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INSPECTION OF SAN ONOFRE UNIT 3 L.P. ROTORS FOR 

STRESS-CORROSION CRACKING 

1. SUMMARY 

This report documents the ultrasonic inspection carried out on the LP2 

and LP3 turbine rotors of Unit 3 during a refuelling outage in October 

1985 for possible stress-corrosion cracking in the disc bore region and 

the dowel holes.  

A number of small indications were detected in the hub and bore regions 

of several discs, and also at the LP3 Stage 7 (steam end) dowel hole 

region. These indications were attributed to original non-metallic 

inclusions in the disc forgings, and to surface irregularities on the 

bore caused during the fitting of the discs on to the shaft.  

No evidence of stress-corrosion cracking was found on or adjacent to 

either the disc bores or the dowel holes.  

2. TEST EQUIPMENT 

The ultrasonic flaw detectors and probes used for the various scans were 

compatible and were as specified in procedural Sections 4 and 5, 

appendix A.
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3. EQUIPMENT CALIBRATION 

3.1 Bore Region Inspection 

Calibration was carried out in accordance with the procedure, 

section 4.2, appendix A. Calibration data were tabulated on U.T.  

form 1, appendix B.  

3.2 Dowel Hole Inspection 

Calibration was carried out in accordance with the procedure, 

section 5.2, appendix A. Calibration data were recorded on U.T.  

form 4, appendix B.  

3.3 Equipment Calibration Results 

The calibration data recorded on U.T. form 1 and U.T. form 4, 

appendix B, illustrate that the requirements of the procedure, 

section 4, were achieved, and maintained throughout the entire 

inspection.  

4. INITIAL SCANNING CALIBRATION : DISC BORE 

This was carried out in accordance with the procedure, section 4.3, 

appendix A. Data were recorded on U.T. form 2, appendix B.
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5. PROCEDURE FOR INSPECTION 

5.1 Disc bore scan 

The disc bore scan was similar to that satisfactorily employed on 

the SAN ONOFRE Unit 2 L.P. rotors, and in accordance with the 

approved procedure, section 5, appendix A.  

5.2 Dowel hole scan 

The dowel hole scan was similar to that satisfactorily employed on 

the SAN ONOFRE Unit 2 L.P. rotors, and in accordance with the 

approved procedure, section 5, appendix A.  

6. RECORDING OF INDICATIONS 

6.1 Disc bore scan 

All relevant indications were recorded on U.T. form 3, appendix B, 

in accordance with the procedure, section 4.7.  

6.2 Dowel hole scan 

All relevant indications were recorded on U.T. form 5, appendix B, 

in accordance with the procedure, section 5.4.
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6.3 -Condition Monitoring 

During future refuelling outage ultrasonic inspections for stress

corrosion cracking, the data recorded in this report (indication 

co-ordinates, prove movements, gain settings etc.) should be 

referred to. In this way it should be possible to detect whether 

any discontinuity propagation has occurred during service.  

CONCLUSION 

1. No evidence of stress-corrosion cracking was found in any of the disc 

bore or dowel hole regions on either rotor.  

2. Indications in the hub region of the discs were generally 'point-types 

and attributed to the presence of isolated non-metallic inclusions.  

Indications on the bore were attributed to surface irregularities 

arising during the fitting of the discs to the shaft.  

3. The indication recorded in the dowel hole region of LP3, Stage 7 (steam 

end) was attributed to the presence of isolated non-metallic inclusions.  

T. RICKETS



APPENDIX A 

SAN ONOFRE UNIT 3 LP ROTORS 

Procedure for ultrasonic inspection of disc bores and disc dowel holes.  

GENERAL 

This procedure prescribes the ultrasonic technique to be applied to search the 

bore and dowel hole regions of all discs on LP rotors 1, 2 and 3 for detection 

of stress corrosion cracking.  

1. SURFACE CONDITION 

The scanning surface shall be free from dirt, scale or residue that 

could affect the examination.  

2. COUPLANT 

The couplant between test probe and the forging shall be 'Ultragel'.  

3. ULTRASONIC FLAW DETECTORS 

Krautkramer type USIP 11.  

4. INSPECTION OF BORE REGION 

4.1 Test Probes 

Angle probes - single crystal.  

Frequency - 2MHz.  

Crystal dimensions - 10mm diameter or 20 x 22mm.  

Manufacturer - Mateval or Wells Krautkramer.  

Type LCA2/30 - 300 compression wave 

LSA2/38 - 380 shear wave 

LSA2/45 - 450 n n 

AP65 - 650 n 

" AP70 - 700 n 

AP75 - 750 n 

AP80 - 800 n
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4.2 Equipment Calibration 

Calibration of equipment shall be carried out:

(a) prior to commencement of inspection 

(b at any change of test probe 

or 

(c) every four hours whichever is the more frequent.  

