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1.0 SCOPE

-s 1.1 This procedure specifies the minimum requirements for ultrasonicIj examination of recirculation pump (RCP) studs.

1.2 Configuration and nominal dimensions of the carbon steel pump studs areshown in Figure 1.

2.0 REFERENCES

2.1
ASME Boiler and Pressure Vessel Code, Section XI, 1980 Edition throughWinter 1981 Addenda.

2.2 American Society for Nondestructive Testing, Recommended PracticeSNT-TC-1A, 1980 Edition.

2.3 Code Case N307.

2.4 Bechtel Construction Procedure CP-W-4, Preservice Inspection of NuclearPiping Systems.

3.0 GENERAL REQUIREMENTS

3.1 Personnel
.

3.1.1
Bechtel NDE Personnel shall be certified and certification records

maintained in accordance with Bechtel's NDE Certification Standards, NEPQ-1 and
NEPQ-2.p

'> 3.1.2'

Subcontractor NDE Personnel shall be certified in accordance with their
NDE Personnel Certification Procedure, which shall meet the requirements of the
American Society of Nondestructive Testing's Recommended Practice No. SNT-TC-1A,
1980 Edition, as well as ASME Boiler and Pressure Vessel Code, Section XI,1980
Edition through Winter 1981 Addenda.

3.1.3 Complete c.ertification records for the NDE Subcontractor's NDE personnel
plus the Level III that certified the individual, sha31 be submitted to the
designated Bechtel individual prior to performing final acceptance examination.
Complete certification records for each individual shall be maintained on file at
the jobsite.

3.2 Equipment

3.2.1 A pulse-echo ultrasonic instrument with an A-scan presentation shall be
used. The instrument shall be equipped with a stepped gain control calibrated in
units of 2 dB of less. The instrument shall be capable of generating and
receiving frequencies of 1.00 to 10.00 MHz. Manufacturer's recommended
maintenance checks of ultrasonic instruments shall be performed annually.
3.2.2 Search units may contain either single or dual transducer elements,

mE
i 8 AA 3.2.2.1 Transducers shall have a nominal frequency of 2.25 MHz for all 0-degree,A straight beam examinations.
IEI
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3.2.2.2 Anglo ee n examination from the RCP stud bore shall be between 6 MHz and.

7.5 MHz.

) 3.2.3 Liquid Couplants
'j

_

3.2.3.1 The ultrasonic liquid couplant to be used for 0* examinations using this
procedure shr.11 be any commercially available couplant. The same couplant shall
be used for calibration and examination.

_3.2.3.2 The ultrasonic liquid couplant to be used for examinations from the hore
of the stud shall be demineralized water enhanced with rust inhibitor. The _amecouplant shall be used for calibration and examination.

A _3.2.4 The following test equipment shall be used as a minimum.

Pulse echo ultrasonic instrument.a.

b. Search units,1/2 inch diameter, 2.25 MHz 0-degree,

Special search units for OD examination from the bore 0.5 inch xc.
0.25 inch, 6.0 to 7.5 MHz, nominal 75', de-focused.

d. Forward shooting recirculation stud bore search unit fixture,

AFT shooting recirculation stud bore search unit fixture.e.
*

f. Couplant

g. Thermometer(g)
'' 4.0 CALIBRATION REQUIREMENTS

4.1 Instrument Calibration

4.1.1 Instrument calibration for screen height and amplitude control
linearities shall be verified prior to the start of each day's examinations.
4.1.2 Screen Height Linearity

4.1.2.1 The ultrasonic instrument shall provide screen height linearity within
5 percent of full range for at least 80 percent of the full screen height (FSH)
(baseline to maximum calibrated screen points).

4.1.2.2 To verify the capability of the ultrasonic instrument to meet the
linearity requirements, position a search unit as shown in Figure 1 so that
echoes can be observed from any two reflectors in a calibration block.

mE
8k

?:
9
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FIGURE I. Linearity
4.1.1. 3 Adjust the search unit position to give a 2:1 ratio of amplitudes
between the two echoes, with the larger set at 80 percent of full screen height.Without moving the search unit, adjust only the calibrated gain control to
successively set the larger echo from 100 percent to 20 percent of FSH, in
10-percent increments (or 2 dB steps if a fine control is not available), and
read the amplitude of the smaller echo at each setting. 'Ihe reading shall be
50 percent of the larger amplitude, within 5 percent of FSH. The settings and
readings shall be estimated to the nearest 1 percent of full screen.

