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Document to Be Changed:
Title: Procedure for Ultrasonic Examination of

Number: ~UT-
RPV Closure Studs GE-UT-307

Reason Change & fequested. To Meet NPPD Requirements

Propesed Change:
#1 Delete Paragraphs 5.3.1, 5.3.2, 5.3.3, and 5.3.4. Replace with new 5.3.1, 5.3.2,
5.3.3, 5.3.4, to read as follows:

5.3.1  Sweep Rauge Calibratiom. Using a suitable Calibration Block, adjust
the instrument sweep to display a minimum of 50" of Metal Path.

$.3.2 System Calibration and comstruction of DAC's shall be performed using
§ P o a 2 (two) Zoune techmnique on a full length Stud Calibrationm Block.
ol SiEgaset s %'7one 1 (ome) shall cover the metal path range from 0" - 24:7/16"
w s .- <minimum, as measured from the nut end of the block. Zome 2 (two) shall
: ~cover the metal path ramnge from 24 7/16" - 48 7/8" minimum.

oy, 2

5.3.3 The Zone 1 (ome) DAC shall be obtained using a 5.0 MHZ Nominal
0 il s - 'Frequency Transducer from the nut end of the block. Obtain signals
s 4tmur~h-w»¢w¢nmfron.slots A and.D. 1n-the Calibration Block. ,Sgt the higher, amplitude
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5.3.3 (cont'd)
response to 80% FSH. Mark the signal's position and amplitude on !
the CRT. Without changing gain, obtain a respomse from the

5.3.4

#2 Delete 5

#3 Change 6.

Change 6.

v iy .&.4'5.2

Change 6.

= sl I e IR A AR e I RN W T A I - \o A5, e i "W-ﬁt’-"’.ﬂ» e~
{ bt .

.3.4.1, 5.3.4.2, 5.3.4.3, 5.3.4.4, 5.3.4.5, 5.3.4.6.

a frequency vitbin the range of 5. 0 MHZ - 10 0 HHZ.

remaining slot. Mark the position and amplitude on the CRT.

Conmect these points and extrapolate them to cover the examination
range. This is primary reference level for Zome 1. Mark a second
curve 20% of primary reference level om the CRT. Record instrument

settings and DAC's on the Calibration Data Sheet. q

The Zome 2 DAC shall be obtained using a 10.0 MHZ nominal

frequency transducer from the flange end of the block. Obtain
signals from slots A and D in the calibration block. Set the
higher amplitude response to 80% FSH. Mark the signal's position
and amplitude on the CRT. Without changing gain, obtain a response
from the remaining slot. Mark the position and amplitude on the
CRT. Connect these points and extrapolate them to cover the
examination range. This is primary reference level for Zome 2.
Mark a second curve 20% of primary reference level on the CRT.
Record instrument settings and DAC's on the Calibration Data Sheet.

5 o el

1.1 to read 2s follows:

For Zone 1, the examination should be performed with search umits
with a.frequency.within the range of 2.25 MHZ - 5.0 MHZ.  For Zome _
2, the examination should be performed using search units with

A L R L

1.2 to read as follows:

o # P TEW 4{.\‘1 .,.r i g . i
Scan at a guin setting of twice (ZX) prinnty teference Tevel.
Record at primary reference level.
1.4 to read as follows: e - i skt
The examinations shall be performed in Zomes that cortespond to
to those established during calibration. S
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| @ - Field Revision Request

Project Cooper Nuclear Station
Project No. TA161 fRn wo. NPPD-91-16 Dse 9-16-91
Document 10 Be Changed:
Procedure for Ultrasonic Examinations of Number: -UT~
file: RPV Closure Studs b Ty e, §

Reason Change s Regquested

To meet customer requirements.

Proposed Change:
Change the last sentence in paragraph 4.5.2 to read: Total residual sulfur and
halogen content shall not exceed the following:

* Fluorine - 300 PPM
* Chlorine - 500 PPM
Sulfur - 700 PPM

* Halogen

Change sentence in paragraph 5.5.1 to read: !lanthcgmbgmyfmtbonotdl
until the amplitude of the signal is 50% (-6dB) from the maximum. P 30 TP

Add new Ultrasonic Calibration Data Sheet, Exhibit I.