A signed record of these calibrations shall be kept and made 

available with the final report. (UT Form 1).  

The characteristics to be covered are:

1. Time base and Gain Linearity 

2. Sensitivity calibration.  

4.2.1 Time base and Gain Linearity 

These calibrations shall be carried out in accordance with 

BS 4331 Part 1 Clause 5 and 7 using the A2 reference block 

described in BS 2704.  

4.2.2 Sensitivity calibration 

Calibration checks for sensitivity shall be carried out using 

the 100mm radius on thi A2 reference block as a standard.  

For each test probe the amplitude of the signal shall be 

adjusted to 80% full screen height and the calib ,ted gain 

control reading (in dB) recorded. This operation shall be 

carried out with the uncalibrated gain control set to maximum 

and the pulse energy on setting 3.



4.2.3 At the end of each probe use, a final check of the time base 

calibration and the amplitude of the echo from the 

artiFicial reflector shall be carried out on the disc bore 

calibration block. The values obtained shall be recorded on 

UT form 1. The procedure for the amplitude measurement 

shall be identical to that for scanning calibration in 

clause 4.3. The echo amplitude frcm the reflector shall be 

expressed as a percentage of the full screen height. Any 

fall in amplitude greater than two dBs, compared with the 

previously reported signal shall be noted and recorded for 

correction purposes against the disc under inspection.  

4.3 Scanning calibration 

Using the disc bore calibration block, shown in Fig. 1:

1. Place the test probe on the appropriate scanning face of the 

calibration block with the beam axis directed tangentially to 

the simulated bore surface.  

2. Adjust the probe position to give maximum indications from the 

artificial reflector.  

3. Adjust the uncalibrated gain to maximum and the pulse energy 

to 3.  

4. Adjust the calibrated gain control to 20 FSH or maximum 

amplitude obtainable.  

5. Record the echo amplitude as a percentage of full screen height.  

6. Record the beam path distance.  

7. Record the probe and flaw detector identification. This 

calibration shall be recorded on UT Form 2.



-4

4.4 Sensitivity monitoring 

Monitoring of sensitivity during the testing period shall he 

performed in accordance with 4.2.2 and recorded on UT Form 1. Any 

fall ini signal anplitude greater than 2dB compared with the initial 

recorded signal shall necessitate recalibration against the disc 

bore calibration block and repeat of the inspection performed since 
the previous calibration.  

4.5 Scannin 

Each disc shall be scanned over the hub and appropriate panel 

surfaces using the test probes designated in the scanning plan.  

See Table 1 and Figs. 2 - 8.  

Scanning jigs made for each disc configuration shall be used when 

scanning from disc panels. The test probe shall be moved forward 

and backward along the guide at a speed not greater than 150mm per 

second. The progressive circumferential movement of the probe jig 

between scans shall not exceed 10Cmm.  

When testing from the hub surface the scan shall cover the whole of 

the periphery with a probe overlap of at least 15% with each pass.  

4.6 Scanning Sensitivity 

Scanning sensitivity to be used or both the test block and forgings 

shall be the maximum.  

Equipment calibration shall be: 

Uncalibrated gain control - full 

Calibrated gain control - To obtain 80% FSH or maximum amplitude 

Pulse energy - 3 

Suppression - Nil 
I
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4.7 Recording of Indications 

All indications :- grass level +6dB (i.e. twice grass level) shall 

be recorded on UT Form 3.  

The information shall include: 

1. Stage and flow indentification.  

2. Scanning face - inlet or exhaust.  

3. Circumferential position - hub datum to jig scanning edge.  

4. Scanning direction - clockwise or counter clockwise.  

5. Flaw detector/probe combination identification.  

6. Probe angle used.  

7. Echo amplitude as a Pqrcentage of full screen height.  

8. Grass level in percentage FSH.  

9. Beam path distance.  

10. Distance from hub to index point of probe.  

11. Distance form indication to bore surface.  

12. Distance of indication from hub end of bore.  

5. INSPECTION OF DO.jEL HOLE REGION 

5.1 Test Prohes 

Wells Krautkramer 5MHz combined double compreSsion probe type CD 

15/5 (15mm diameter crystals).  

Wells Krautkrarer 2N!Hz single crystal shear wave probe MAP 60.  

5.2 Calibration 

Calibration shall be carried out:

(a) prior to commencement of inspection.  

(b) at any change of test probe.  