.

4.1.3 Amplitude Control Linearity

4.1.3.1 The ultrasonic instrument shall utilize an amplitude control, accurate
over its useful range to + 20 percent of the nominal amplitude ratio, to allowo

d measurement of indications beyond the linear range of the vertical display on thescreen.

4.1.3.2 To verify the accuracy of the amplitude control in the ultrasonic
instrument, as required in paragraph 4.1.3.1, position a search unit so that an
echo from one reflector in a calibration block is peaked on the screen. With the
increases and decreases in gain (dB) shown in Table I, the echo amplitude shall
fall within the specified limits.

TABLE I
SPECIFIED LIMITS FOR ECHO AMPLITUDE

Indication Set Indication Limits,
at Percent dB Control Percent of

of Full Screen Change (1) Full Screen
80 percent - 6 dB 32 to 48 percent
80 percent - 12 dB 16 to 24 percent
40 percent + 6 dB 64 to 96 percent
20 percent + 12 dB 64 to 96 percent

NOTE: (1) Minus denotes decrease in amplitude;
plus denotes increase.

m eo
8% Convenient reflectors from any calibration block mayJ be used with angle or straight beam search units.

The settings and readings shall be estimated to the
g nearest 1 percent of full screen.

E ac

,
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4.1.4 Scrnn height and amplitude control linearity verification shall be,

documented in the appropriate blocks on the Ultrasonic Calibration Report,MQS-013.
,

)
_ 4.1.5

Instruments that do not meet the requirements of paragraphs 4.1.2 or4.1.3 shall not be used.

4.2 Calibration Data Sheets

4.2.1 Calibration Data Sheets may be numbered sequentially, and shall be
signed by the examiner (s) upon completion, noting applicable SNT *C-1A levels.
4.2.2 Calibration Blocks

4.2.2.1
Calibration block No. LIM-3.00"-STUD-CS shall be used for basic

instrument calibration and for establishing reference sensitivity levels for
examination of the recirculation pump studs.

4.3 Search Unit Calibration

4.3.1 Prior to performing system calibration (4.4), the search unit beamexit point shall be determined. In addition, the beam angle shall be determined
and documented in the "measured angle" block on the Ultrasonic CalibrationReport, MQS-013. This shall be verified using the calibration block specifiedin paragraph 4.2.2.1.

*

4.4 System Calibration

4.4.1
6c1

General Requirements
''

4.4.1.1 A complete ultrasonic examination sy' tem calibration establishing the
DAC curve shall be performed and the data documented appropriately on the
Ultrasonic Calibration Report, MQS-013 each day prior to the examination.
4.4.1.2 Calibration shall include the complete ultrasonic examination system.
Any change in search units, shoes, couplants, cables, 11trasonic instruments,
recording devices, or any othei parts of the examination system shall be cause
of a calibration check. Intermediate calibration checks may be performed in the
same manner as the initial calibration.
4.4.1.3 The temperature of the calibration block surface shall be within 25'F
of the temperature of the examination surfaces. These temperatures and the
serial number of the temperature measuring device shall be documented in the
appropriate blocks on the Ultrasonic Calibration Report, MQS-013.

4.4.2 System Calibration Check

A 4.4.2.1 A system calibration check, which is the verification of the
instrument sensitivity and sweep range calibration, shall be performed and
documented on the Ultrasonic Calibration Report, MQS-013.,

m eo
SM 1) at the start and finish of each examination,E 2)
F: with any change in the examinrtion equipment (instruments,

recording instruments, search units, shoes, couplants, or cables),A
_
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3) with cny change in examination personnel,,

4) at least every four hours during system use,
5) at any time when, in the opinion of the operator, there is doubt

r as to the validity of the calibration.

4.4.2.2 If any point on the DAC curve has decreased more than 20 percent of
2 dB of its amplitude, all data sheets since the last calibration check shall be
marked void. A new calibration shall be made and recorded, and the voided
examination areas shall be reexamined.