Add new Ultrasonic Examination Data Sheet, Exhibit II. g ‘.s.m.f,-;-.

Approved By . Approved By
Froject Manager _ Dote £762¢ . 0OC Supenisor
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GE Nuclear Energy TION OF RPV CLOSURE STUDS

1.0 SCOPE

1.1 The scope of this Procedure encompasses the manual, contact,
pulse echo, ultrasonic examination of the ASME Section XI,
Category B-G-1, reactor pressure vessel closure studs.

1.2 This Procedure contains techniques for examination using a
straight beam from one or both ends of the stud, using angle
beans from the extensiometer hole, and using surface whves
in the extensiometer hole. These techniques may be used
singly or in combination as required by the Owner’s program.

1.3 This Procedure is applicable to materials up to 70 inches in
length.

1.4 This Procedure is applicable to RPV closure studs when the
exanination is performed with the stud left in place or
removed.

1.5 This Procedure contains variances from ASME Section XI
requirements, qualified in accordance with Paragraph
IVA-2240.

1.6 This Procedure does not delineate the acceptance and/or
rejection of indications disclosed during testing. Final
evaluations will be the Owner’'s responsibilicy.

2.0  REFERENCES

2.1 The following documents form a part of this Procedure to the
extent specified her:in.

_ 2.1.1 Codes and Standards
2.1.1.1 Anmericen Society of Mechanical Engineers,
(ASME), Boiler and Pressure Vessel Code,
Sections V and XI, 1980 Edition including
Addenda through Winter 1981.

2.1.2 General Electric Documents
2.1.2.1 FQP-03, or equivalent, Qualification and

Certification of Nondestructive
Examination Personnel.
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&t

3.0

2.1.2.2 CE-ADM-1001, Procedure for Performing
Linearity Checks on Ultrasonic Instruments

2.1.3 Vessel Fabrication Documents

2.1.4.1 Detailed {identification and marking plan
peeting the requirements of ASME Code
Section XI.

PERSONNEL

3.1 All personnel performing the ultrasonic examinations in
accordance with this Procedure shall be qualified and
certified to at least level I. Level I individuals shall -
work under the direct supervision of a certified Level IJ or
Level III individual. A Level I individual shall not
independently evaluate or accept the results of this
examination.

3.2 Personnel performing examination in accordance with this
Procedure shall receive instruction in its use prior to the
exanination. This indoctrination shall be documented.

EQUIPMENT "

4.1 The basic equipment shall be pulse echo design and shall be
equipped with a calibrated gain or attenuation control,
graduated in units no larger than 2 dB.

4.2 Transducers

4.2.1 Straight bean examination from the end(s) of the
stud shall be performed using a ceramic type
longitudinal wave search unit having a nominal
frequency in the range of 2.25 through 10.0 MHz.
The search unit should be from 1/2 through 3/4 inch
diameter. The search unit shall be capable of
detecting the qualification notches in the
calibration blocks. Detection of the ASME
qualification notches in both the near and far
positions shall be documented on the Calibration
Data Sheet.
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4.3

4.2.2 Angle bean examinations from the extensiometer hole
shall be performed using a specially designed stud
exanmination probe(s). The probe(s) shall contain,
as & minimum, forward and aft pointing search units
vith a nominal frequency of 2.25 MHz. The search
unit’s active element size shall not exceed 3/8*
diameter. The :Lnarx inspection angle should be in
the range of 40" - 60 . Probes containing more than
one beaming angle may be used. More than one probe
may be required to accommodate the desired beaming
angles and the required scanning directions.

4.2.3 Surface wave exaninations in the extensiometer hole
shall be performed using a search unit designed to
produce surface wsves at a2 nominal frequency of 5.0
HHz. The search unit's active element size shall
not exceed 3/8" diameter. The search units may be
incorporated in a specially designed surface wave
stud exanination probe or placed in a probe designed
for angle beam examinations.

4.2.4 Victh the approval of the responsible Level III,
transducers of different size, shape and frequency
may be used for examination, investigation of defect
size, location and orientation. The use of other
transducers shall be documented.

