW3-3514.3 of ASME Section XI, Winter '75 Addenda.

~
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#
INSERVICE INSPECTION PROCEDURE

SUGJECT ' ULTRASONIC EXAMINATION OF CLASS 1&2.
'

PIPING WELDS JOINING SIMILAR & DISSIMILAR - ISI-120, _ .,V . 7r.r.,

,ATERIA.SM L <

_

9.3 Any area whe e limited or no examination was performed sh'all
be recorded and reported.

10. _ RECORD OF EXAMINATION RESULTS: A conv. of the examination data.

(Figure 3) shall be prova.ded to the customer with the following
information:

A. Contract Number
B. Examination Personnel by Name and/or ID Number
C. Instrument by ID Number
D. Method of Test
E. Couplant by Batch or ID Number
F. Calibration Sheet
G. Weld Identification and Location
H. Type, Size, and Frecuency of Search Unit by ID Number

*

I. Ultraso:lic Wave Mode
J. Calibration Block Number
K. Chart of Results
L. Procedure Number and Revision
M. Dates of Examination
N. Examin7 tion Surface
O. Lave . e Neld Seams as Detailed in ISI-360, ISI-361'

ISi-3G2 a I'.I- 3 6

P. The : ur _ _ : ; of any Field Change Authorization (s)
that affect (s) this Procedure.

DW D O DT ff '

Ii dJ s ub, ~J+. s,

.

'P7 091
.

_

P AGE No.

17 oF 2 3

.

e *

$ B



'

B&W construction compcny .

INSERVICE INSPECTION PROCEDURE.

SUDJECT ULTRASONIC EXAMINATION OF CLASS 1&2
(. PIPING WELDS JOINING SIMILAR & DISSIMILAR-

ISI-120, REV. 7
MATmTtL9-

* c'- ;%

.

TI.DLE II

SURFACE NOTCH DEPTHS FOR
ULTRASONIC CALIBRATION

Nominal Pipe Wall Notch Depth (d)
Thickness (t) inches Materials as a Percent of t

Less than 0.312 Ferritic 10.0 + 0.005 in./-0.010 in.

0.312 to 6.0 Ferritic 10.4 minus 0.9t + 10%/-20%

Less than 0.312 Austenitic 10% of t + 10%/-20%

0.312 to 6.0 Austenitic 10% of t + 10%/-20% .

(' TABLE III
\.

C.C. '"- ' ''' 'N ELOCK HOLE DI.22iETERS-

Material Thickness (t) inches Hole Diameter (d) inches
~

Up to 1 inclusive 3/32

Over 1 thru 2 1/8

Over 2 thru 4 D G3D "D'G'Y 3/16
# 1/4Over 4 thru 6 - - m

.

-,
' 3n, 09[/
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< BABCOCK & WILCOX
B&W Construction Compcny -

: INSERVICE INSPECTION PROCEDURE
-

SueJECT ULTRASOMIC EXAMINATION OF CLASS l T< 2
C.' PIPING WELDS JOINING SIMIIJ.R & DISSIMIL.7.R ISI-120, REV. 7MATERIALS

_ _ _ .~ %wru-

-,,

l- MINISEE NOTC 2)

4"

Il {
O

! |'

L

.

. U/
<

A _.._ , LOCATION OF HOLE FRCM
*

f CONTACT SURFACE DETERMINED *

FROM 7HE TABLE BELow

b BASIC CAttBRATtCN HOLE
OF DIAM:T ER 'd- SIDES PARALLEL T

WITHIN t 0.015 IN./ FT

(
%

'

wg
125

-

.

L = Length of b!o:k determined by the an;te of search unit and the vee path used
T = Thickness of basic cafibration block (see tabte below)

D D ~3
.

D = Depth of side dr3:cd boie (see t:bte belowl *
d = Diameter of side < frilled hofe (see table below)
t = [Jom;nal prcdu: tion material thickncss cd D - "

.

Neminel Production Basic Calibration riole . Hole f.tinimum Ho:e
f.taterial Thickne:s (r) in. Block Thickness (T). in. Locatian Diameter (d), in. Depth (D). in.

Up to 1 incl. 84 or t* '4 T 8/,3 184 ,

Over I thru 2 l'/, or i '/.T '4 l '/,
Over 2 thru 4 3 or t '4 T '/, . I '/,
Over 4 thru 6 5 or t '4 T '4 l '/,
Over 6 thru 2 1 or t '/.T ' /, . l'4*

Over 8 thru 10 9 or t '/.T */. I'4
Over 10 t 'A T See Note I l '/,

Note I-For c:ch incress:in thickness of 2 in., or a fruion thercof, the hol: diameter sh:llincre:se '/,. in.
Note 2-l'o block sires over 3 in. in thickness (T), the distance from the ho!: to tl.e end of the block sh:11 be %T
rnin. to prevent coineijent reflections frora the ho!: and the corner in the */. th vee path position. Blocks fabrie:ted
with a 1% in. rniniinuin dimension need not be modified if th: corner :nd hole in:'ications can be easily resolved.

*+ 0.25 inch per Code Case 1705.

Figure 1 19 oF 23
Basic Calibration Blocks

.
'3*7 093

*'

-_ _ - - _ - _ _ _ . - .. - ._ -
-. - -



n - w
B&W Construe. ion Compeny .

: INSERVICE INSPECTION PROCEDURE
'

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

157-120, REV. 7
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INSERVICE INSPECTION PROCEDURE . . -

.- SU BJ ECT ULTRASONIC EXAMINA'.' ION OF CLASS 1&2
- PIPING WELDS JOINING SIM.CLAR & DISSIMILAR ISi-12Og.REV. 7'
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B&W Construction Compcny .

INSERVICE INSPECT!ON PROCEDURE.

SU BJ ECT ULTRASONIC EXAMINATION OF CLASS 11. 2
h PIPING WELDS JOINING SIMILAR & DISSIMILAR

MT.TERTALS ISI-120, REV. 7.

MP ~9
~

UT DISPLAYs

\
% D } ~6 fr^ f $aUT DISPIAY

, L u, o
I
d.
% ^

MINIMUM,,

A TWD DEPTH
I =1.2 INCH k WELD

-, DISPLAY 21AXIMUM
A>'PLITUDE S

if

de ' DEPTH = 1. 6 INCH -I s
'C s

MN MrNIMUM TWD-

N
~ qw DEPTH AT 100% DAC

|
,s

\ // p'

A| D-

RECTANGLE
I - > \ / / /lg

MAXIMUM '/ /4 DEPTH AT MAXIMU21s
#TSD DEPTH N / SIGNAL A-13LITUDE

# #'' <//,' ul.8 INCH '

\ \ V/ /N
\ l h,U

~~

y, L
g|7 INDICATIONg

\ |j MAXIMUM TWD

BASE '1ATERIAL \ / ^

\ /
\ / DASE MATERIAL

\ /
v

. . . .

P = Beam direction and scan path '

- - - = Angle beam path in base material and weld
- - - = Circumscribed rectangle- -

- - -~ = = Typical indication source '- -

M = Transducer Position for maximum signal 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
.

'3"7 096
Figure 4 p3gg go,
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INSERVICE INSPECTidN PROCEDURE .

. SU BJ ECT ULTRASONIC EXAMINATION OF CLASS 1&2
PIPING WELDS JOINING SIMILAR & DISSIMILAR ISI-120, REV.7,
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Typical Characterization Sequence
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'

,? B&W Construction Cornpeny

INSERYlCE INSPECTION PROCEDURE _ _

f SU BJ ECT RADIOGRAPHIC EXAMINATION OF WELLS AND
' - BASE MATERIALS ISI-300, REV. 8

*

~&- ~p,
1. SCOPE: This procedure outlines the requirements for radiographic

examination of Class 1 and Class 2 welds and base materials -

(ferritic 4.nd austenitic steels, nickel base alloys, and com-
'binations thereof) as required in ASME Boiler and Pressure Vessel
Code, Section XI, 1974 Edition, with Addenda thru Summer 1975.

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

3. ARIA OF ' INTEREST: For Class 1 and Class 2 pressure boundary welds,
tne area suo]ect to examination shall include the weld, heat affected
zone, and an area of base material on both sides of the weld exten-
ding one wall thickness from the edge of the weld.