(c) at end of any scan.
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The dowel hole calibration block Fig. 9 shall be used. Data shall 

be recorded on UT Form 4.  

5.2.1 Time base 

For shear wave examination the time base shall be 

calibrated in turn to accommodate the near (12 o'clock) 

and distant (6 o'clock) artificial reflectors associated 

with the simulated dowel hole in the dowel hole test 

block. The single artificial reflector located at the 3 

o'clock position will be used for calibration for 

compression wave examination.  

5.2.2 Scanning sensitivity 

For shear wave examination the amplitude of the echo from 

the 6 x 2mm artificial reflector in the simulated dowel 

hole shall be set to 80% full screen height and increased 

to 2mm grass level. If this condition is unattainable 

using the 2MHz 600 shear wave probe at the 6 o'clock 

position, owing to high grass level, the gain shall be 

reduced to give a 2mm grass level and the amplitude of the 

echo from the artificial reflector recorded in terms of 

percentage screen height. Scanning shall then be carried 

out at this level.  

5.2.3 For the compression wave examination the amplitude of the 

echo from the artificial reflector in the simulated dowel 

hole at the 3 o'clock position shall be set to 80% full 

screen height and increased to 5% FSH grass level.
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5.3. Scanning 
Scanning shall be carried out from the circumferential 

surface of the hub as shown in Fig. 10.  

The 12 o'clock position shall be scanned using the 

2MHz MAP 600 shear wave probe.  

The 6 o'clock position shall be scanned using the 

2MHz MAP 60 shear wave probe.  

The 3 and 9 o'clock positions shall be scanned using 

the 5MHz combined double crystal compression wave 

probe.  

5.4 Recording of Indications 

All indications ) grass level + 6dB shall be 

recorded on UT Form 5.  

The amplitude of isolated indications shall be 

reported at the gain reading necessary to obtain 80% 

full screen height from the appropriate artificial 

reflector.  

All multiple (clouds, groupc, utc.) indications 

shall be recorded giving the maximum and average 

height and the beam pach limits.  

These shall be reportd relative .o 80% full screen 

height gain setting except in the case of the 

6 O'clock position where the gain setting in para.  

5.2.2 shall be reported.  

0



TABLE 

SCANNING PLAN - See sketches 

Stages 1 - 2 

1. 300 angled compression wave scan.  
2. 450 shear wave scan from hub.  

a) normal to axis of bore.  

b) angled to give coverage of bore 
below radius.  

o 
3. 80 shear wave scan from disc panel.  

Stages 3 -4 

As Stage 1 - 2 with no restriction from balancing 
slot.  

Stage 5 

1. 450 shear wave scan from hub.  

a) normal to axis of bore.  

b) angled to give coverage of' bore 
below radius.  

0 2. 75 shear wave scan from disc panel.  
3. 80 shear wave scan from disc panel.  

* 
Stage 6 

1. 38 : shear wave scan from hub.  

a) normal to axis of bore.  

b) angled to give coverage of bore 
below radius.  

2. 750 shear wave scan from disc panel.  
o 

3. so0 shear wave scarn from lisc panel.  

Stage 7 

38' shear wave scan from hub.  

a) normal to axis of bore 

b) angled to give coverage o:' bore 
below radius, 

2. 70 shear wave scan from di3 canel.  

3. 75" shear wave scan fro2 disc canel.  
4. 800 shear wave scan from disc panel.  

Stage 8 

1. 380 shear wave scan from hub.  

a) normal to axis of bore.  

b) angled to give coverage of bore 
below radius.  

*0 
2. 65 shear wave scan from disc panel.  

3. 700 shear wave scan from disc panel.  

4. 750 shear wave scan from disc panel.  

5. 800 shear wave scan from disc panel.
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APPENDIX B 

RESULTS OF INSPECTION 

Results are tabulated first for Unit 2 and second for Unit 3. Results are 

tabulated for each of 4 operators in turn; forms are in numerical order: UT 

form 1, UT form 2 etc.  

No form is included where a particular operator has not been involved in a 

particular calibration or inspection.



DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK - para. 4.2 

1W A2 Block 

Equipment Serial No..f59'59.  

~,,~M~at I Time IProbe I Beam g Index Time Base I Time Base I Amplifier I Calibrated Gain A .Cd/ 2 

I JlgAelet PoIi Linearity ICalibration I Linearity I Control Reading 
r Dt I ie 

goooS3 

7320 ( 

/UT I I 

I 

SRV I 

Lz'd 7 " 5/ IT 

___IY " I Ii I___ /0 

37 1 I 1 T 

S I * 
II 

3 

/7 

/~41 dxI J8 I~S7 I Bem I Inde' I TieBs I im Bas ] mp ier ~Z?~4 /~ 

1 f I *' I~ * 1 *- 11 ~T~/v S'A / ? 

