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Document Title sTEEL TITING TOR2 WSTER4RANWAR Document No. BOA201® Rev. |
STRESS CORRCSION CRACKING (\&3ce) :

Field Change No. .~ 00| Originator M Sta

Description of Field Change:
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. Distribute to all Controlled vCopy holdexs of affected Document.

Note: A copy of this-authorization shall be attached to the aZZected
document until a subsequent revision incorporates the field chance.
Figure 4.1 )
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Date

. ISI FIELD CHANGE AUTHORIZATION s . .

Ultrasonic Examination of.
Document Title Stainless Steel Piping for Document No. 80A2818 Rev. 1
) Intergranular Stress Corrosion Cracking
Field Change No. FC— 002 Originator M. Stamm

.

Descrlpta.on of Fa.eld Change.

1

Change J.tem 5.1.1 'tQ reads:
The nominal examination frequency shall be 2. 25MHz -for all““"
straight beam examinations, a 5 OMHz may be used to provide
better resolution.., . o ‘ O

- .

-~ Reason for Change: e oL

< S
. -

To include-use.of a 2.25MHz-on straigl}tt 'beam«exaininations.

.

-
.

Approvals: L
_pN;L. ﬂ@//ﬁ Lz z@——
A{m7£_ ,r%awzbzfeéwa yaraly -_9;4/4@_2

(. P .
\ Distrixute to 21l Controlled Copy holders of af fected Docment.

Note: A copy of this authoxization shall be attached to the affected
cocument until = subseguent revision incorporates the field chance.

. Ficure 4.1 -
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ISI FIELD CHANGE AUTHORIZATION

ULTRASONIC EXAMINATION OF .
Document Title STAINLESS STEEL PIPING FOR Document No. 80A2818 Rev. 1|

INTERGRANULAR STRESS CORROSION CRACKING

" Field Change No. FC-003 Originator R. Barnes

Description of Field Cﬁange: Add to page 6, item 7.2 the fqllowing;

-7.2.3 All indicatiop; will be gpcordéd at the scanning soﬁéiéivity level.
) Any indication that is not recordable at reference sensitivity, wil{'
g be recorded indicating the percent (%) of DAC and the location given
. with the use of a number be}é. Disposition by the examination super-

.
visor will be required.

-

Reason for Change: .

-

-

.Clarification_of recorded indications.
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Distrizute to 2ll Controlled Copy holders of affected Document.

Note: A copy of this authorization shall be attached to the affected
cocument until a2 subsequent revision incorporates the fielé chance.
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-

ULTRASONIC EXAMINATION OF

~

Document Title STAINLESS STEEL PIPING FOR Document No.80A2818 Rev. |
. INTERGRANULAR STRESS CORROSION ’

Field Change No. FC-005 Originator M. Stamm
Descriptfbn pf Field Change:

- Para. 6.] Item 3, change to read: --. .- ) . -

. 3. Search Units: 09, 1/4" - 1/2" x 1/2" X.1" (for large diameter.pipe).—

2.25 MHz or 5.0 MHz. -

Reason for Change: .

To include a 1/2" X 1" size transducer for large diameter piping.

Approvals:

pugpe

Distrizute

to 211 Controlled Copy holders of affected Document.

o

Note: A cozy of this authorizztion shall be attached to the affected

éocument until a stbsecuent revision incorporates the field change.
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1.1

1.2

1.3

1.4

105

ULTRASONIC EXAMINATION OF STAINLESS STEEL PIPING
FOR INTERGRANULAR STRESS CORROSION CRACKING

(IGSCC)
1. SCOPE

INTENT .

This procedure shall be used in conjunction with NES Procedure 80A2308 unless

otherwise specified. 80A2308 contains all of the general requirements applicable
to this examination procedure. This procedure contains all of the specific
application requirements for the examination of areas specified in Section 1.2, ..
The intent of this procedure is to cover the piping ID surface adjacent to welds.~*.

- oo-

The interest is in the detection of cracks which originate at the ID surface of - 2 -

service sensitive piping. This is a new procedure to the Inservice Inspection-
Program Plan. ' ‘

AREA OF EXAMINATIONS F :

This document covers-the. ultrasonic-examination procedures of stainless-steel .- ..
piping for intergranular stress corrosion cracking (IGSCC). IGSCC is typically
detectéd in the area between the weld heat affected zone and a point 1/2"
outwarde == ‘

TYPE OF EXAMINATION
1.3.1 Volumetric _examination' shall be performed using ultrasonic pulse echo

nominal 45° angle-beam shear-wave and 0 longitudinal straight beam
techniques applied to the outside surfaces of the piping.