,

4. SURFACE PREPARATION: The weld ripples and surface irregularities
on both the inside (where accessible) and outside shall be removed
by any mechanical process to such a degree that the resulting
radiographic imacc due to these irregularities cannot mask or be

,

confused with '.ne imagt of any discontinuity.

k 5. WELD LAYOUT: Loca:icn markers.shall be placed or the base material
1-T (one wa 1 th1 ness) from the edge of the k' .d . Orientation
shall be as specified by BLI-36, ISI-360, ISI-361, or ISI-362.
When permitted, location markers shall be permanently located by
light center punch narks. The starting position shall be steel .

stamped using round bottom, low stress stamps. When this type of
permanent marking is prohibited, other methods shall be used
such as sketches of the layouts which shall be maintained with the
radiographs. The image of at least two location markers shall
appear on each film.

6. EQUIPMENT: The radiographic equipment 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.
Typical IR-192 Emitters ,

Strencth Size Focal Spot

100 Curies 0.100 x 0.100 Cylindrical 0.141

50 Curies 0.100 x 0,040 Cylindrical 0.108

REVISED BY REVISION PAGE No.
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" B&W Construction Cornpany

INSERVICE INSPECTION PROCEDURE,-,

" '

RADIOGRAPHIC EXAMINATION OF WELDS AND - -

.C- BASE MATERIALS ISI-300,REV. B

6.2 CO-60: For mattedal thickness greater than 1.-qfs
Typical CO-60 Emitters

.

Strength Size Focal Spot

50 Curies 0.125 Sphere 0.125

5 Curies 0.060 Sphere 0.060

7. FILM: Radiographs shall he made using film of Type 1 or Type 2
as listed in Table 1.

7.1 Namber of Films : All radiographic exposures shall be made
using at least two films per cassette.

7.2 Intensifyina Screens: Lead intensifying screens with a
minimum thickness of 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 used on the back of the cassette for protection
against scattered radiation. Chemically coated intensi-
fying screens shall not be used.

(
- As a che:P on bachscattered radiation, a lead symbol "B"

with ninir"- .imensions of 1/2 in. in height and 1/16 in.
in thic}. - 'd1 he a'ttached to the back of the film
holder. 11 a.e image of the "B" appears on the radiograph,
protection from backscatter is insufficient 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 film shall be processed in such a manner
to be free from mechanical, chemical, or other blemishes that
could interfere with proper interpretation of the radiograph.

7.5 Density:

7 . 5 . l' Density 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 minimum density of
1.3. The maximum density shall be 3.8 for either single.

,
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or composite viewing.

7.5.2 Monitorine Dennity Limitations: Densities shall be
~

measured using a calibrated densitometer. The
densitometer shall be calibrated daily, prior to checking
radiographic density on a single radiograph or series
of radiographs. The densitometer shall be calibrated
using a certified density strip traceable to a ,,

national standard.

7.6 Geometrical Unsharpness: Radiographs shall have a maximum
geomttrical unsharpness of 0.020 inch for material thickness'es
up to 2 inches, 0.030 inch for material thicknesses over 2 inches
and thru 4 inches, and 0.040 inch for material thickness
greater than 4 inches. Geometrical unsharpness (Ug) equals the
focal spot size (F) times the thickness (T) over the object to
source cla .: : ice (D),

Ug = (F) (T)
D

where:
F = Focal spot in inches, i.e., the maximum effective dimension

of the radiation source in the plane of the distance D
-

from the weld.

D = Distance in inches from source of radiation 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
space between the film and the weld or object.

8. PENETRAMETERS:

8.1 Sensitivitv: The images of the penetrameter identification
numbers, the penetrametar outline, and tne essential hole are
indicators of image _ qui..ity on the radiograph and must appear
clearly on the radiograph.

8.2 Tvoe: Penetrameters shall be fabricated in accordance with
Asi4E SE-142 and be of material that is radiographically
similar to or radiographically less dense tl.an the material
to be examined./(.* _
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8.3 Identification: Penetrameters shall be identified by -

permanently attachcd lead numbers which indicate the thick-
ness: of the penetraneter in thousandths of an inch and shall
be further identified by having its principal alloy marked
thereon.

8.4 Selection of Penetrameters:

8.4.1 Sincle-Wall Viewinc: Except as permitted in 8.4.2,
raciographic examination of circumferential butt welds
shall be performed with single-wall viewing only. The
radiation may pass through one or both walls. Where
the source is located outside the cylinder, a minimumg
of four exposures separated by 90 shall be required
for single-wall viewing. When the radiation must past
through two walls af cylinder, the penetrameter given
in Table 3 shall be used.

8.4.2 Double-Wall Viewinc: Welds joining items with an out-
sice ciameter of 3--1/2 in. or less may be radiographed
using a technique in which radiation casses through two
walls, and the weld in both walls is viewed for ac-( ceptrrce on the same film. The penetrameter shall bes.

p l ? - '. d nn the source side. The radiation beam may be
c-- . sm the plane of the weld centerline at an
angle sufficient to separate the images of the source-
side and filn-side portions of the weld so there is no

'overlap of the areas to be interpreted, in which case
a minimum of two exposures taken at 90" to each other
shall be made for each weld joint.. As an alternate,
the weld may be radiographed with the radiation beam
positioned so the images cf both walls are superimposed,
in which case at least three exposures shall be made atg
60 to each other. Penetrameters shall be selected from
Table 3.

8.4.3 Film-Side Penetrameter: If the radiation passes through
one wall and inaccessibility orevents source-' side place-
ment of the penetrameter, a film-side penetrameter shall
be used from Table 2. When the radiation must nass
through two walls of a cylinder, the penetrameter
given in Table 3 may be uscd.

8.4.4 Thickness of Penetrameter_: For any material thick-
ness range, a thinner penetrameter than listed for

! -

,
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that range may be used provided all other requirements
for radiography are met. For welds joining equal
thickness material, the penetrameter 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. Backing rings
or strips are not to be considered as part of the
veld or reinforcement thickness in penetrameter selection.

8.5 Placement:

8.5.1 For welds joining equal thickness material, a set of
two identical penetrameters per radiograph, one shimmed
and one~unshimmed, 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
under 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
scids joining unequal thickness material, two sets

< ci penetrameters, one placed on the thicker section
c.r:d one placed on the thinner section, will be
req- red.

8.5.2 When the source is placed on the axis of a weld joint
as shown in Figure 4, and 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 conform to the thickness
requirements of the material which is being examined,
i.e., unequal nominal wall thicknesses will require
penetrameters for each thickness.

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

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

PAGE No.

oF 15
D D D

3-, Q 5m w

b QE .

Jg f 9[ j .

-
-

.te . . <*



e
m 32e m BABCOCK & WILCOX

B&W Construction Company
'

,

INSERVICE INSPECTION PROCEDURE
_

-
SU "~J EC T

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

2e
*

3:,

8.6 Oualified Denstav Rence: The minimum and maximum qualified
censity of the re?.ograpn in the area of interest is established
as described belcw:

8.6.1 The density of the penetrameters shall be established
using a densitometer. The density shall be taken
through 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 acceptable density). The
darkest penetrameter is used to obtain the maximum
(+30%) qualified density (maximum acceptable density) .

.8.6.3 All densities in the area of interest that fall between
the minimum and maximum density range established in
8.6.1 and 8.6.2 above shall be considered acceptable.

8.6.4 Densities in the area of interest that do not fall
within the minimum and maximum density range established

, in 8.6.1.and 8.6.2 above shall be considered unacceptable.
( Ihc raC.lograph shall be retaken using additional pen-

e+ um : as required to qualify these exceptional
he steps in 8.6.1 through 8.6.3 shall be.arc _. 4

repeated to establish the new qualified density range.

8.6.5 The penetrameters used to establish the qualified -

density range 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 technique but does show
in composite viewing, interpretation shall be permitted
only by double film viewing.

9. RADIATION SAFETY: The " Radiation Safety Manual fer' Radiographic
operations" describes the Radiation Safety Program of the B&W
Construction Company. This manual includes operating procedures
for the radiographic equipment used and the administrativ.e proce-
dures for radiation safety. A copy is assigned to each radiographer
and shall be available at the job site.

pB D$ 0 bb
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9.1 The self reading dosimeter shall be read before and after
each source exposure.