Ultrasonic examinations should be performed using coaxial
cables 4 to 12 feet in length, longer cables may be used
when necessary to facilitate access. The cable used shall
be documented on the Calibration Data Sheet. Documentation

shall include the cable type, length, and number of
connectors.

Calibration blocks shall be supplied or approved by the
Owner. Figures 1, 2 snd 3 show the CE recommended
calibration block configurations. ’

Couplant

4.5.1 USP grade glycerine, deionized water, or Ultragel 11
should be used for calibration and examinations.

When required to maintain coupling, the couplant may
be thinned with a suitable reducing agent.
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5.0

5.1

4.5.2

4.5.3

General

$5.1.1

5.1.2

5.1.3

All couplants other than deionized water shall be
certified for total sulfur and halogen content in
accordance with ASTM D-129-64 and D-B0B-63. The
total residual halogens and sulfur shall not exceed
250 PPM. Deionized water, when used, shall be

supplied by the Owner. FRR NPPL-91-iL

Other couplants which meet the above specification
may be used with Owner approval.

Requirements for Calibration

The surface temperature of the calibration block(s)
shall be within + 25 degree F of the component
surface temperature. The identification of the
temperature measuring device shall be entered on
both the Calibration and Examination Data Sheets.

Complete system calibration shall be made for the
applicable examination(s) prior to examination. A
calibration check shall be made when the examination
is complete, each four hour interval, and when any
change is made in personnel or system combination.
System calibration and calibration checks shall be
performed using the basic calibration block. -

5.1.2.1 1f, during the system calibration check,
any point on the DAC line has changed in
amplitude by 20X (2dB) or changed on the
sweep line by more than 5X of the sweep
division reading, since the last systen
calibration or calibration check, a new
calibration shall be made and recorded.
All data sheets since the last valid
calibration or calibration check shall be
marked void and the affected studs shall
be re-examined,

In addition to the requirements of Paragraph 5.1.2,
systen calibration shall be checked and DAC curve
verified after any change in power supply (e.g.,
from AC to battery or vice versa).

NUMBER: GE-UT-307 REV. 0 PAGE &4 OF 19
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9.2

5.3

5.1.4

5.1.5

5.1.6

5.1.7

For initial ASHE XI examination, the reject and
damping controls of the instrument shall be set at
either minimum or off position. Other settings may
be used when approved by a Level 1II. Such approval
shall be documented by the Level 11l by signature or
initial and date on the Calibration Data Sheet. If
reject or damping are used, instrument calibration
shall be verified. Verificetion shall be documented
on the Calibration Data Sheet.

Calibration for the examination shall include the
complete Ultrasonic Test System(s). Alternate
cables and search units singly and in combination
that have been included in & prior system
calibration may be later substituted in the system;
such substitution shall not necessitate a
calibration check. When any other part of the
ultrasonic test system is changed, a calibration
check shall be made.

Calibration for examination shall be performed on
the calibration block(s) applicable to the stud that
is being examined.

The UT instrument frequency setting should be set as
close to the transducer frequency as possible.

Instrument Calibration

5.2.1

Instrument calibration shall be performed daily. in
accordance with Reference 2.1.2.2.

Calibration for Straight Beam Examination of Full Length
c¥osu:o Studs (in place or when removed).

5.3.1

Sweep Range Calibration. Using the L/8 through L
calibration blocks, adjust the instrument swveep
range to display the zone(s) of the stud that are
being examined.

FRR . wmro-3. 35"
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35.3.2

5.3.3

5.3.4

System calibration and construction of the DAC,

shall be performed using a zoned technique.
Exanination zones shall be established by
calibrating on the blocks that span the zone of the

stud that is to be examined. It is expected that

the zones will be: L/8 to L/4, L/4 to L/2, L/2 to ok po000-35
3L/4, and 3L/4 to L; however, zones may be combined ~

if material attenuation permits.