/0a,''I3 3/II I ** .- I6a 2~/~7 
I.I I I-- I 

Tic toindcae stisactriI Cmplalibprat ed GindtureM F x&M 
S o t ord i



DISC BORE INSPECTION INITIAL SCANNING CALIBRATION -para. 4.3 
~ S5~'?Disc Bore Calibration Block 

Date IProbe I Equipment Serial B eam Path I Echo Amplitude I Grass 

I Angle Ident 5233 5959 I Distance j Aa I F.S.14. I Level /I(mm tIr "a ch-s CIe I 
_ _ __(__ _ __ _ _ 

s,-, ~ I%5-/ 8,7,o 
2 5/ ~ 1 t 

+~~. ........... 5 0 

4 4 Oc 

~~~iprao Sig__nature z' 
_ _ _ _ _ _~~~~U For 2 _ _ _ _ _ _ _ _ _ _



DISC BORE INSPECTION INDICATION RECORD - para. 4.7 

SET: 41//11- PI.s /A E 

ROTOR A IDENT: A - f/4a/4a-7 re' 

Stage iFlow IFace ICircumfl I Scan lEquipt I Probe lAmplitude IGeass I8eam IHub to I Probe Distance from 
I I IPosition ICWICCW ISerial tAngle lldent 1% F.S.H. ILevel IPath Index M ovement (MDI)I8ore linlet lExh. l440rRZ &AI A17 I I I I~~ F(A i t. (max am) Ia" nfl:,EE fA ./,7 C 

I _ __ _ __ __ _ I _ IX axis I Y axis I_ __ _ I___,_ _I 

__z_ 7/2r__ !&_ed I RVI I~ go len 1-5 /,n 0 1/so 

10 11 zZI-f~ ce W 

_____ It, ,-3 ,, I _____ 1 1 ____ I ;2g___ 15, __3__ 115 1.__-_ 1 W 

I I I Oprao Signtlr 

r For .  

__ __LF_____r_ 
I I__ - _ _ _ _ _ _ _ _ _ _ _ i I _ _ _ _ I _ __ _ _ _ 

I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ 

I I+ tt I 
I I4 ~ 
1 1_ _ _ _ - .I 

I I_ _ _ I _ _ II I _ _ _ _ 

I I~4c~ 
1 1rtrSintr uI Ior
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DOWEL HOLE INSPECTION EQUIPMENT AND SCANNING CALIBRATION - para. 5.2 

Dowel Hole Calibration Block 

SET: JIW1b' A& ' 

ROTOR & IENT: 2 O, ///4/5 7 Z4 4J 

Date Dowel Hole Ident I Equipt | Probe I Time Base I Scanning I Grass 
I 9 I Stage IFlow IFace I Serial I Angle jIdenL IBeam Ilndex Pt I Calibration | Calibration I Level , (u 

I I I I I | I |I * % FS /dBs I ( I' 

I - - I4-,- I- - -I I/~'~ e I o"l -3 1 F Ir II Im IIWI I O0 3 

I__I I II1I l l I I 

I I V-5tF IDZI___I__I I __I I _ __I__ _I _ 

I II I IIII I 

-- ib 1I 1 1 1 1 I I I___I I_ __I I I I II 

I to I n lt , a I I I I I I I I gn t r 
I C IIIc I I I Ia l I use I - _ __ 1 1  -' 1 AF r IZiI I I I _I___I I I 

I It.3 I I I I I I I I I- ~~ 
__ 1_ I/ I Ir I I [__ I I I LI __ _ __I _ 

I I _ g y 1 ____1 I I I I III 

- I+I I I I I I I I I tI 
1___ I I __ __ _I I I_ I__ _ _ _ _ _ _ _ _ I __ _I_ ___ _ 

__ r IT TI~ I __I I _ _I l l I I [I - _ 
III- 4 - - - -- - II I I 

* Tick to indicate satisfactorily completed Operator Signature 
* Check daily before use UT Form 4



DOWEL HOLE INSPECTION INDICATION RECORD - para. 5.4 

SET: 

ROTOR & IDENT: 

Dowel Hole Ident I Scan I Probe I Index Pt Beam I Amplitude I Probe Movement I Grass I Calibrated 
Stage IFlow IFace I CW or CCW I Angle I mHz I to Path I % FSH I (max amplitude) I Level I Gain 

I I | CL of Hole . I axis IY axis I I Reading 

I I I I I I _ _ _I I I I lI 
lI I-I I- I I II 

I I _ _I _ _ _ I _ _ _II __ _ _ _I I _ _ _ I _ __I _ _ I _ _ I _ _ _ _ _ _ 

I I II I Ill 
I I I I I _ _ _ _ I I _ _ _ _ _ _ I1__ I_ _ _ I _ _ _ _ _ _ 

- I- I I I- .1.--.-.I I I I 
1 1_ I _ I !_ _ _ _ __ _ _ _ _ _ _ _ _ I _ _ _ I _ _ I _ _ _ I_ _ _ _ _ _ _ 

I I I- II I I1 I II 
I I I I I II I I I II 