10. EXPOSURE CONDITIONS:

10.1 Weld Jcints in Tubular Products Having an Outside Diameter
of 3 - 1;' 2 Inches or Less:

Weld joints in this category shall be radiographed using
Iridium 192 by the techniques 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 radiation
beam shall be approximately 20 degrees. In all cases this
angle shall be sufficient to separate the images of the
source side and film side of the weld so that there is no "
overlap of the areas to be interpreted. A minimum of two
exposures taken at 90 degrees around the pipe shall be made
for each weld joint.

When r _ the Figure 5 technique, the weld is radiographed
( with thc- Iiation beam positioned so that the image of the,

weld ljc-ant to the film is shown on the radiograph. In
this case, at least fcur exposures shall be made at 90
degrees around the pipe with the penetrameter on the film
side.

.

10.2- Weld Joints in Tubular Products Having_an Outside Diameter
in Excess of 3-1/2 Inches,and 0.15" to 1. 5" Thickness : Weld
joints in this category shall be radiographed using IR-192
by any of the techniques shown in Figures 2 through 5 within
the limits of geometrical unsharpness. Where the source
is located ontside of the pipe, a minimum of four ex-
posures, separated by 90 degrees around the pipe, shall
be required.

10 3 Wold Joints Greater than 1.5" Thick: These weld joints may
be radiographed using IR-192 or CO-60 by any of the techniques
shown in Figures 2 through 5. On circumferential welds, a

.

minimum of four exposures, separated by 90 degrees around
the pipe,shall be required.

10.4 The exposure technique number (See Figures 1 thru 5) used
for the radiograph shall be recorded under " REMARKS" on
the Radiographic Inspection Report. . %
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11. EVAIUATION: A radiographic inspection report as shown in Figure 6
shall oc completed for each weld examined.

11.1 Discontinuities detected in the examination area shall be
on the report form as reportable (requires furtherentered

evaluttion) 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 elongated 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

of the thinner portion of the weld;
(c) Any group of indications in line that have an aggregate

length greater than T in a length of 12T except where the
distance between any successive indications exceeds 6L,
W L is the longest indication in the group;

(d) Dores.iry in excess of that shown as acceptable in
' c r ' - d i x '!I of ASME III.

11.2 Discontinuities which do not exceed the limits of Paragraph
11.1 shall be entered on the report form as recordable (not

~

requiring furthcr evaluation).

11.3 Any area where best effort inspection was performed due to
configuration shall be recorded and reported.
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12. RECORD OF EXAMINAT.10'; In GLTS: A copy of the examination data
(Figure o) s nal.L oc i-'fE? EUa to the customer with the following
information:

A. Customer and Contract Number.
B. Name, ID Number and Certification Level of all examination

p-7sonnel including reviewer and evaluator.
C. Date of examination.
D. Component description.
E. Weld identification.
F. Material type, thickness and OD (where applicable) .
G. Procedure number and revision including field charge numbers,

where applicable.
H. Location of #1 reference position, distance between location

markers, and other weld layout data as detailed in ISI-360,
ISI-361, ISI-362, or BLI-36.

I. Source type, strength, and focal spot size. ,

J. Film type, size, and brand name as detailed in Table 1.
Indicate type of processing.

K. Number of films in cassette.
L. Penetraneter size, serial nuiber, and location during

exposure.
M. Typa and t.6ic hess of intensifying screens as detailed in

Secrion ~ '

N. Shim thica. 3.

O. Gecmetric unsharpness.
P. Dates of review and evaluation.
Q. Method of film viewing (single film and/cr superimposed).
R. Exposure conditions including technique number (see Figures 1

-

through 5) , source to film distance, exposure time and
weld to film distance where necessary.

S. Chart of results as detailed in Section 11.

*0 0$ '0$Nb
.

'3"7 106
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TABLE 1

TYPE 1 TYPE 2

Dupont Crone:. NDT 45 Dupont Crone.v. NUT 65
Dupont Cronex NDT 55 Dupont Cronex NDT 75
Dupont Cronex NDT 65 GAF 800
CAF 200 Kodak AA
GAF 400 Kodak T
Kodak M

D PP D P DT *

6d du .; Sj u 3

TABLE 2

THICKNESS, PENETR A.'.1ETER DESIGNATIONS, AND ESSENTIAL HOLES

P erw tram ete r

/

Sir gle4*iall Ocurce S;de Film Sice'

8 '.ite*ial Thicxnm Enenrial Enentia .

Range, m. N; at: n Hole D esignation Hole

Up to 1/4. inef. 5 #

I.Over 1/4 tsru 2'2 7 4T 7
4

Over 2/2 inru 1!: 10 47 to .

Over 1/2 tnru 5/2 12 47 12 47

O nr Sia :nru 2/4 15 4T 12 47

Cver 2/4 :tru 7/3 17 'I 15 f.'
Owr 7/8 thru 1 20 2T 15 g7

2[,Over 1 thru 1 1/4 25 27 1,e. '

Over 1 1/4 :nru 1 1/2 00 27 20

Over 2 teru 21/2
,

25 2T D [TOver 1 1/2 t..ru 2 ,,

40 27 M -'

Over 21/2 thru 2 45 27 05 2T
,7

Os 3 thru 4 50 27 4 4

Over 4 thru o. ~m 'T ^5 2T*

Owr 6 thru ; EO 27 50 ,T;,,
Over a snru 10 1CO 2T U

;uL
Cver 10 :nru 12 120 2T 20

Owr 12 thru 16 Ito 27 1C0 2T

Owr 16 thru 20 220 2T 1% 27
.

'3"/ 107
.
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TABLE 3

'

.

THICKNESS, PENETRAMETER DESIGNATIONS,,

AND ESSENTIAL HOLES

Penetrarnate r

s;rste>//att Filrn er Scures Side
Material Thicknes E:sential

R anse, in. O esigna tion Hole

O thru 0.375 10 4T'

Owr 0.375 inru 0.C 5 12 4T
Owr 0.C5 :nru 0.375 15 4T
Owr 0.575 inru 1.00 17 47 .

Owr 1.00 :nru 1.50 25 2T
Owr 1.50 thru 2.50 00 2T
Owr 2.50 thru 3.C0 35 OT
Owr 3.00 thru 4 00 40 27
Owr 4.co tniu 6.00 50 2T

C

*D'Tlf@LD * * lD 11Lr.Ao .
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- 13ABCOCK & WILCOX
B&W CONSTRUCTICN COMPANY
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1

J
.

Fcrm 500
,

R;,DIOCP.APHIC INSPECTICS DATA DATE-

! ''ompo n e n t :C:stq er: Contract No:

deld _L P. a (Procedur_o : Material [s)r hhickness n. O.D. in.
No. Positionst Distance:_ in.ff1 Reference: SOURCE

C Sir.c;1e Wall O Elli 5e curce to Tilr Distan - -

Curies: Size:
O CD DP

C D,cLle Wall D Pancra=ic Exposure T_..ie :
Shin Cize: Ug:

Focal spdt :
Ex amir.e r : {ID#:

,

tLevel:
Examiner, ID4: Level: TIUi *-

I
^ Ma,n e - Size:

-

C ado o o e o Film Process
e > x o

U S N! 2 3
*

>. u 'O $ b j U Manual O Aute:.aticv o c c
r <| w$C $0 .# 02 $ 8 S N O O ~t' PENETPJJ ETER L S)

E en xo a r: n o xv .x * o u ta'a ce o o - o o uo oe m u t, e/ size:a o g

|h 0 C".MCCS d.0 - W' ~ S 5 $.0-A 13 |si' 0" - c. c c,-
| | | 4 t I i l | | |

r ~p:<s-
-

| j ~ i I i ; 1 i l | 1 |
| l I I I i l | | | I I
| | | | | | l | |

'

I i .!_ I I I I I l i

i l i i l I I Ie
I I I I I I I | |

[_ i l i i i i
~

| { l l I |
1 I I I I | ~i i ii i I I I I I

I I I I I I I I

Eeviewor: TBS evel Date
i Fig'uro No:

Evaluator: ID5 Level Date

*
.

Figure 6
Typical Radiographic Inspection Report
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'Ch* ~;p.