4.4.2.3 If any point on the DAC curve has increased more than 20 percent or
2 dB of its amplitude, recorded indications taken since the last valid
calibration or calibration check may be reexamined with the correct calibration
and their values changed on the data sheets.

4.4.2.4 If any point on the DAC curve has moved on the sweep line more than
10 percent of the sweep division reading, correct the sweep range calibration
and note the correction in the examination record. Tf recordable reflectors are
noted on the data sheets, those data sheets shall be voided, a new calibration
shall be recorded, and the examination areas shall be reexamined.

4.4.2.5 Pulse shape (dampening), noise suppression (reject), and filter
controls shall be at the same position during examination, calibration
(verification), and system linearity checks. Adjusting er danging these
controls while the instrument is calibrated for an examination is prohibited. *
The minimum or "off" position is the recommended position for these controls.

4.4.3 Stud Calibration

A 4.4.3.1 Basic Straight Beam Calibration for Studs. Reference Figures 1 and 2.

1) Adjust the instrument sweep controls to provide a screen width
representing 25 inches of sound path. Peak the reflection from
the flat bottom hole (FBH) from the plugged surface side. This
will occur at approximately 1.2 horizontal screen positions. Peak
the reflection from the FBH from the opposite side of the stud.
This will occur at approximately the eighth horizontal screen
position. ,

2) Adjust the a plitude from the reflection of the FBH from the
plugged side to 80 percent full screen height (FSH).

3) Maximize the amplitude f rom the FBH through the length of the stud
and mark its amplitude and horizontal screen position.

4) Plot a distance amplitude correction (DAC) line by connecting the
peak amplitude locations from the flat bottomed holes (marked on
the CRT) with a continuous line extended to cover the full
examination range.

mE 5) This it the reference sensitivity. Record all data and instrument
8h settings on the Calibration Reporc, MQS-013.

&:
C_
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NOTEt If the reflection from the FBH through the length of the stud

,

cannot be resolved, consult with the Leed PSI Technician for
q disposition and document any changes made to the technique,
0 A 4.4.3.2

Angle Beam Calibration from the Stud Bore (using the aft shooting
recirculation stud bore search unit fixture). Reference Figures 3, 4a and 4b.

1) Using the aft shooting recirculation stud bore search unit
assembly, maximize the reflection presentation from the N-1 notch,
and adjust its sweep position to CRT position 5.

2) Set the amplitude from the reflection of the N-1 notch to80 percent FSH.

3) Position the search unit assembly to maximize the reflection
amplitudes f rom the N-2 and N-3 notches and J.ecord their
amplitudes and inder locations.

4) This is the reference sensitivity. Record all data and instrument
settings on the Calibration Report, MQS-013.

NOTE: No DAC required due to constant metal path,

g 4.4.3.3
Angle Beam Calibration f rom the Stud Bore (using the forward shooting

recirculation stud bore search unit fixture). Reference Figures 3, 4a and 4b. ,
1)

Maximize the reflection presentation from the N-5 notch and adjustits sweep position to CRT position 5.

(") 2) Set the amplitude from the reflection of the N-5 notch to
80 percent FSH.

3) Position the search unit assembly to maximize the reflection from
the N-4 notch and record its amplitude and index locations.

4) This is the primary reference level. Record all data and
instrument settings on the Calibration Report, MQS-013.

NOTE: No DAC required dua to constant metal path.

A 4.4.4 Straight and Angle Beam Calibration Check

1) Straight beam calibration checks shall verify the calibration of
paragraph 4.4.3.1.

2) Angle beam calibration checks shall be conducted as follows:

a) A system calibration check shall verify the notch amplitude
responses and th sweep range calibration at the start and
finish of examinations, and at least every four hours duringmE each examination. It shall include any change in Level II8% examination personnel, transducers, cables, batteries, or

, d, couplants.

_
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b) If cay notch crp'.itud2 r2sponse has changed by more than'

20 percent of 2 dB of its amplitude, all data sheets since
the lost calibration or calibration check shall be marked!n void. A new calibration shall be made and recorded and the) voided examination areas shall be reexamined.

c) If the oweep position of a calibration reflector has moved on
the sweep line more than 5 percent of the sweep division
reading, correct the sweep range calibration and note the
correction in the examination record. If recordable
reflectors are noted on the data sheets, those data sheets
shall be voided, a new calibration shall be conducted, and
the voided examinations repeated.