1.3.2 The examination shall be performed using manual search units
(transducers).

WELD CONFIGURATION

1.4.1 The typical weld configurations and areas of IGSCC covered by this,
procedure are shown in Figure l. .

1.4.2 Nominal weld thicknesses range from 0.300" to 1.546".
/
MATERIALS ‘

The piping is constructed of austenitic stainless steel.

FORM =NES 205 2/80
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2.1
2.2

2.3

2. REFERENCES-

80A2308 NES Procedure; "Ultrasonic Examination Generall Requirements."

Electric Power Research Institute (EPRI), Project Report 892 (1/79): Workshop A
on Inservice Inspection of Stainless Steel Piping in Nuclear Systems. ,

USNRC Bulletin 79-17 (7/26/79).

3. PROCEDURE CERTIFICATION

The examination procedures described “in this document, in conjunction with NES -

Procedure'80A2308, comply. with -Section XI of the ASME Boiler and Pressure Vessel -z -

Code 1974 Edition, Summer 1975 Addenda except where examination coverage is-

limited by part geometry or access. -

4. PERSONNEL CERTIFICATION

Each person performing ultrasonic examinations governed by this procedure shall be
certified in accordance with the documents referenced in'Procedure 80A2308.

=

J.l

J5.2

e

)

5. EXAMINATION REQUIREMENTS

-

EXAMINATION FREQUENCY " ' .

5.1.1 The nominal examination freuency shall be 5.0MHz for all straight beam
examinations to provide greater resolution.

5.1.2 The nominal examination frequency shall be 1.5 or 1.6MHz for all angle
beam exammanons.

EXAMINATION ANGLES AND COVERAGE
5.2.1 . The rate of search unit movement shall not exceed two (2) inches per

second. The search unit shall be swiveled a full 90 during axial scanning
(45° left and 45° right). . ,

FORM =NES 205 2/80
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5.2.2

2 5

523

Each weld and one (1) inch on each side of the weld shall be ultrasonically
examined using 45°- angle beam techniques applied in-two directions
parallel to the weld axi$ and in two directions perpendicular to the weld
axis, where geometry permlts,

1.  For wall thlcknesses > 0.375", the EPRI-type dual search unit
shall be used. 7

2. For wall th1cknesses < 0.375", a single element search unit shall
be used

-

0° straight beam techniques shall be utilized to accurately measure wall

thickness, precisely locate counterbore, and to detect laminar conditions -

which may interfere with the angle beam examination.~ -

6.5 EQUIPMENT REQUIREMENTS

o~

6.1 EXAMINATION CONTRACTOR'S EQUIPMENT

The following test equipment or its equwalent shall be” prowded by the

Examination Contractor (as a' minimum) for examination of welds specmed in

this procedure-

1. - Pulse echo ultrasonic instrument

4

2. . Search Unit: dual-1.6MHz or 1.5MHz for T.> 0.375"
3.- Search Units: 0% 1/4" - 1/2" dia.; 5.0MHz

4,  Search Unit: 1.6MHz, 1/2" dia.; single element for T < 0.375"

5. Wedges: 45° shear and longitudinal, 1/2", 60° shear for wall
thickness 0.200" and less -

6. Couplant
7. Minature angle beam verification block S e
8.: Thermometer —

9. Camera . .

6.2 PLANT OWNER'S EQUIPMENT

The Plant Owner, or his Agent, shall provic}e the following service facilities and

equipment as required:

1.  Scaffolding

FORM #NES 205 2/80
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2. _ Water, air, and eléctricity

3. Adequate,temﬁorary lighting ol

4. Moving or liffing' c_ieviéeé. ‘ L | .

5. _Calibration élocks (Listed in the Program Plan) . A
6. - Test sgfface preparation (cleaning and finishing)

7. brawings of each examination area ‘ ‘ ~

~ 8  Radiation monitoring and shielding devices -

9. . Post-examination cleanup.. .._:

e .
- d o - v

1 - 7..CALIBRATION' REQUIREMENTS & = - S e T

7.1 CALIBRATION DATA PACKAGES "~ o S

e Calibration Data Packages shall be numbered 2818-1, 2818-2, 2818-3, etc,, and - = -
shall be signed by the examiner(s) upon completion, noting applicable NDE =~

. certification levels. A Calibration Data Package shall consist of a Calibration
.. Data Sheet(s), and an Indication Report Sheet as required. .. -

Co L -

7.2, REFERENCE SENSITIVITY LEVEL:<% .