Penetrameter Area of Interest
,

Density I'.inimum Maximum

-15 +30

1.30 * 1.30 * 1.69
1.35 1.30 * 1.76
1.40 1.30 * 1.82
1.45 1.30 * 1.89
1.50 1.30 * 1.95
1.55 1.32 2.02
1.60 1.36 2.08
1.65 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 -

1.90 1.61 2.47
1.95 1.66 2.54
2.00 1.70 2.60
2.05 1. / 4 2.67
2.lt 1.78 2.73i

2.2_ 1.83 2.80'

2.20 1.87 2.86
2 . 7. i 1.91 2.93

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 2.21 3.38
.-- 2.65 2.25 3.45
_ 2.70 2.29 3.51

2.75 2.34 3.58
2.80 2.38 3.64
2.85 2.42 3.71
2.90 2.46 3.77
2.95 2.51 ** 3.80
3.00 2.55 ** 3.80

'

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,

(, Typical Radiographic Density Chart pgog go,
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Penetrameter .

Density Minimum Maximum

3.25 2.76 ** 3.80
3.30 2.80 ** 3.80
3.35 2.85 ** 3.80
3.40 2.89 ** 3.80
3.45 2.93 ** 3.80
3.50 2.97 ** 3.80
3.55 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 density.
** Maximum allowable density.

UCTE: Round off penetrameter density to the nearest
f i r e- 'undredths.,-

(
s

"or 1e:

Reading Rounds To

1.31 1.30 -

1.32 1.30

2.33 2.35
2.34 2.35

3.76 3.75
3.77 3.75

D* D D'3'T*

3.78 3.80 y'
'

'q
'* * "

3.79 3.80

&

Figure 7
Typical Radiographic Density Chart

(Continued)
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,

1. SCOFE: This procedure shall govern the visual examination as'
outlined in ASME Boiler and Pressure Vessel Code, Section XI,
to provide a report of the general condition of the surfaces
end welds of the system components.

2. OPERATOR QUALIFICATIONS : The visual examiner shall be qualified
to at least Level II in accordance with B&W Construction Company
Quality Control Administrative Procedure.

2.1 9A-167 or 9A-168 for examinations governed by Section XI
Code Editions and addenda thru Summer 1975;

2.2 9A-172 for examinations governed by Section XI Code Editions
and addenda later than Summer 1975. .

, r v- n _ c ur_ y. 2v .s. .- .

3.1 In Air or other Gaseous Atmosphere- V#sual aids, such as a
magnifying glass, mirrors, telescopes, borescopes, and other
remote devices, may be used provided that the operator can
resclve a black line 1/32 of an inch wide (maximum) on an

{ eighteer ^crcent neutral gray card placed on or near the sur-
face to ce = mined. (Figure 1).c~

3.2 In Wate: cr cur.er Licuid Media: Visual aids, such as under-
water television cameras, may be used provided that the
operator can resolve a scribe line 1/32 of an inch wide
(maximum) on a surface similar in appearance to that being
examined.

4. SURFACE CONDITION: The examination surface shall be free of dirt,
scale, machining or grinding particles, weld spatter, grcase, or
other foreign matter that might interfere with the examination.

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

5. LIGHTING: The lighting shall illuminate the area to be examined
at right and oblicue angles. This lighting can be accomplished
using normal lighting, portable light cords, flashlights, under-
water spot or flood lights, etc..

-
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'

INSERVICE INSPECTION PROCEDURE

suaJECT VISUAL EXAM 2HATION OF WELDS
[ AND SURFACE CONDITIONS ISI-350, REV. 8
'

,

Reflections from tPc orece being examined must not interfere '
with the visual exc .irttion. The lighting level shall be bright
enough to resolve tic 1/32 inch black line of Paragraph 3.1 or
the 1/32 inch scribe line of Paragraph 3.2, depending upon the
examination conditions.

6. RECORDING: Zny area where a visual examination reveals surface
imperfections such as scratches, wear, cracks, arc strikes, under-
cuts, deep gouges, corrosion, erosion, misalignment, movement,
leakage, etc. shall be reported on the Sata sheet. (Figure 2),

6.1 Photography shall be utilized in areas that might be of a
questionable nature at a later date. Photographs shall have
a 6 inch scale shown on the picture. A card shall be included
in the area photographed, which shall display identification
information for the component or weld. -

6.2 Charts shall be made on areas of visual indications other
than those listed in Paragraph 6.1.

6.3 The visual indications noted in Paragraphs 6.1 and 6.2 shall
have at lece: 'he following information-

from axis.6.3.1 D 1. . .__.1

6.3.2 Dimension from flange, no:21e, elevation line, or
other known fixed objects.

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

6.3.4 Charts shall show the length, width, and average depth
of the indication when it can be obtained.

6.3.5 When remote visual examinations are performed using
an automated positioning device, the location and
dimensions of indications shall be obtained using the
position display readouts of the positioning device.
If no position display readouts are available the
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._.
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li45ERVICE INSPECTION PROCEDURE

SU BJ EC T

f VISUAL EXAMINATION OF WELDS
AND SURFACE CONDITIONS ISI-350, REV. 8'

- c* +;,
_

7. EVALUATION OF DEFECTS: -

7.1 Pronounced visual indications may be evaluated by the naked
eye.

7.2 On visual indicatic: a that are not pronounced, other means
of NDE may be incorporated to aid the visual examination.

7.3 Evalu'.; ion of visual indications shall be made at a distance
no greater than.24 inches from the area of interest and at
an angle no less than 30 degrees with the surface to be
examined.

7.4 Other visual aids may be used to evaluate indications that
are seen by the naked eye provided they meet the recuire-
ments set forth in Paragraph 3. -

7.5 During a system hydrostatic, leakage, functional, inservice,
or pressure test, all applicable welds shall be examined for
evidence of leaking.

ination, which may be conducted without the(a) The m'

removal -f insula:icn, shall be performed by inspecting (l)
the expost_ surfaces of and joints in component insulation
to locate evidence of leakage, (2) the floor areas (or
ecuipmen:) directly underneath components for evidence of
acccmulaced leakage that may drip from components,and (3) other ,
areas to which such leakage may be channelled.

(b) Examination of insulation joints along vertical sur-
faces of vessels, wall, and piping need not be performed
provided the lowest terminal ends of vertical surfaces are
examined, and the insulation design is such that any leak-
ages originating along the vertical surfaces can accumulate
and leak from the insulation joint at the lowest elevation.

(c) Examination of insulation joints along horizontal
surfaces of components shall be conducted at each insula-
tion joint 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
examination, or provisions shall be included to channel
potential leakages to areas accessible for examination.

(d) At locations where leakages are normally expected
and collected (e .g. , valve stems , pump seals) the examin-
ation shall verify that the leakage collection system is
operative. P AGE NO.-
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BABCOCK & WILCOX~.-
.
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~

INSERVICE INSPECTION PROCEDURE
.

SUBJECT VISUAI, EXAMINATION OF WELDS

( AND SURFACE CONDITIONS ISI-350, REV. 8

"it? .g
(c) During the examination, particular attention shall be
given to the insulated areas of components constructed of
ferritic steels to detect evidence of boric acid residues
whose source derices from borated reactor coolant and
which may have nccumulated during the service period pre-
ceding the examination. In the event boric acid residues
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 detect evidence of corrosion.

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 examined visually for leaks. If a definite source (s) is
(are) not found, an appropriate dye penetrant procedure shall
be used for examining suspected areas of cracking.

7.7 Any indications found during the preoperational examination
shall be recorded, but these data shall only be used as
references for comparison during subsecuent postoperational
examinatirns.

7.8 Any indica-'-- - iound during postoperational examinations
shall be cc..: ud to the data recorded during previous
examinations'. Any changes shall be reported.

*

8. RECCROS : A copy of the examination results with the following
information shall be maintained and made available to the Custcmer:
(Figure 2)

A. Contract number
B. Examination personnel by name and/or ID number
C. Method of tests
D. Chart of results
E. Date (s) of examination
F. Procedure number and revision
G. The number (s) of any Field Change Authorization (s) that

af fect (s) this procedure.
.
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4.:/ Exa. .inations perforced in E.ccordance with this procedure shall be
perferned on velds in their conplete condition.

. .6 The piping and fittings covered by this procedure are constructed of
..rought austenitic stainless steel. -~x.w e w a.