5.0 EXAMINATION

5.1 Requirements

5.1.1 Examination Angles and Coverage

A 5.1.1.1 Volumetric examination shall be performed using O' straight beam
techniques applied to one end surface of the studs (Figure 1). Note: If
indications are seen at recording levels when scanning from one surface only,
the stud shall be scanned from both ends.

A 5.1.1.2 Ultrasonic examination of the OD surface of the stud shall be
.

performed from the stud bore with a shear wave technique (Figure 3).

5.1.1.3 Other beam angles may be used as determined necessary; i.e., for
(d) evaluation of reflectors, to compensate for geometric constraints, etc. All'

information shall be recorded on the data sheets.

A 5.1.1.4 Where surface conditions do not permit a meaningful ultrasonic
examination, the examiner shall record the location and the particular
interfering condition on the UT Examination Data Report - Bolting (Figure 6) and
an Incomplete Examination Report (IER). In addition, he shall make a sketch of
the part's condition and attach it to the report. Photos may be taken and
incorporated as part of the report. All parts examined shall be entered on the
examination report. If there are no recordable indications, it shall be so
noted on the report.

5.1.1.5 Examination volumes for recirculation pump studs are shown in
Ff pces 1_'d la.

5.2 Procedure

5.2.1 Straight beam examination of the recirculation pump studs shall be
perfore- at a scanning sensitivity level of 2X (6 dB) greater than the
calibrated primary reference level.

I m 24 5.2.2 For straight: and angle beam examinations, a suitable scan pattern8% shall be used, allowing a minimum of 10 percent overlap of the transducer width!

(diameter) for each scan pass.,

4
1 _.
|
1
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A 5.2.3 Angle beam examinations of the recirculation pump studs' nonthreaded

.

areas shall be performed at the primary reference level. Angle beam
examinations of the threaded areas shall be performed at primary reference level^ 1 unless "thread roll" exceeds 30 percent FSH. If "thread roll" exceeds
30 percent FSH, the examination will be discontinued, and the Lead PSI

v

Technician shall be notified for disposition.

5.2.4 Angle beam examinations from the stud bore shall be indexed 50 percent
of the search unit's long axis (0.25 inch por index). After each index, the
search unit fixture shall be rotated 360'. Continue indexing until the entireID length of the stud is covered.

5.2.5 Scanning speed shall not exceed 6 inches per second.

6.0 EXAMINATION RECORDING REQUIREMENTS

6.1 Ultrasonic calibration data shall be documented on Form HQS-013,
Figure 5.

6.2 Indication recording shall be documented on the UT Examination DataReport - Bolting (Figure 6).

6.2.1 All angle beam indications showing a signal amplitude response
50 percent of the reference response shall be recorded on the appropriate data
sheet at the time of stud examination. *

6.2.2 All straight beam indications showing an amplitude response
> 20 percent of DAC shall be investigated to determine origin and extent. All
_

nongeometric indications that exceed 20 percent of DAC shall be recorded and arw
Ci surf ace examination to the standards of IWB-3515.1 shall be performed.

6.2.3 Each recorded indication shall be identified as to depth, length,
signal, amplitude, and location relative to the stud datum point. Length and
location end points shall be recorded at 50 percent of maximum amplitude.

A 6.2.4 Indications from all studs shall be reported in inches below the stud
datum point and in inches / degrees clockwise (CW) or counterclockwise (CCW) from
the datum point, and in inches radially inward toward the center of the stud
when looking down upon the top of the stud. Note: Datum zero shall be
established on the top end of the stud and denoted with an arrow symbol.
6.2.5 All indication recordings shall be to the nearest 0.050 inch.
6.3 Examination reports shall be reviewed by the Lead PSI Technician for
completeness and conformity to the requirements of the procedure.

A 6.3.1 The following data shall be recorded on the Ultrasonic Examination
Data Report (Figurt 6):

1) Data sheet identification, date, and time period of examination.,
mo
8A 2) Names and certified levels of examination personnel.
10. .

3) Examination procedures (s) and revisions (s).

_
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-

4) Applicable calibration report number..

5) Identification of stud examined.

6) Surface from which examination was conducted.