The initial distance amplitude correction (DAC)
curve shall be established by obtaining a peaked
signal from the Flat Bottomed Hole (FBH) in the L/8
Crlibration Block (see 7.1.2.1 for search unit
recommendations). Using the variable gain control,
adjust this signal amplitude to 80X FSH. Mark the
sveep position and amplitude of this signal on the
screen. Without changing the gain control, cbtain a
peaked signal from the FBH in the L/4 Calibration
Block. Mark the sweep position and amplitude of
this signal on the screen. Join the marks obtained
above with a straight line point-to-point. This is
the primary reference level for the zone extending
from the scanning surface to L/4. Mark a second
curve 20X of the primary DAC on the screen and
record the data on the Calibration Data Sheet.

el -omp .35
Extension of the initial DAC to cover the other
zones shall be performed (as necessary) as follows:

m,”"!

5.3.4.1 Determine the additional gain needed to
increase the L/4 signal to 80X FSH and add
this gain to the system. Mark the 802
anplitude on the screen and record the new

gain setting on the Calibration Data
Sheet. , ARE - AT

5.3.4.2 Obtain a peaked signal from the FBH in the
L/2 calibration block. Mark the sweep IJ
position and amplitude of this signal on
the screen. e b i
5.3.4.3 Comnect the L/4 80X FSH point and the L/2
peak amplitude with a straight line
point-to-point. This line is the primary
reference level for the zone extending

from L/4 to L/2. P o
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5.3.4.4 Mark a second curve 20X of this reference
level on the screen and record the data on

the Calibration Data Sheet. a0

5.3.4.5 PRepeat steps 1-4 for the additional ranges
of L/2 te 3L/4 and 3L/4 to L. Vhen DAC's
for these zones have been established, add
an additional 12dB gsin. This is the
primary reference level for zones L/2
through L. The ASME code flaws in the
near and far positions shall then be
detected., The notches shall be detected
at reference level with the equipment set
up for the range where the flav lies. The
anplitudes from the notches shall be
marked on the Calibration Data Sheet. The
near position flaws are to be detected by
scanning from the threaded end (nut end)
of the calibration block containing the
notch. The far position flaws are to be
detected by scanning from the nut end of
the full length (L) calibration block.

5.3.4.6 Conmbination of examination zones, if
possible, shall be performed. Three
points shall be established, i1i.e., L/8 to
L/2 requires DAC points from the L/8, the
L/4, and the 1L/2 Calibration Blocks. The
DAC established in this case would be
valid for the examination zome extending
from the scanning surface to L/2.

5.4 Calibration for angle bean examinations performed from the
extensiometer hole (in place or when removed).

-

5.4.1

Sweep Range Calibration. Insert the desired stud
exanination probe (see Figure 4) into the
extensiometer hole and detect the signal from the
calibrated notch in the stud threads. Adjust the
instrunent’s sweep controls to display the distance
from the OD surface of the bore hole to the motch in
metal path. The sweep range is considered to be
calibrated vhen the metal path displayed on the
instrument is within & 5% of the calibrated value.
Record the instrument settings on the Calibration
Data Sheet.

X

FRE . A 38
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3.5

5.4.2

5.4.3

5.4.4

System Calibration. System calibration for this
technigue consists of establishing reference
sensitivity only. Insert the desired stud
examination probe into the extensiometer hole and
detect the signal from the calibration notch.
Maximize the signal and set the amplitude to B0I +
5% FSH. This represents primary reference
sensitivity. Other notches, e.g., .5 a/e. .05 a/e,
etc. may be present for assistance in spring
indications. If present data should be recorded
from these notches for future use. Record the
instrunent settings on the Calibration Data Sheet.

More than one exsmination probe may be required to
complete examination of a stud. Vhen a single
channel instrument is used, it is intended that all
necessary calibrations be performed for each probe,
e.g., fore and aft facing search units, fore or aft
facing multi-angle search units, etc. Sensitivity
differences between search units on the same stud
exanination probe shall be recorded on the
Calibration Data Sheet. Appropriate adjustments,
based on this data, shall be made to primary
reference sensitivity during indication recording.

Vhen primary reference sensitivity has been
established, drav a horizontal line on the CRT
screen representing the amplitude. A secondary
line, representing 20X of the primary amplitude,
shall also be drawn on the CRT screen. Both lines
shall also be drawn on the Calibration Data Sheet.