..7 T..e voir.etric crarinations shall be perforced fro: the OD su-faces of - - . -
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The follos.-in6~ test equipment or its equivalent shall be provided by the
.xa ination Contractor for exaninations specified in this procedure.r

.

(1) Nlse-echo ultrasonic instrument (AI Model UJ, W 775 or other)

(2) Scan Fixtu e, 45* (I!o. 850134, 57A8407, or other)
,

.

. . -

(3) Scan Fixture, 60* (No. 85C155, 57ASkl7, or other)

(4) Scan Fixture, 70* (lio.57AS403, or othgr) 3o7 |75
,,
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(5) Search Units,1/2" x 1", 2.25 Ez ( Ho. J1225, or other)
i.
'

(6) Search Units, 45*, 60 or 70 - i" x 1", 2.25 MHz
'

(7) Search Unit, h5 ,:60 or 70 - s" x 6", 2.25'MHz
,

(3) Search Unit,1/4", 3/8", or 1/2" Dia 2.25 IEz, 5 Miz, nr 10 :9.z |
- f

Co'e=ic ~-:.w.o.ar urn--

,

(9) couplant - - - - - -

-]
~~~ n., . , ,4

^

,- . . ~ . . . . . . . . w- . . - .

The Tiant Owner or 'cis Agent shall procide the follo;dng service
facilities e.nd equigner.t as required:

(1) Scaffolding

(?) 'fater, Air ani Electricity eo o
D D D 3-

.AA(3) Tenporar:7 Lishtins oo o o
.

a ' ft' c; De cice: (,(b) Crr

(5) 2' S:.. 1 O F.ef erence Stedard '!o. Uf-27
,

" "

(6) 3" Sc'.n- 160 Iio. U?-28

" "
(7) h" Sch. 120 Ho. UZ-29

"
(8) 6" Sch. 120 ".

.
Iio. UI-41

" "(9) 12" T.,ch. 140 Iio . U-'- 31

(10) lk" Sch. 140 Ifo. E-32" "

(11) 8" Sch. 120 ' N o. UI-30
,

" "

" "

(12) 8" Sch.160 N o. UT-2 5

" "
(13) 14" Sch.20 Ho. Ur-4s

" "
(lk) 12" Sch. 20 Ho, Uf-45

" "
(15) 10" Sch. 20 Ho, UT-44

" "
(16) 8" Sch. 20 No . UT-4 3

f

5[ }2b" "
(17) 6" Sch. 20 Ho. UI-42
(18) 12" Sch. 160 Mo. UT-53" "

n
.

- HUCLEAR ENERGY SERVICES, lHC.
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7.1 Weld Identification
.

Each veli chall be located and identified per the appropriate caps,
located in the Progra Plan Book.

7.2 Datu - Point
.

7.2.1 The Exa-iner shall per-ansntly nark, or verify, that there has
been rarhed, a reference datus point on each veld from which all

o
-s

> t'
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e.v.r.ina , on data and reported indications shall be referenced.

7.2.2 Datum points shall be c.arked by the use of low stress stamp: Or

eibratcOline, and shall not be deeper the 1/64" when added speci-
fically for Inservice Inspection.

_~. . c y =- - . _4 o n . o _-inm ,a_ n__s m en yo.4 n~o -, s._ es. g. <.n_ _t _r.4 n _,1y _ con .- c.
7. 2. '..l ~..,.a. en_<e- . ._ j -- .

all cine welds in horizont.al lines shall be IcCated on the too of* "* C^^ N
. w ., '. 4 p ,.' a'm we V_ c e n +_ e _" _T in a . g..~ y. -

7.2.4 The darun point for al'1 pipe weldCin v'erticarlines shall be f
I

weld "e".'.'"_'4 "... w .v. 7.- ''
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10.3 3 I' any point on the DAC cu'e has chanced by -more t.han 20s or
2 d3 of its a:Plitude, the Examiner shall:

(1) Park all veld data sheets since previous calibre. tim void.

Recalibrate eranination syster.(2),
.. ;.

(3) Re-examine voided areas,
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(4) Read and record the relative amplitudes of the two
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(5) If the s= aller indication does not fall within 5% FSE
of 5^$ of the larger indication, the inctru ent shall
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11.2 A-mlitude C ontrol Linear t '.y

11.2.1 The linearity of the instrument gain (attenuation) control shn11
be checked as follova-

(1) Position an cri;1e ben: search unit on the reference
standard to obtain an 80% FSH indication from the 1/2T
hole or other suitable reflector,
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(2) Using a plitude control, decrease signe.1 asplitude
by 6 e and by 12 e to o~otain nominal h05 FSE
and 2$ F5E signals. Read and recor6 actual signal,-
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CRT screen, and on the Cali' crc. tion Data Sheet.
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(7) Repeat steps (1) through (6) for each diareter and-
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E " is the volune of metal,"

" 5 " the smaller of to be scanned,i.e.the

it or 1" weld plus " 5 " on
either side,

il C lt
Length"

~ .., u..-mn:n -g of vee pathr ,n 3n j .

5 "W W. -
' W ~

r,

|
; L i ra i t ,,,_,.,, ,ii

i |
,,m. .

,

. . .,

|F 1 i i
*i

'
t" | i I\ o

<
i | ; I ) i2 r

,

I |
I

Percendicular scan pat. srould extend tcycnd the outer edce |
~

of " 5 " by the length of the vee path used. -

*

{. .
paths should' cover as much of " E " as possible.e .- - ie' .;,n

,
.

|
NOMINAL Pi?E 5" REF. STD." ""t

Pi?E D!A. SCHE 3ULE
___

m__ _ . . -

|: | | __| |

2" | 160 |.344"| 172" | UT-27

6" | 20 |.25" -l.125" L'T- 4 2

8" | 20 |.25" |.125" UT-43
,

10" | 20 .25" |.125" | UT-44 |

12" | 20 |.25" |.125" | UT-45

14" | 20 |.312"|.156" [ UT-46 -

FIGURE 2. ULTRASONIC EXAMI'lATION OF t=3/16" thru 3/8" P!PE
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"E" is the volume of metal,

&c o . .. _3 to be scanned, i.e. the weld.

plus "S" on either side, j

"S" the smaller of
- T or 1" "E" N Lengtht .- -

* * *WAN! "S" |ofveepath |
.

m,'w-
I

| | _- ,- Scan } '~~r- , .,, m _ y, _.ve rs .nc. __. g
|

''
,

- . . - - ,.. ..- ._ ,

| 1

t

|
-

I
. I

~ 5
i

-

i
I Ferpindicular scan paths should extend beyond the outer edge '

of +? iencth of the vee path used.''( :

? .'' ra-'s theuld cover es much of "E" cs possible.
,

INDM::!AL PIPE i REF.'

P!PE ng
STD.DIPE DiA. SCHED.

* = = . -

i

3"~ 160 he?" .219" .UT 28

'

4" 120 .438" .219 ' UT-29

6" 120 562" .281" UT 41

8'j 120 719" 359" UT-30 .

8" 160 906" .453" UT-25 (anx)

12" 140 1.125" 562" u7_31

14" 140 1.250" 625" UT-32

12" 160 1.312 .656" UT-53 (RHX)

18" 40 .562 .281" UT-26 (L.D.nx)

FIGURE 3 ULTRASONIC EXAMINATION OF P!PE WITH VALL GREATER THAN .375"

!O
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::0. DIA. (t) DIA. DEPTH DEPTH

.

3
UT- 27 2" 160 344" 3/32" 1T,iT,VT .035"

i

3
UT- 28 3" 160 .438" 1/16" 17 T JT .044"

3
-

UT- 23 4" 120 .438" 1/16" T, T,TT .044"

UT- 42 6" 40s .26" 1/16" tT,iT,h .02S"
si

UT- 41 6" 120 562" 3/32" 1T,iT,3t .03o
, - -

p

i
1

FIGURE 4 - ULTRASONIC REF. STDS. For 6" and UNDER PIPE ,
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REF. 5 3. P!PE - '

CCurD'~ ''

(t) DIA. DEPTH DEPTH|;0. DIA.

UT-43 8" 20 .25" | 1/16"kT,tT,3/4T .025

'J7- 7 0 8" |120' |.710" ! iT.;T 3/4T .072

I l I

|UT-LL | 10" 20 .25" l /lC' iT sT. 3/4T .025
_

!_tT L 5 | |.25" | 1/16"!hT.aT.3/4T12" 20 . 0 2 r,
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UT- 53 | 12" "160 |1. 312" 1/8" iT,iT,3/4T .131

UT- 2 5 | 8" 160 |M06" 3/32" iT. !T. 3/4T | .03 U
C.:.

FI GJRE 5 - ULTRASONIC REF. STDS. for 8" and OVER PIPE 13r)7 q
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Procedure fio. 00000-ESS-0511
Revision 0

~

Date- 10/20/75

h
VISUAL EXAMINATI0il PROCEDURE

.

1.0 SCOP 1

f.' Intent

1.1.1 This procedure shall be followed whenever visual examination
of nuclear reactor systems or components is to be perfcme-*~v
as required by ASME Boiler and Pressure Vessel Code, Section _

XI, Inservice Inspection of Nuclear Reactor Coolant Systems, '' ''^'
' '1971 Edition to and including Sunmer 1973 Addenda, or as

uu ., n ~. . .
.

' .: -~

.w+ . na T o
Edition of Section XI . Examinations may be performed witn
the naked eye or may include visual aids such as telescopes,
borescopes , periscopes , fiber optics or T.V. cameras. This
procedure does not include those visual methods which are aided