7) Record of indications (or of volume free of indications).

8) Reference to supplemental surface examination if required by= paragraph 6.2.2.
r
-

6.3.2 For each stud which is free of any recordable indications, the data
report shall state "No Recordable Indications."

_
7.0 EVALUATION OF INDICATIONS

:

@ 1) All straight beam indications showing signal amplitude responsesL L20 percent of the reference response shall be evaluated to
- Table 1. The evaluation of all such indications shall beperform 9' by the Lead PSI Technician.-

, 2) All angle beam indications showing signal amplitude responses'

2,50 percent of the reference response shall be evaluated to
-

. Table S1. The evaluation of all such indications shall be
, performed by the Lead PSI Technician. In addition, all angle beam*

a indications shall be compared to the various notch reflection
amplitudes to establish approximate depth of the reflector,,

i
F 3) For straight and ongle beam, planar nonaxial indications, refer to-

- Table 1 for allowable planar indications.

4) Any two or more subsurface indications, at any diameter of the
stud, which combine to reduce the net diameter are acceptable-

provided the combined flaw depths do not exceed the sum of the
allowable limits specified in Table 1 for the corresponding flaw

-

aspect ratios, divided by the number of indications.E
*
_ 5) Any axial indication detected by the volumetric examination shall

be confirmed by a surface examination, and the standards ofe

5 IWB-3513.1 shall apply.
_

n

-

_

m
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.

TABLE 1

% ,'

ALLOWABLE PLANAR INDIC ATIONS
Materials: S A 193 Grade B7, S A 320 Grade L43, S A.540

Class 3 Grade B23, B24 that meet the eequirements
of NB 2333

Diameter Rante Nominal Sites Creater Than 4 in.

Aspect $wbswff ace'
Ratio,' e if Ind.utes, e, in.

0,0 0 to
0.10 0.10
0.20 0.15
0.30 0.15
040 0 20
0.50 0.25

04 meter Range. Nominal $ ires 2 in. and Greater, But
Not Over 4 in. *

Aspect $whudace
Ratso,'s Af Indeutsons,8 e, in.

G 00 0 075
0.10 0 075
0.20 0.10
0.30 0.10
040 0.15
0 SO 0.10

NOT E S:

(1) D.mersions o aMi are def red in IWA-))D0 For intermediate
flam agct eatros olt,I.reer interpolat.cn es permessible. Refer
to |WA.3200(b).

(2) The total depth of an allowab8e Wrf ace ind> cation is tunte the
OrSted valve.

mk
84
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*
-

_.
- -- - -



1

|'

\
D'cument th. UT-RCP-STUDS Rev. 4 (Limerick Project only) Pete 12 ef 19

i.

N

N

1

h f%
.-

'

3, - . -

SCAN DITIRE Str8 FACE# 7Y J

00 Straight Ber. One Direction
,frun Top End.

h i i
- '

i L-,- d Ir. y
, , p i

i i i I

|
I .

i li i e i' '
e |

i

G 8 i

%'23-
, q tore: Centar portion of Stuis'
t
g i rot thronW..
i |
L ,J

'
i

| '
t I

Y !

FIGURE 1.

ULTRASONIC EXAMINATION OF RECIRCULATION STUDS

mO
83
'

.

!. .s

.



,

d

Document th. UT-RCP-STUDS Re v. 4 (Limerick Project Only) p g, 13 et 19
, __

Scanned from center drill hole

Om \
Ni s td. of .s9M i

M%%-4--{ bolted po.hien

7( l.i-

|TB, Af

|7 \[ ' i '

f
Y ! ! ' 1

* 'T/ g I ' TL ,
1 I '7/

- A- \ g i4C Q 4_

y ( -<mT--v w p
- , <p ny

4hI onef.

' 't m,
1 17-

,

| ||
~

r T
l i I .

I I I

I I I
J- 1 | 21 Unthr oed port

i'j 4
- h of bott or stud

''

9
-

r i w e, -ii.

i

l! I
I ii
i i

E )/ | *

~.l 8 '(Y j ' * V/ ,
TY >

/ | ' * v
| 3- Y _A - I 2

f"?- N -

! e |l
,,

' TY
i ryj 'V ! T'

(- T C ~7
W Dg ,- ,

FIGURE la.

mE EXAMINATION VOLUME (A-B-C-D-E-F-A) FOREN |

RCP STUDS WHEN SCANNED FROM THE
CENTER-DRILLED HOLE

h

-
-. _ - - -



.
,

Document the UT-RCP-STUDS Re v. 4 (Limerick Project Only) Page 14 ef 19
.