Calibration for Surfsce Wave Examination in the Extensio-
neter Hole .

$5.5.1

Sweep Range Calibration. Insert the surface wave
stud examination probe (see Figure 4) into the
extensiometer hole and detect the ID surfdce notch
on the stud, Move the probe toward and avay from
the notch and observe the signal‘s amplitude.
Deternine the point where the amplitude peaks and
the distance of the search unit from the notch at
peak amplitude. The distance from the motch will
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6.0

5.5.2

EXAMIRATION

usually be short. Adjust the sveep controls to
display the determined distance from the notch in

inches. Move the prove away from the notch until Fre med -S4

the amplitude of the signal is 501 (-6dB} from the
waximuz. Determine the distance. Adjust the sweep
controls, if necessary, to display the minimum and
maximum distances from the notch within 4+ 5% of the
measured values. Mark the minimum ané maxioum
points on the CRT screen and on the Calibration Data
Sheet.

Rough or parkerized surfaces can preclude a surface
wave having a working distance. 1If little or no
probe movement is possible without losing the notch
signal, determine the search unit distance from the
notch and adjust the sweep controls to display the
distance within # 5X of the measured distance. Mark
the point on the CRT screen and the Calibration Data
Sheet. Note on the Calibration Data Sheet that no
probe movement was possible. In this case, no DAC
(see 5.5.2) is necessary.

System Calibration. System calibration for this
technique consists of establishing primary reference
sensitivity and a DAC (see 5.5.1). Move the probe
to the minimum distance from the notch and detect
the signal from the notch. Set this amplitude to
80X & 5X FSH. Mark the amplitude on the CRT screen.
Move the probe to the maximum distance from the
notch and mark the signal amplitude on the screen.
Connect the points with a straight line. This
establishes the primary reference sensitivity and
DAC for the working distance determined for the
search unit. Construct a secondary DAC equal to 202
of primary. Record the instrument settings and CRT
markings on the Calibration Data Sheet.

If no working distance can be established for the
search unit, no DAC is required. In this case, set
the motch response to B0X #+ 5% FSH and mark the
position and amplitude on the CRT screen. Mark a
secondary point equal to 20X of primary. Record the
instrument settings and CRT markings on the
Calibration Data Sheet.

6.1 Straight Beam Examination of Full Length Closure Studs (in
place or wvhen removed)
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6.1.1

6.1.2

6.1.3

6€.1.4

6.1.5

For zones L/8 through L/2, examination should be
performed with search units in the range of 2.25
through 5.0 MHZ. For zomes L/2 through L,
exanination should be performed with search units in
the range of 5.0 through 10.0 MHZ, to minimize beanm
spreading at the longer distances.

For zones L/8 through L/2, scan at a gain setting of
twice (2X) the primary ceference level. kecord with
the gain control set at the reference level (1X).
For zonmes L/2 through L the scanning and recording
levels shall be those established in Paragraph
3.3.4.5.

k. w035

/.’.d“ 35

The studs shall be examined from one end. The &," -t A

complete end surface shall be scamnned. The scan
path of the search unit shall overlap adjacent scans
by & minimum of 10X of the transducer active
element. The scanning speed shall not exceed 6
inches per second.

The exsmination shall be performed in zones that
correspond to» the zones established during
calibration. The instrument gain shall be set at 2X
primary reference level and the zone from the
scanning surface to L/4 examined. The instrument
gain shall then be set at the gain established for
the next examination zone, i.e., L/4 to L/2 and that
zore shall be examined. This progressive
exazination shall be continued until the full length
of the stud (all zones) has been examined.

When the calibration zones display less than full
stud length, occasionally verify sezarch unit
operation by obtaining a reflection from the radial
dinension of the stud.

6.2 Angle Bean Examination from the Extensiometer Hole

6.2.1

Select the desired stud examination probe and insert
it inso the extensiometer hole. Rotate the probe to
the 07 axis of the stud.

|

FRL - O35

Ls /""‘4&
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6.2.2 Move the probe to the end of the stud opposite the
end of the scan was started at, observing the CRT
for indications. Scan speed shall not exceed 3" per
second.