by magnetic particle or liquid penetrant means sinc.e these
are considered surface examinations under the provisions of
Section XI.

1.2 Tyoet,'._ _J nationi

(
1. 2. ~ ":/ sat shall apply to the follcwing types of visual"

exami nati ons :

1.2.1.1 Weld Visual Examinatic-

1.2.1.2 Support Member Visual Examination

1.2.1.3 Valve Visual Examination
~

1.2.1.4 Pump Visual Examination

1.2.1.s Fastener Visual Examination

1.2.1.6 Cladding Visual Examination
-

1.2.1.7 Visual Examination During Hydrotest

1.3 Time of Examination

1.3.1 This procedure shall govern preoperational (baseline) examina-
tions, inservice examinations and examinations after repairs
of piping systems and components as required by the ASME Boiler
and Pressure Vessel Code, Section XI.

'3"7 148 (
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Revision 0
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Page 5'~~iii i
.D . ID) {g n

$\ 'A
n

<. '\K 2.0 REFERENCES w,

_m

2.1 Reference Docuents
*

.

2.1.) The folle.s W documents form a part of this examination pro-
cedure:

(1) ASiiE sciler and Pressure Vessel Code, Section XI,1971
Edition to and including Summer 1973 Addenda and 1974 Edition.

.

Procedure CVIP-1 for Certifyina Visual Weld Inspection(2) Personnei, Revision 2, Novembei- 30, 1973; and CVEP-P5Ts 7 ~ .
. Procedure for Certifying Visual Examination Personnel

-

mm,.... . ~.f or Prese rvi ce/Inservi ce Examinati ons , Revisien4.w ~.r ex m

.L: m ;. '.3.3.'

(3) Procedure ilo. 03033-NLE-340, Standard Operating Pro-
cedure for Certifying Visual Examination Perscnnel for
Preservice/Iriservice Examina:icns , Revision 2 , dated
Decer.ber 6, 1974.

3. 0 PRO:EDU;.E CERTIFICATION
-

-

The excmination procedures described in this docunent comply with Section'

i.1
XI of the ASME Boiler and Pressure Vessel Code,1971 Edition and 1974 Edition

T ~ ~:''':::.4.0 PE P.SC:.m E- .-

4.1 Personnel Ceni'ication Recuirements

4.1.1 Each person performing visual examinations governed by this
procedure shall be certified as qualified in accordance witi:
Procedure Nos. CVIP-1, and CVEP-PSIS, or 00003-NLE-040.

.

4.1.2 Each person performing excminations shall have a minimum quali-
fication Levei II in accordance with the requirements of CVIP-1,

.

anJ CVEP-PSIS, or 00300-NLE-040.

4.2 Persor.nel Records

4.2.1 Records of personnel qualification shall be maintained by the
Examination Contractor.

4.2.2 A copy of each examiner's certification and a current eye test
shall be filed with the permanent examination record, with a
copy to the Plant Owner, or his agent, prior to performing
examinations as per this procedure.

5.0 EXA!IINATION REOUIREMENTS 1 P7 149
C 5.1 Surface Preparatio'n

5.1.1 Visual examinations which require clean surfaces for valid
interpretation of results shall be cleaned using deminera-
11 zed water or acetone and clean lint-free rags or other ,

method approved by thc ?lant Daner or his agent. ,

_ _ . _ .. __._ _ _ _ _ _ _ .__ . _ _ . . _ _ _ . . . .

, _ , ,
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5.2 Examination Area identi fication

5.2.1 Each c: - .nmun area shall be located or identified on the
approp: 't. v: eld map, isometric or system beundary diagr&m.

5.3 Exaninetion Coveraae

5.3.1 The intent of this procedure is to provide maxi;.um examina-
tion coverage of Class 1 and Class 2 systems in areas identi-
fied in Tables IS-251 and ISC-251 of Section XI of th'5"? git'"-
Boiler and Pressure Vessel-Code and Class ,3- systems as described

m_in Subsection IWD of the 1974 Edition of Section XI. m

3.0 EOUl ?!'~MT iiEOUI PEi'.EiiTS

6.1 Examinaticn Contractor's Ecuipment

6.1.1 The following test equipment or its equi .<aient may be required
due to lack of access or personnei hazards and shall be pro-
vided and/or operated by the Examination Contractor for exam-
naticas:

%rescope {: '-

D**D *D'l ' d
^

'

- % :ics Device b.' .. m_ we
(3) Closed-Circuit television System

. . ,

(4) Telescope

(5) Low-Power Magnifying Lens

(6) Microscope

(7) liirror

(8) Portable Light Source (s)
.

9

(9) Camera

6 .1. 2 A light source shall be used and shall be sufficient to obtain
good definition and contrast at the surface of the object
being examined. Color of the light source may be white (ir.can-
descent) or any other which will produce the desire definit. ion

- and contrast. In all cases, light position, direction aid
distance shall be adjusted to the best angle for viewing the'

component being examined. Where feasible, it shall be moved

C-

'3''7 150
.

., , , , . . . _ . . . _ . . . . . . . . _ _ _ . _ _ _ . . _ . . . . _ _ . ... . _ . . _ _ . .



Revision _ . _ _ . _ _0
Date 10/20/75

Page_Z_of 1 b'
-

'

%(
to various positions during the examination so that the light
will fall on the component from a number of directions to

~ improve the interpretation of conditions which may be present.
In addition, the level of illumination shall be adjusted by
changing the distance or the intensity so thet the best
visual contrast is obtained.

. 6.1.3 Resolution shall be tested by piacing an 18 percent neutral
cray color card or plate containing a black line 1/32 inch
in vidth in the area to be exanined or a repli ca of thai"~~"~""~
area. Resolution is considered adequate if this line can --

- ~ :~~ berresolved from this background. Where remote rc,uipner 4,5;m m.._...
-""us:d, si ..: . : i. : 'n-' -

'''

.

6.2 Plant 0.iner's Ecuioment

6.2.1 The plant o iner or his agent shtii provide the folico. ting ser-
vice facilities and equipment as required:

(1) Scaffolding -- temporary or perenent

(2) Uater, air and electricity (110 volts, 50-60 H:)
'

-emocrary liahting

' - = ; er lifting devices
'

D Nf o e MB R VD n

gggdL(5) Radiation r.onitoring equipmEn ov g

(6) Radiation shielding

- (7) Anti-contaminatiori clothing

- (8) Personnel decontamination facilities

(9) Test surface preparation

(10) Post-examination cleanup of test area

(11) Decontamination of the test area where required

- 7.0 EXAMINATION PROCEDURES

7.1 General Requirements

7.1.1 Direct visual examinction may be performed when access is
sufficient to place the eye within 24 inches of the surface'

t-

.3 [ }b|
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' to be examined and at an angle no less than 30 degrees with
-

the surface to be examined. Mirrors may be used to improve
'

.

the angle of vision.

7.1.2 The visual exardnation is employd to provide a report on
the general condition of the part, component or surface to
be examined, including but not limited to such conditions as
scratches, wear, cracks, structural distress, corrosion or
erosion on the surfaces or misalignment or movement C P t T * *"

part or component or cvidcnce of leakage. - . _ .
'

f'.encte visu21 ext.mination may be substituted for direct visu$
.:.m, .,

7.1. 3
c .u . . . . . . . .

in areas where access is restricted. Remote visual exar.n na-
. tion may inciude visuai aids such as but not limited to teie-

T scopes , periscopes. borescopes, fiber optics or T.V carc.e ra s
,'" and monitorinc systems with or tiithout attachy.ents for per-

manent reccrding.-

.

.

7,1.4 Indications found shall be noted on the appropriate examina-
tion data sheet.

7.2 L'c l o _ . ; 7 Examination (

.; :..n the examination surface is clean enough to allow-
- . . 'J '. ' ~'

examination of the eteld.

7.2.2 Exnaine the weld surface for evidence of leakage, cracks and
other symptoms of structural distress.

7.2.3 Report findings on the Visual Examination Data Sheet.

7.3 Support Mcder Visual Examination