O -

4 L f ^

3"
_ 4 .

9
y CEIBPATIOi

- %# suw;c:

.

]L T
-

; e

sp.q'I I.

I l, .
' ''
I |

e -

I * i I
i .

!
8 ..| |.'

|

O lQ=
23 " ( ; O _

j e 3/8" DIA. FLAT BCrnoiL.J 1012-

U
; 4. 'ii

I
,
e it 3"l f .} 0 |

A L A k

|

CALIBRATION
SURrACE
(PLUGCED HOLE)

9

N

8% rIcuRE 2.

.

ULTRASONIC REFERENCE STANDARD

l..

.

- - - - _ . __ _ _ _.



;-

_

_
.

'

{ k g =*; c';,g,u cg g^~" p 7*,n

o* -<" ?O *A <
'

_

m

C'
i

_ _ _ _

_

_
-

. _ _p_ 4_
_

w
_ _ _ _ 2

0_
_ -

_
1

_.c -
_

._ - C.
_

._._
-

_ -** _ _ C
' , .'
- s, . I

8,$ g,*
i

8. ' ) ' I ' |._
. ,. I

s c
_ _ gt e

_ ni Si n_a _ _ tU
e _ o

_ .- oha. _ Eh c- ,

e. _ Csr
A sr.

r F t e
5 na _ RfSU a

f _ S e 23
d r 62 / _ N no 5 1

-OaB- NI
r Tdd

\A ru~
N at
I wS
M r
A oc,,2

3 Xf r 2_ 0.. e'
2E i

_ _ rc g 0 .oe
_ FR

_ (

_
B

'I_ H 3
_ _ I

E
_ * f ,--

. R
_ c U' _ -B e C
_ _ n S I

F

'
> _ _ " / -

Ji I
I * S

_ _s
, * | .| /|

r
_ _ 23
_ >* 3

_ -.

A
.. N .

_ 1,
_.

- _ --

_ _
A - -_ _ a

2
0-

? - _ _ - 1

6
-

6..
3 3 g I

.| . :. 3 , , I __

-
.
. .

A
is

i 3 5

__
_-M**

8 5 g -
_ A
_ _-

j

~N M.
.1 c_ - e

3 S
__

/ _ --0
38 / _

5
. h-
_0/ .

03 L . C , ,.
- ; .

.

2
m 1 6
r -
o N

1~

F

!|- | ,q |' ,1 | i ,; i 1' '' ;,4 ,! ! Ii
<



_ _

Form MQS.003
Rev 3/80-

-9
e
o
n
c
2
3
n

=
.o
e
'i'
M
v
e
m
a
C
a
rA

+ . 75 + .485
.+ .60 Dia. ~

14 00g .375 OD X .375 Wall -
%

f' eT~-a -. - -- . f / y
9 /r :

*
-- - - -

-
- - - . . _. . _ _ _ _ n. .

o4 .-. -- - - - __ _ _ _ _ . __- ,_g
Jx n dium Knuez // L A //

_ _ _ _ _ . ,

)

Drill and Tap 10-32 r.
- 75

- 8.00 ' 3
'

~ &-
F '

-
n

i
', 18.00 x-

;;

AFT E FOR4MD SCUITNG N 10RE SEMCH LNIT CCNFIQJRAITCN
,

,

| o
m
e
o
n

* O
3

|
-<
-

,

'

av
i *
'

DS
e

w
&
O
*

,

'

FIGURE 4a. w
, c

,

i



|

'

eEEE =? $k7 ' r| " P.3h"; o= ~ < v ,* % GA .o
~

~

O

p
e
e 5A.yD 2 8I6 4
0 0 -

0
01

, 4 ti

c 2
X

l '

a 'l = r,. -,' i

-

i
D 0 c E0
8 7 0 B

O/ 1 P1 I
(f"

- 0G; - _

2'
_ = 0. IN

, 2C.

t AFO ,

1- . c,'| |

- =,= D

7" |a M
-.