I I I I 1 1 I- I I II 
_ _ _ I l lI _ _ I _ _ _ I I _ _ _ _ I _ _ I _ _ _ _ I _ _ _ I _ _ _ I _ _ _ I _ _ _ _ _ _ 

I I 1 I I I I I 1-
_ _ _ I I _ _ I _ _ _I I 1 1 I I_ _ _ _ I _ _ _ I _ 

I I I - I II 
I - -.-- I IL I I I 4- - -

__ _ _ _I l l __ _ _ _ _ _ _Il l__ _I I _ ____ I _l _ _ Ill__ _ _ __ _I 

I I I I. I.1 I I 
_ _ I _ _ I-I _ _ I l lI I I I 

Operator Signature 

Date 

Uf Form 5



DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK par&. 4.2 

"TTmwenL . LPn N2 (UNr 115 IN AZ Block 

PF / ,is7 
Equipment Serial No. P c 

,, sBate I Time I Probe I Beam Index Time Base I Time Base I Amplifier I Calibrated Gain 1x ~.,,ev*1/* 
- - I IAngle' Ident "Angle ( Point Linearity I Calibration I Linearity I Control Reading 

I0 *j * * I * J * jt**- (40--~C,,?/IJW 

_ 'art? Zo~Co I Je I 38 I . ~ - ~ I I do /54 esi 
I Itt I - -4 I 

< ( Zao e 0  46 I, _ 2 : ferfIa: I S / ." Sc;I / r 

- t- Jo 3cl I 1: 

1 3 , 1 0: I 3eo 3Ii C&, 2- lad_ 
i I A:orIow IJo I i I II '- ___12& ted1s es:3 

I I I I I I I4 ___ ois c3:so Ja I 30, I__ __I - I - I _ _ _ _I_ _ _ _ I 3 6i S4 
I30 I 3  I I I I 1 / ff s , -- 114 1 1 1 1 

I I ~ I I I 1 I1 

l I _ _ _ I I I I I 
I III I I 

Tick to indicate satisfactorily Completed Operator Signature X A, 
UT Form I



DIS BREINITIAL SCANNING CALIBRArION para. 4.3 
Disc Sort Calibration Block 

DaeA PoeEquipment Serial B eam Path I Echo Amplitude I Grass 
Ange Ient5233 59I gg .Distance % *. F.S.H. I Level 

.3e0 S/ (mm) I_______ d_4___(_I 

'&' eeo ________ZI 

L-AY-1 It 
e'cerei 3~* I930e 

7k 77-1 

uMr 1-m



DISC BORE INSPECTION INDICATION RECORD para. 4.7 

SET: 7/72). a 

ROTOR & IENT:,e.*- - e $A * 

Stage IFlow lFace ICircumfa I Scan dEquipt I Probe IAflitude eass Ifeam I ~ub to I Probe I Distance fr 7 I I IPosMtOn ICII/CCW ISerial lAngle Ildent 1% F.S.N. ILel Iah Idex I Ilovement64,a) I8ore linlet I I I I I I I I s I // I/ aa 7 I I (max amp) - 1 1 41 2 L to ax'Aa6vie 
1 & ae cW 1 1 3Z4 717 ITe Z4 I /-f q2 1 40 q_ _ 

2/00 -e, wv p-,.P &6Operator/C 1 / S1n t r 4 7 // 

. 2 ± . . . I -i il 5 3 * 5 9 1 ' ,6 5 1 4 0 -1io I I% 3 9 6 .1 7. 0 .1 , ej U F 3 _ .3-4 41. CA di 31er 9I5 5o I 3&aI B- ee% &12 /0 ZO A14 I 2z /ilc I i1 y______ 
A____ I -tT ____ Ii1 _______ 

_ _ _ _ _ _ _~~~~~ * 4t__ _ _ ~ m . . . . . . I I I ~ _ _ _ __ 
_ _ _ _ _ _ _ 

__ __I __~iuzi 1  ___ 

________Operato Signature____ 
________~~~~U Form__ __ 31I i ____



DISC BORE INSPECTION EQuiPmENr CAL IBRATION CHECK -para. 4.2 

~ ~ L. L'-2  iy'r'3 1W A2 Block 
PF- 1-16~ /AT7 

Equipment Serial No. ~'3 

Dat I Time I Probe I Beam Index Time Base J Time Base I Amplifier I Calibrated Gain 0A 
II et Angle I Point I Linearity ICalibration I Linearity I Control Reading 

1  Angle j.dea I.Soatz-dP s o"a C.IF 

11Z If. I 4'~± ~

_0 -3 9dIII 

__J I _____I ____I I 4 / 8 

I- 51 0 7 1 -7,01 1-3A 

UT Form I



DISC BORE INSPECTION INITIAL SCANNING CALIBRATION -para. 4.3 
Disc Bore Calibration Block 

Date IProbe I Equipmen t Serial I Beam Path I Echo Amplitude Grs 
Angle Ident 53 559 I Distance P-0 %A~ F.S.H.Grs 

(mm) I L~uae t 

0 t 

-~~iZ~~~L 1-196I ~ ~ z.  

I____ _______ 

8 I ~ _-----------_ 