7.3.1 This section dei ~ines the requirements fer visual examination
of nucicar reactor piping system support members. The pur-
pose of the examination is to provide a check that operation
of the system nas not damaged, misaligned or otherwisc

'

:
~- 7

adversely af fected the support member. The Plant 0.ence or
his agent shall rcmove insulation as necessary to f acilitate
examination.

7.3.2 Observe the condition of the insulation around the hanger for
evidence of distress or dented or abraided insuiation due to
extraordinary movment of the pipe relative to the hanger

i.._
- r

-
.\ 1 ~f (1 ']

3 ]g-' s* -) / \

-

.

.
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7.3.3 Observe and record the hanger setting (if of that type) and note
- any ab' r.s l coiJ i tion. This includes constant and variable

spring-: - hecwes, snubbers and shock absorbers. -

7.3.4 Observe < i bciting and pinned conneu cions for missing or bent
part's or other damaged conditions.

7.3.5 Observe support weldments for cracks , . misalignment or other
evidence of distress. ~~ me

.

J,.3,,6 .09,,uninsulated piping, observe and report wear, rub!bing and/or
~

scratch miirks which might iridicate relative moticiC"~"""**"

7.3.7 Report cil firidings on the Support Member Dsta Sheet.

7.4 \'iive Visual 3anination

7.4.1 The purccse of this section is tc provide the examiner with
necessery guid: lines to visually exarine tne various valves
includea within tN syste. boundary in accordance with the
requircrt:nts of thr. In.E Boiler and Pressure Vessel Code,
Section T.I. Provis ions for valve internal inspecticn have

i. -luded if the Plant 0,.>ner er his agent deems it nec-
v > S;sseidie the valve. The Flant Owner or hisc'
' 'E ;.'e insulation as necessary to facilitate

exir, ..ticn.

7.4.2 _Externti Examination
.

(1) Observe the condition of the valve insulation prior to
removal for evidence of distress caused by leakage.

, Leakage will be indicated by a white residue in the
.

area. Dentea insulation or abrasion will indicate that
the valve in the hot condition micht be touching stationary

objects.

(2) Examine the service connections to the valve operator
(if applicable) for signs of distress.

(3) Examine the exposed portion of the valve stem (if appli-
cable) for evidence of galling.

(4) Examine 'the valve packing gland (if applicable) and note
any deficiencies.

C. '3'7 153
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7.4.3 Internal Frar.im. tion

The feli t :na pn ts should be examined for mechanical dahage
such a- ; 'ir.g and breakage: (not all the following parts

are appi,2 0ic to all valves)

~(1 ) Stcm

(2) Disc h ~ " * ~ ^ * '_
-'

0
] .__ 0- p

eat 0( 3.) c a
. - . +~

(4) Paching

(5) Internal pilot valve

(6) Rings

(7) Stem-to-disc connection

The folio..ing areas should be examined for evidence of metal-
lurgical dari2ge such as erosion and Cracking;

os t . _ . .; )

(Ej 5 eat
,

(3) Disc

(4) Stem

Report findings'on the ' Visual Excminction Data Sheet.

7.5 Pumo Visual E.vnnin=. tion

7.5.1 The purpcse of this procedure is to provide the examiner with
the necessary guidelines'to visually examine the pumps to , .

assure the owner-operator that no darage hcs occurred unich
can be considered detrimental to the pump's function. Pro-
visior.s for pump internal inspection have been included if
the plant o'iner or his agent deem it necessary to d:3 assemble
the pump. The plant owner or his agent shall remove insula-
tion as necessary to facilitate examination.

7.5.2 External Ex,unination

(1) Examine the external surfaces of the pump, motor and in',u- (
lation for evidence of leakage (uiiite residue), external
damage and loose or broken service cannections.

13^7 154-
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(2) Report observations on the Visual E2:cmination Data Sheer.

'

7.5.3 Internal Examinat.io_n

(1) Examine the pumo bowl for evidence of erosion, cracking,
galling (ccused by close cles' ance between rotating or
reciprocating end stationary aarts), mechanical damage,
or other abnonr.al conditions. ~ ~em e. :

(2) Examine the pump impeller or piston for erosion, crcching, ---

---~-. . galling or other abnormal conditions. m._.,,,._.,,.,_.m._

(3) Record observations on the Visual Excmination Dta Shect.

7.6 Fastener Visx1 xanination
.

7. 6.1 Examine all surfaces, especially the thread root arca (if
appliccbie), for evidence of crcc':ing, gailing, mecha ital

bs.dan ge or other abnortc.ai conciti i

.

Record obse: .retions on the Visual Examination Data Sheet.7.6.2

) Ext r:i r tti en7.7 Claddi-.- .

7.7.1 ..
: cine surf tce for evitlace of crac!:ing, c.:schar icz.1

_

darage or other cbnarmal conditic ns.

7.7.2 Recore observations on the Visua" Examination Data Sheci..

7.8 Visual Excmiretion Durine Hydrotest
.

This examination shcll be perforted at that time when the7 . 8.1
- system boundary is subjected to a hydrostatic test prior to

each piant startup folicuing a refueling outage or ct or near
the end of each inspection interval. For Class 1 systems,
the system shall be at test pressure for a minitr.um of fcur (4)
ho,ur,s prior to examination. For Class 2 and Class 3 systems, no-
waiting time is required.

,

7.8.2 The external surfaces of all accessible areas of the compnnents
and piping within the reactor coolant pressure boundcry shcii

- be directly'or remotely examined for evidence of uncontrolled
coolant leal: age from the system. The examination ray be con-
ducted without the removal of i'isulation when the external
surfaces of the insulation joints are accessible for visual

.
examination.

- b. in.,,3 / l bc-
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7.8.3 The examination, whi:.h may be conducted without th removal of
insulation, shall be performed by inspecting (1) the exposed
surfaces of and joints in compor. ant insulation to locate e'vidence
of reactor cool. ant leakage and (2) the ficor areas (cr equipment)
directly underneath components for evidence of accumulated
leakage 6hich might drip from components.

7.8.3.1 Uhen evidence of leakage is found, then the following
steps shall be taken.,

(a) The specific location of the leak shall be
'

determined by the removal of any insulation which,m...-~

c.rf eras .i O *n ^ " ~" v-ion of the leakace
.

(b) The leakace source, when determined, shall be
identified and its specific locaticn ds#ined by:

(1) marking the area on the leaking component,
using a suitable marking device, and/or

(2) documenting its location on the data sheet
using surplementary sketches , if r:ecessary,
by measured distancas from convier.ent, adjacen;
reference locations such as weids , corponents , {
etc.

7.8.4 Exar.ir.ction of insulation joints along vertical surf aces of
sessei wails and piping need not be performed provided che
lo'.vec t terminai ends of verticai surf aces are examined, and the
insulation design is such that any leakages originating along
the vertical surf aces can accumulate and leak from the insulation
joint at the lowest elevation.

7.8.5 Examination of irksulation joints along horizontal surfaces of
co. ponents shall be conducted at each insulation joint exceptT
where accessibility is limited by structural members or other
components. In the latter cases, either the insulation shall
be removed to permit component examination, or provisions shall
be included to channel potential leakages to areas accessible
for examinaticn.

7.8.6 At locations where reactor coolant leakages are normally expected
and collected (e.g. , valve stem, pump seals), the examination shall