M- _ 0.
f

y pI
-

,

5 O.

- _
,

cF
|

5 0 r
0 7 0 .

5 3 , 3 i b.

2+2 7 4
-

0 ^F E

/
0 R

U1 0
0 G

I1 F

+ 09 0 g
3

'

> c e_

.

f++5
'

_ , . > 0 :
_ -

0
- 00 ' __ 5 E. - E

m ' .-
. f

0
4

t - y Pn
e
n G0 0Ne 0

0. C
Il

zE .1 _ 2 7lePd _ E
e _ D5. u f1s '

_ 4 M7c

8 a_
,

Mo 1 'c Ef
e 0 C
D - _ 4 d BA_-

=
5 5
8 7
4 3 f4- .

0

-38
0/
03 n y

-
S

M8.-
Q

mrvoe
FRr

| \||!(| || ,



.

.

D cueent th. UT-RCP-STUDS Reve 4 (1,imeric.k Project Only) Page 18 ef 19
.

iAf1A. Wit CA tautjQs ategat

'

' TTTial
}Flialbli g ves&T%I'pleWolTR

g f A gte leas Po'ellel to tele # '

l~t Stes tgat le ss Cl AN?e less Pe'teMitete' to tolf
~ lev .7eTatavseirnwyeilnT.awtuia.Ti.T4T- Tirirgini.ci 1.i.

| s.ilirw- ---
. TiTaiidi Te4B Teemis e Tevei- e

TTs ilP, late TT Ke, wte
e

Iel's.s( r af10e OdfA 1D DCa unit u tA L!queIttliG.lT.Tei llisFerLi Tei
ngge ,gis,,tMih. ' %de Mt Lesitt

'le tith. 'T.T4 rNg* y~J oe * M._ =W-

gan H 46liit fi1TRilF12%1e Tmi
to M 40

utiless at atf(tiett strtt Weh. m ac 46 MTii'silietiliate TT*M r
7e 40 m7T W iefe?IF ,e TTis h g y ,g

ToTriTWief vi3,TEili31e1
g g g

'Tliir'3eles ToTle7/w
40 Fl 16TrW.em s TilieT@ m 70 10' lie 41 TITE'lele W (Tomi .

g gg gTTilie TJiaWeWid me. g g ,
'1eJec t

MPt1P.M C3r uM"9 4 hapi t t.se 3 F D 805 est te j teD' ~

' e thenge .48 +184 +44 *188h
to.dtag 5 FD

'' " ' N '
| W 'M 3*'* twts3tp at . 40 le . N N . 85 N . 95

urut.- nettmrt
-

CA .11st matt tas $4 t e 6Als TM " W BM 481
anniet '"
caosi ges - - - -

aus - - -- _. - - ----cm,,e
tu -.- - - -- -

em -- - --

cmere
ga - -- _. - _. -.-

ecs -- - - - - - - ----.-g,,,,
sa _ __ - - - _..

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

ts -- - _. - -.

TiirFITTia. Tit w aste m-
- 8It3eBeF89m7tnTeiTm. EmT~ N

scute ri m easTr-- tmi -- we- aus elvista e

ses eir
si artes

o
|R
.n

FIGURE 5
4

'

ULTRASONIC CALIBRATION REPORTe FORM HQS-013
, g
.* ;

t
"

a



.

.

Document th, UT-RCP-STUDS Rev. 4 (Limerick Project only) Page 19 of 19,

/~

(J)u

H
f ,|

* ( ,8
'

. 12
j q i. /

.g g u c - - .p - m, ,,

Date ~9 ~

|

STUD

1.
I-Amts increments set to Esceed A11ovable scen Incremente.

2. End Points shall ne 502 et max.

D .
Indice. Stud seas. I G) G )u I e t ha El 12 Y at naa T1 72tion No. leo . W11tde inc he e 41.itMe et .443 et -4d3 W11tda et -4dB at -442

,

_.

r

.
-

Commmeta

laseimet Dete
- Mel--

taaalaer *Date Lev *1
,

,

tevgewt -
Sete - Level

mE
ga

rIcunt 6

hM UT EXAMINATION DATA REPORT - BOLTINGe-otwa