~~~, , ,~W 
eto S- jaT _ _ _ _ _ _ _ _ _ 

U+fr



DISC BORE INSPECTION INDICATION RECORD - para. 4.7 

SET: 7" 

ROTOR & IDENT:LZ - A 

Stage Flow IFace ICircumfl I Scan IEquipt I Probe lAmplitude IGrass I8eam IHub to I Probe I Distance from , A4/W API/EAr-5 /A/ AM 
I IPosition lCW/CCW ISerial lAngle Ildent 1% F.S.H. ILevel IPath lindex I Movementun) IBore Ilntet IExh. t'd MA AZA.4 

II II I(%) I I t. (max amp) I I I b-6PTr A/oAls 
iI* axis I Y axis I I DA/Forned 

_ _ _I I_ I I It- It-I I 

-7. 1 1 1 I I I I 1 1 &W 

116 ADl 2ll 12

I-I I I I I- I I I q5 24---I 1 #4,3I I I 
1 -14-1 1 1- F I-------I I I 

II I I I I 1 1----- 1 1 I I 
III l l_ _ __ _ I__ _ _ I I __ _ I I I I I_ _ _ _ __ _ _ _ 

_ _ _ _ I l l_ _ __ _II _ Il l I I I_ _ __ _ _ _ I I I I_ _ _ _ _ _ _ _ 

I l lt 1 1 1 1 1 I I I - F1--1--t Il 1 - I I- I I I I I 
1 1 1 II1l l I I I I I I I UT For 3...  

C~ io!nantre; 
UT Form 3
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DOWEL HOLE INSPECTION EQUIPMENT AND SCANNING CALIBRATION - para. 5.2 

Dowel Hole Calibration Block 

SET: ,- A 75~j ' 

ROTOR & IDENT: A-2 /7-/'6 /S 

Date I Dowel Hale [dent I Equipt Probe Time Base Scanning Grass V4 
r~-E% Stage IFlow IFace I Serial IAngle Ildent IBeam I1ndex Pt I Calibration I Calibration ILevel 'rjg eZ 

IZ I FSH/das I i1;r~ 
I Stg e x 

7- 0 b. t A__ 4 a1d _ 

I I T rI1 i 
I 4I.- I 

117 

Io I I I 
II III 

____j~ 1Hole Ident 1r Eq i 1 I 

' Ti ske i l lowi Fac S Isatisfactorilycompleted 
I di b 7or s 5 3 -orm 

_ _ _I I - ~,I g cI b i _ I__ _ _ _ _ _ _I_ 

I_ _ _ II _ _ I _ _ I _ _ _ I __I_ 

I _ _ _ I _ _ I , _ _ I _ _ _ _ I _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ I _ _ 

* Tckto Idt aIs farly Iopee 
* Cec dil befr us UIor



46 

DOWEL HOLE INSPECTION INDICATION RECORD - para. 5.4 

SET: 

ROTOR & IDENT: 

Dowel Hole Ident Scan I Probe Index Pt Beam I Amplitude I Probe Movement I Grass J Calibrated 
Stage IFlow IFace I CW or CCW I Angle I mHz to Path I % FSH I (max amplitude) Level I Gain 