7.2.1 The reference- sensitivity. level- shall be the distance-amplitude curve
" initially.obtained directly from the piping calibration block and shall be the:z . A
sensitivity level used for evaluating-and recording all-indications:" -

7.2.2 During actual weld scanning, the reference sensitivity level shall be
increased at least 2X {6dB) but no more than 10dB greater.

8. EXAMINATION SYSTEM CALIBRATION-- -

8.1 STRAIGHT BEAM CALIBRATION FOR BASE MATERI'AL

Straight beam calibration for all base material through which the angle beams -
will pass shall be performed at a’sensitivity 'level which gives an initial back = A
reflection signal amplitude from the component of at least 80% Full Screen:

Height (FSH). -

FORM = NES 205 2/80
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8.2 ANGLE BEAM CALIBRATION

8.2.1

8.2.2

8.2.3

Metal Path Calibration

See Procedure 80A2308 fot' the appropriate horlzontal linear range

calibration.

Angle Beam Calibration: 1-1/2 Vee Technique

One and one-half vee path calibration shall be the preferred method of
calibration for the- examinations described in this procedure and shall be
accomplished as follows: .

1. ~‘Obtain” maximized signal ‘responses from the_riotches’ and ark _ 7

the signal response posmons on the mstrument's CRT screen. -

2 Maxlmxze the sxgnal from the - notch producmg the hxghesL

resonse and set its amplitude to- 80% FSH.'"

* -3. . Without changmg sensitivity. settings, maximize successive -
notch indications and mark their peak amplitudes on the CRT
screen, and on the Calibration Data Sheet.

H L . PAGE 7 E 11
"g NUCLEAR ENERGY SERVICES, INC, . ¢ °
7

e . s
- s
»

=

4.  This is the reference sensitivity level. Record all sensitivity )

control settings on the appropriate Calibration Data sheet.

5. Upon completion of calibration; ensure that all data and instru--w--= ~---

ment settings are recorded on the Calibration Data Sheet. The
examiner(s) shall sign the ‘completed data sheet, noting appli-
cable NDE certification levels.

Angle Bearﬁ‘ Calibration: 1/2 Vee Technique

. One-half vee calibration shall be used if conditions prevent the use of

1-1/2 full vee and sha}l be accomplished as follows:

L. Select a search unit of such angle and size that the root of the
weld will be within the 1/2 vee path. : _.

2.  The shape and slope of the DAC curve is esteblished by
. obtaining maximized responses from the side drilled holes
within the 1/2 vee path.

3.  Set the highest amplitude signal at 80% FSH and mark its
amplitude and posmon on the CRT screen. Without changin
sensitivity, maximize the signal(s) from the remaining hole(s%
and mark the amplitude(s) at the appropriate position(s) on the
CRT. Note s:gnal response amplitudes, positions, and the
sensitivity settings on the Calibration Data Sheet.

FORM = NES 205 2/80
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W

S, ' nation range. (Front surface to back surface.)

1

adjust the instrument sensitivity to bring its peak to the DAC
line:(mark position on the CRT). ' .

6. This is the reference sensitivity level.” Record all sensitivity
._control settings on the appropriate Calibration Data Sheet.

ment settings are recorded on the Calibration Data Sheet. The

cable NDE certifiction levels.

8.3. .CALIBRATION CHECKS. .°. . o ‘ ) .

R

- “ I
- .

PR

9. EXAMINATION PROCEDURES
‘ ‘ '9.1 STRAIGHT BEAM EXAMINATION OF BASE MATERIAL

sensitivity level established in"paragraph 8.1. =

9.2 ADDITIONAIL STRAIGHT BEAM EXAMINATIQN
(When indications are detected). ... :

'9.2.1 In order to accurately plot indications, the ID and OD weld contour must be
established. The OD contour shall be recorded with the use of a contour
gauge. The ID contour is established by performing a thickness check of
the weld and adjacent base material to establish the location, depth, and
slope of any existing counterbore, P ' .

»

Angle beam recordings are transferred to this plot to determine the true
nature of all indications. '

9.3 ANGLE BEAM EXAMINATION
s .
9.3.1 The scan sensitivity shall be a minithum of 2X (6dB) greater, but no more
than 10dB greater, than the calibrated reference sensitivity level.

9.3.2 The search unit shall be swivelled (45° each way) as it is moved a.iong a
‘ rectilinear scan “pattern to ensure a minimum of 25% overlap of the

at odd angles.