6.2.3 At the end of each scan, index the probe te the next
scan location. Maintain a 502 overlap of the search
unit active element. Scan the length of the stud to
the linits imposed by the probe design. Repeat
until the entire stud has been examined.

6.2.4 For single channel instruments, repeat 6.2.1 through
6.2.3 for each search unit in the probe. 1If a
pultiplexed instrument with automated data recording
is used, it will not be necessary to scan the stud
more than once.

6.3 Surface Wave Examination in the Extensiometer Hole

6.3.1 Select the desired stud examination probe and insert
it 1n§o the extensiometer holez. Rotate the probe to
the 0" axis of the stud.

6.3.2 Move the probe to the end of the stud opposite the
end of the scan was started at, observing the CRT
for indications. Scan speed shall not exceed 3" per
second.

6.3.3 At the end of each scan, index the probe to the next
scan location. Maintain a 50% overlap of the search
unit active element. Scan the length of the stud to
the limits imposed by the probe design. Repeat

- ’ until the entire stud has been examined.

6.3.4 For single channel instruments, repeat 6.3.1 through
6.3.3 for each search unit in the probe. If a
multiplexed instrument with sutomated data recording
is used, it will not be necessary to scan the stud
more than once.

7.0  RECORDING

7.1 Record all indications which exceed 20X DAC at 1X
sensitivity on the Examination Data Sheet. Indications
caused by stud geometry shall only be recorded once per
stud.
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8.0

7.2 For straight and angle beam examinstions, record maximunm
amplitude in percent DAC, transducer movement between 20X
DAC points and metal path at the maximus amplitude. Include
a sketch showing the stud nunber and the location of any
indications data recorded.

7.3 For surface wave examinations, record maximum amplitude and
the surface distance shown on the CRT. Include a sketch
showing the stud number and the location of any indications
recorded.

EVALUATION

8.1 Data Review: All data shall be reviewed by an individual
certified to Level III to determine if further examination
or evaluation is required.

8.2 Evaluation of Indications: All indications shall be
evaluated in accordance with the ultrasonic acceptance
criveria specified in Paragraph IWVE 3515 of ASME Section XI.

8.3 Recordable indications that are determined mot to be
geometric reflectors will be reported to the Owner after
preliminary evaluation.

8.4 Final evaluation will be the Owner's responsibilirty.
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9.0 ECO

9.1 Data rheets are typical; the format may change provided the
pinipun information shown in 9.2 and 9.3 is maintained.

9.2 Calibration Data Sheet

a) Calibration sheet identification, date and time period
of calibration )

b) Name(s) and ASNT level(s) of examination personnel

c) Examination procedure mumber and revision

d) Basic calibration block identification

e) Ultrasonic instrument identification and serial number

f) Bean angle, couplant, and mode of wave propagation in
the material

£) Search unit identification - frequency, size,
manufacturer, and serial number

h) Reviewer's signature, ASKT Level and date

i) Search unit ccble type, length, and number of
connectors

b D) Times of initial calibration and subsequent and final
calibration checks

k) Calibration reflector(s) and the instrument settings,
anplitudes, and swveep positions used to establish
primary reference sensitivicy

1) Thermometer serial number and calibration block
temperatures

9.3 Examination Data Sheet

a) Data sheet identity, examination date and time period
of exanination

b) Name(s) and ASNT level(s) of examination personnel

= ¢) Examination procedure and revision

d) .Applicable calibration sheet identity

e) Weld identification

f) Record of indications or of volume free from
indications

B) Exanination surface, volume scanned, scan
identification and scan limitations 4f any

h) Reviewer’'s signature, ASNT Level and date

i) Search unit position and locstions of recorded
indications

N Thermometer serial number and examination surface
temperature
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CALIBRATION BLOCK SET
FOR STRAIGHT BEAM EXAMINATION
FROM THE END DF THE STUD
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CALIBRATIDN BLOCK
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FIXTURE FOR EXAMINATIDNS
PERFDRMED FROM THE EXTENSIDMETER HOLE
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