I_ _I_ | ICL of Hole X axis Y axis Reading 

_ _II _ _ .I 1I 
I I- I - I- I I I II 

I I I I _ _ _ I I _ _ _ _ I I _ _ _ _I _ _ I _ _ I_ _ _ _ _ _ _ 

I I IaI- t I 
I I I _ _ _ _ I _ _ I I _ _ _ _ I I __ _I I _ _ _ _ _ _ I I 
I II 1 I 
I-- IAI I 
I I I I _ _ _ I I_ _ _ _ I_ _ I _ _ _ _ I _ I_ _ I_ _ I_ _ _ _ _ _ _ 

I I I 1 II 

I I I I1 rI 
I I II- I I I I I I 

I I_ _ _ _ _ __ _I_ _ _ _ I_ _ _ _ _ _ I_ _ _J_ _ __ _ _ _ _ __ _ __I _ __ __I _ _ _ _ _ _ _ _ _ _ _ 

I I I I I II__ _ _ _ _ _ I _ _ _ _ I _ _ _ _ _ _ _ _ 

I I II I _ _ _ I I I _ _ _ _ I___ I II _ _ _ _ __ I _ _ _ _ I _ _ I I_ I_ _ _ _ _ _ _ _ 

_ _ _ I I_ _ I _ _ _ I _ _ _II __ _ __I _ _ I _ _ _ _ I _ I _ _ I - .__ _ _ _ _ _ _ 

tI I I II I 
__ _ _ _ _ _ I * ~ l _ _ _ _I_ I __ _ _I I I__I_ _ _ _ _ _ _ _ 

I I I - I 1I 1 I I 
I 1 I I I I I I - - I 

1I I I I- I I I I 

Date 

UI Form 5i



0 

No .c tLO o S.  
DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK - para. 4.2 

T . E , L'2 urrr 3 I A2 Block 

Equipment Serial No. 20)(30 - 5 235 

wvirjj Date I Time I Probe I Beam I Index I Time Base I Time Base ( Amplifier I Calibrated Gain 5/A4 Idfe re 

- I Angle Ident Angle ( Point I Linearity | Calibration I Linearity I Control Reading / <0o / .  

______20 3olag 39, I .- I ~ - I I I --- I 39 i 22 ; I II & * y C R 
20r co-o 0o0 4040sMA f :7o 

Cojo3 j 2t co_ _7 _____ft - I 10 20 2 2 - S 

, 03 7ct 72 I I0(0 .E o_ 30 < _ _ 2-0s /-_ I oo - 5I' Wo 2 

22.o I 70_703 I 1 20 o___ __t 

__ozd ;2a o -7s o 702 - 3 0 S30o24 
_7___,S 19-30 1 o' o1 L-L 20 

70& 3C o 203 G 22 03-0co 

_ 0 _ _ o3_3 o 7o- I 702- I 

o7 4-l 2- 023 430 
7oca-3 2 3 I30 I I - I2 2 1 0 3 0 

UTI IF I 

2 c7IO 3 I II70 1 I ~ _ _ _ _ _ C, U. ro ~ .~ 
I I ~ I I 

- cxr I j I IIL I1 - ~ II ~I 44 .o _ _ _ _ _ 

_ c I2ioI 1~I I I I - I I I . IJ j 2033 

___*__ick__ to indicate sat sf cto_ l completed ___.- Op ra -i n 0 

23304 -~ - 2 _ _ _ _ _ _ _ _ _ _ _ '-- U. Form Io 3



1)ISC BORE INSPECTION INITIAL SCANNING CALIBRATION -p ara. 4.] 

Disc Bore Calibration Block 

Date IProbe I Equipment Serial I Beam Path I Echo Amplitude I Grass 
Age Ident 523 55 Distance Ad % F.S.H. I Level 

4, - ceoE SO3 1 -7,0 1 10 o 

-7*,-R& 470 -70- __ __ 1 0  To__ ________7_A___ 

CD c-rg& Vo !I go02 -74,~I _ __ _ __ _ 9o~~ -7 -77  s ~2O 
-7c~ -7 }..(O~ 0-II____ 

OC~r~-: 22~+ * '- _____-2-0 _____ Id 

g 0 ~~,Operato Signature 
~~o ci-~~~~~~tI~~~~i 1U form~- 2.- . . _ _ _ _ _ _ __ _~_ _ _ _ _ _ _



DISC 8ORE INSPECTION INDICATION RECORD - para. 4.1 

SET: 

ROTOR & IENT:, A-2 A/ /t.-o/ 

Stage IFlow IFace ICircumfi I Scan lEquipt I Probe lAmPlitude IGeass l~eam llub to I Probe BDistance from A /FAA/ FAf &Y /,' I Position ICWd/CCW ISerial lAngle Ildent 1% F.S.H. ILevel IPath jIndex I Movementje,.) Wore linlet IExh. " /AI f dbe i'7 

xamp) 4Zo c -I I I( . I ~ I ~ xo (max aE X axis Y axis IDAA rore 
g T 7a C IS2.33I T7! 1 _ _ _i___o 20I :a I 2s I g i 'oc 1 : s.2 