verify that the leakage collection system is operative.

7.8.7 During the examination, particular attention shall be given to
the insulated areas of components constructed of ferritic steels
to detect evidence of boric acid residues whose source derives
from borated reactor coolant, and which might have accumulated
during the service period preceding the inspecticn.

7.8.8 Record all instances when evidence of leakage is found on the
Hydrotest Examination Da ta Sheet. -

*
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6.0 EV/,LU/J!!Cl CRITE R1/i

8.1 P.ec o r d i n o o f ! W a. . t....m. .n s- . . . _ . -

C.1.1 All vi: uriications shall be reported and dctailed c:'i the
.

appropn w cc.to sheet (see Appendix of Forms) and shall con-
tain the f ollo'. ling inf ormatie: -

(1) Date of examination
~ "m'=e-

(2) Identification and signature of examiner

.-- 4 ?.l . Identification of item cxamined ., ->.....,. ,,c. ... .c,.

(4) Exar..i nation results

(5) Sp:cial equipment used

(6) Photographs n?.y be used to assist in evaluation

(7) The location of indication ~s sh..il be described with
respect to a convenier.t datum point on the objet; being

'e x e:7 i ned .

information as requiredr

M ic:. ion . InficationsE.2 _

S.2.1 Ali indicc icns shall be evaluated in accordance with the re:'inre-
ments of the AS"E Dailer and Pressure VessEi Cc5e, Secticn XI.

S.E.2 Results of this evaluation shsli be reported to the Plant Cancr
.

or his acent in acccrdance with the requirements of the AS"E
Boiler cnd Pressure Vessel Code, Section XI, as defined in

- the Proicam Plan Back.

S.O E).A":d/CIO!.' ECORDS

9.1 Certifica tion of Records _

9.1.1 The ext.niner shall complete and sign the appropriate data
sheet (s) immediately upon completion of each examination.

9.2. Filino_ of Records

9.2.1 The exi: miner shall be resconsible for submitting to the- Plart
Owner or his agent a complete set of examination records
including certification of personnel qualifications with cur-

G rent eye test in accordance with Section 4.2.2.

9.2.2 Permanent records shall be maintained by the owner-operiitor
f or the life of the component.

!3'7 157
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10.0 EX/WINER'S CRIT _IOUE

10.1 Procedure Co * ion and Additions .

.

10.1.1 All procedure corrections and/or additions required during
the preoperational :nservice and/or repair examinations
shall be made in scordance with Combustion Engineering
Document 00000-f4LE-055, Revision 1, " Program Controls
Procedure for Inservice Inspection." - . ~ ,,, .

10.2 Criticue Recort
~ ~ ~ - - -- -

- - , - - -. ..n.=.

10.2.1 Upon completion of the examination of all items, de

examiner shcil submit a written re': ort to the Plant O'ctner',
or his agent, listing pertinent information for future
examinations such as crocedure additiens, corrections
and revisions or unicue prcbler.s or action to be ta!;en.

11.0 ;;P E.,' DI ( OF ~D J '.5'

11.1 F:
- " S ual Examination Data Sheet

(
11.2 For, _ - ".rter Examina tion Data Sheetm-

11.3 Forn 3 -- Hydro test Examint, tion Data Sheet

13o7 158-
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. V.iSUAl. EX/MlHAT!OR DATA S!!!:ET

Picnt N.m.:- Photograph identification:(; |dentific6. ion of Roll e Frame i
l t e;.1 Exanined: Inspector's

Signature:Examiner's Name: . . _ - _ .
Signature:

._
. aminer,s QuS11-:. x

.

fication Level . Date: -

~ Locction and Other Information (Adoitier.al Com--
Yesl' .. |N/AF a. ncane

..

uc .

t . ments on Reverso Side-

. _ _ _ _. .

Crc hs .. -cu - e m . e~

-= :- - h|Eyidence e a - n --.. :. . ~ . ;.. w ,

;cf c-ai:O E ; !, ! ,

Sympic:..s Of
Structural Distress

, Dan ee or c.orased | |
i

j r.s ul c a e r. | | . ,
,

.

t ..
3

I Ycive o ? ump Ser- | | |

vice 00: . ::; ions | | |
,

I i | |
, Wi v: E= | | | |

! |i * .,

.

' 'V:. i v e ": :. ; ..; |

u.cnc- |w,

,
'

--

Galling
i J

.

B rec h ge
_

Disc

Sect

Dac!:ing
n 2 m m m Tr ra

J r.terna l , _ _
a

Pilot Velve
_

_ _.

(:
V Rings

- .... . . - -
-

Stun to Dir,c ,7q9 cg
Lon:eec t ion .) / J/
b. . . .- a _ . - . _ .--a-----
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VIStiA1. EX/ Gill!ATIC:1 DATA SilEET .

Pic.nt liar.12 : Photograph Identification: f-_ _ ,

Identification of Roll # Frame !! A.

Item Examined: ~

Inspeci F u

,xar.ii ner, s Qua,ll-
. Signature: -.Exar.:i ner's :'r.e: -- . . _ . . _ _ _ _ .

Signature:.

t _ . _ _
'

fication Level: Date:

i!/A | Location and Other IniEcetion (. dditional Ccm-
.

I
-inding Yes L'o

.

ments on Reverse Sidtd.

. . ~., ] .'J2iye or

~: GC.13
-. - - - .

_

_

Piston or - -ri'**

1,rr el i e r
..

--

Er0siOn
_

IhrEad CGCt ATCa
-

S C ra tC h ;-S

....__ .. - _ _ _

i-.
, ,

iiPi;;
I

' ,

I

!
;

bGauges D
~ - -fgjtu;uuv^ - i

Griac Marks i
e

i
f f

Art S tri!:es
I

.
-

Wear
'

.,

;i sali gntr::nt
_

I-lo V C1.'e n t
t

. . _

Corrosion
. _ . _ _ s,

Other 1

!
- - - " - - '

. . . _ . _ _ . _ _
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EYR 7N'fTON PROCEDURES

The Arkansas Power and Light, khansas Nuc1 car One, thit h'o. 2 Preoperational
Inspection Program is based q :n ner ting the requirerents of Section XI of the .
/S'E Boiler and Pressure Vess 1 CAe,1971 Edition thrcugh the Str:ncr cf 1973
Addenda, to the raximra extent possib]c. Class 1 and 2 piping exantinations
were conducted to neet 1975 Winter Addenda Appendix III requirenents. Item
IS-231 cf the Code requires the preparation of written procedures necessary
for the performance of the nondestructive examinations associated with the
program. Accordingly, written pro:edures have been prepared. The procedures
have been approved by the customer (APSL), the inservice inspection centracter
(C-E/Aii), and the inspection agencv (Factory Mutual).

Volumtric exaninaticas are performed using ultrasonic rethods, although
sore exa.inations may utilize radiographic techniques. Tne procedures pre-
pared for these examinations were r itten to comply with the 1971 Edition
of Section XI requircrents. However, since the issuance of this editien,
significr.nt advancenents in the start-of-the-art of ultrasonic examination
have been achieved. /SE recognized the value of these advancements in the
Stam r 1973 Addensa to Section XI, which incorporated many innrovements for
the examinatica of Category A conoonents.

In heping with Arkansas Power and Light's desire to perform the best examna-,) tien posiir le by egh. c +-he most current accepted techni..ues, the ultra-
senic procedure _s _nclu'- en

.

ci the requiremnts of the Starer 1973 Addenda
te Section XI as p c most notable areas are:

1. Use of Code acceptable calibratica standards
e o o2. Usc of 0 , 45 and 60 ultrasonic transducers

3. Increased direction of angle beam t m ing D b

4. ]n:reased voltce of metal to be examined

5. Increased calibration require.7ents

6. Increased frequency of recalibration
.

7 Centro 11ed scan speed and transducer overlap of successive scans

hhile the Strm.er of 1973 Addenda is specific to Category A components, the
requirements and intent of the Code have been included in the procedures
for the remainder of the Class I components. Recent Code activity has proven
this to be a valid asstruption.

All procedures will be retained by Arkansas Power and Light for use on sub-
secuent inservice examinations. Revisions .to any procedure deered necessa:vyj due to experience gained by utilization or Code changes, will be rade cnd
recorded usine acceptable quality assurance practices.

'P 7 161.
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