-

4. Plot a DAC curve by connecting the locations (marked on the - -
CRT) with a continuous line extended to cover the full exami- -

5. Obtain a maximized sighal from the ID notch, (if available) and
7 :Upon compietion of calibration ensure that ‘all data and instru- -

- . *  examiner(s) shall sign the completed data-sheet,-noting appli-.

Calibration checks.are to be perfoEn{ed in accordance_with Procedure 80A2308.- -

' 9.2.2 The thickness and contour data is then plotted on a full scale wela profile.

22 2% I o

Straight beam. examination: of all:base material- shall be..performed at.the_ =

transducer width. This is required to detect cracks which may be oriented

FORM #NES 205 2/80
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‘ “ 9.323 The examiner shall pay particular attention to indications which originate‘
adjacent to the weld root and up to 0.5" out from the root. These typical '
locanons of IGSCC are of ID origin. '

9.3 Any such mdlcatlons which may be con51dered as counterbore must be KR
verified by 0°.thickness check. . .

- . 10. EVALUATION CRITERIA . o

10.1 RECORDING OF INDICATIONS )
"10.1.1 Indications from the weld crown and from other OD geometnc ongms may
be 1gnored T he hqund penetrant exammatxon will cover thxs area. - -

-

" followxngmanner~~~=- R S ) ’_~ . -

ation:...-... - E.

B. Metal path (read directly from the CRT) at the .-
. ‘ T maximum amplitude position, - ) '

- C. Distance from the weld centerline to the search unit . -
Ve T . - exit point:at the mammum-amphtude posmon. el
D. . Move- -the" search unit . forward (toward "the -~
.. " . indication).until the indication is-at half maximum -
. - : " amplitude:~.Record the metal path as in (B) and the -~ -
‘ : "W dimension as in (C).-

E. *~ Move the search unit away from the indication
(backward) causing the signal to peak again and then
drop to a half amplitude position. Record the metal
path as in (B) and the "W" dimension as in (.

" F. Now record the distance from weld datam zero (L‘ ’

G. Move the search unit sideways toward datum zero.

: During this movement the signal shall be maintained .
by a slight swivel motion of the search unit. When™ ' *
the signal is lost, record this location from datum
zero as "L1".

H. Move sideways in the opposite direction in the same

‘ ‘ . manner to establish the total length of the
indication. Record this end point (signal loss) as
"LGo "

10 1 .2 All other, 1nd1cat10ns regardless of_amphtude shall be. recorded in ‘the' -“‘e

e

"1.  Use the Indxcatnon Report Sheet to record the fo!lowmg mform- ‘ .

max.). . e

A. Maximum % of DAC.- - S : , -

FORM # NES 205 2/80
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‘ ¢ ' 2, Observe signal shape, behavior, and search unit distance from
) the weld centerline. This will yield information as to the
nature of the indication. Make notes of your observations

, during the recording process. ’ L

10.2 PLOTTING OF INDICATIONS
All recorded indications shall be plotted full scale in the following manner:
; 1. Trace the OD contour from the contour gauge.
20 . Plot the thicknesses. - ‘
. 3. Connect the thnckness pomts to reconstruct the ID contour.

- ‘ 47 Plot the "W max“ "W 1", and “Wz" dlmenswns on the applxcable side
‘ of the weld, . . : i

J. At the "W rpax" position use a protractor to lay oijt the actual metal
path to the indication origin by measuring along the metal path. -

"6,  For the forward measurements (W,) use an angle which is 3 degrees
less than the "W max" angle, thxg allows a reasonable amount for -
beam spread. Plot the metal path to termination.

‘ » 7. For the backward measurements (W) use an angle which is 3 degrees
) greater than the "W max" angle. Pl 2t the metal path to termmatmn.
'!‘ 8.  Connect the 3 metal path termination poxnts to reconstruct the shape =
’ of the reflector.

sew

10.3 EVALUATION OF INDICATIONS

10.3.1 Indications where plots confirm that they are caused by geometry shall be
marked as such.

10.3.2 Indications where plots confirm that they are cracks shall be reported to
the examination supervisor who will notify the Plant Owner within 24
hours.

10.3.3 Indications where plots yield inconclusive information shall be reported to
the examination supervisor for disposition.. ’
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) T : Occasional IGSCC
IGSCC ———f X : Located near fusion line,

_ : . AT 1= TN
. . -——34 ~=— 50"

B Pipes £ 14"-Diameter
PREDOMINATE LOCATIONS.OF INTER GRANULAR STRESS CORROSION CRACKING IN .STAINLESS STEEL
PIPING AS A FUNCTION OF PIPE SIZE. .
’ FIGURE 1
ix 'e A
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