-7 _o_ rI 7e 75; .<P. 3rcA l 10% Ifcr I 2s I jo 20 41 I 5zZ I 11_A$ 
C F I-1 5 zC c sa:- s-T Roy hI2*.I5.o f -o 6 p 

__ I_ I j I 27( c. 1 oo*I3 1 /.ot 0 to ZOO_ 
IV .T~Irc I I co I4 c-3I 2.14 . 0 0 o 1 , I to pots 

5 2 r Ia m ? 20 f (- 0 1 ,0 I0 " 1 m I .  

I2 lI z* c- IY "I g i c LLS24l P_"ur o t0 20 'ch , 
I dos 1 4o0 0 tw_ 0 1 Pic tni s 

t o R D mo cc I oI t 0I r- /-___,o_5_/______ 
to -f-------co,.-ce.-----oo 

I II I- --------- 4.I ___ I I__ I -- _ _ 1 I 2I IL _ _2 I 

I I I I 

r -,YCA~s -
4
t.. L ~1 C) C- h C V < 1 c : 1 } 

C (*:F.  

Operator Signature 
UT Form 3



DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK - para. 4.2 

Tiut..B lE~ ,m v2,1r ) IW A2 Block 

Equipment Serial No. 3 -? PF 16 58 

nety Date l Time Probe Beam Index I Time Base I Time Base I Amplifier I Calibrated Gain ex/d rl 
AIdn Angle I Point I Linearity -Calibration I Linearity I Control Reading 

I Angle I dent I * L * Ius oon. 4ol d 'M47 

' / /e /o , I II~ ____ ____ L/add 4' //do II It I I I 

II iS Iq _I I ~ I I I I ~d 

C_ 2e) I 7 - i + =A o.  

1 1 _ _I0I I - oI I 

i ck to iiat II completI I I I 
II IIU IoI I 

I5& I I 3 I I fiI I I .- ~I 41r/6 Oe 4'C 

I I II ~ I__I I ~TI~~,gd ~3 
__ I_ _ _I 4 I 4< I I I f i 9I I $a% /d 

III - I ~ - I I I II 

- Il_ _ _ _ I _ _ _I _ __ I _ _ I __ _ _ _I __ _ _ _ I _ _ _ _ I _ 

- I I UT1 1orm111 

- 4 4 I4 1 4I



*@ 

UISC BORE INSPECTION INITIAL SCANNING CALIBRATION -para. 4.3 
Disc Bore Calibration Block 

Date IProbe I Equipment Serial I Beam Path I Echo Amplitude I Grass 
I Angle IIdent 5233 595 Dstance % A F.S.H. I Level 

4 
4 

_________I__________ ________ __________________________________________ 

___________________________ I ________________---------------__ ____________________.._____....._______________________d___ 

Operator Signatu~re 1I 
UT form 2 J



DISC BORE INSPECTION INDICATION RECORD - para. 4.1 

SET: 441-2> 

ROTOR & IDENT:Z- Afe 

Stage IFlow (Face ICircumfl I Scan IEquipt I Probe lAmplitude |Grass 1Beam |Hub to I Probe I Distance from I IPosition ICU/CCW ISerial (Angle Ildent 1% F.S.H. Level IPath I1ndex IMovements,) 18ore Ilniet IExh. F Aie 9a4eW 
I I (max amp) I I I ,zIaA'-T 

" AI I, a x is I y a x i I I_ _ _ _ _ _ 

I I I I I I I I I- II - - -

.-I- i ..........I. ..  

I I I____lil lI___~_______ I ____ ____ 

t 1 1 1 t I 1 
I I I lil l_ I _ _ I _ _ I _ _ _ I _ _ l _ _ _ _ 

l il_____ _ 1_ 1 1 1 1- I I_ _ __ I __ _ _ I II I I 1- I -----
4 I-I II l l I-4 I I -{ I 

(max amp) 1 41 beq-i 4k 

__-i_ _ _ _ _ 
iorr 

t1 1 _ _ _ _ _ I I II __ _ i I___I I_ ___1 

_ _ _I I I _ _ _ _ _ _ _ _ _ 

I 1~ 1 I I* 1I- I I I_ _ _ _ _ I )~-1I I I I I1 -I III I I-4 I I IIIIIIfI 
I L.....I II I I I IIII I 

I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ II I 

Ope1 to Sintr SII For



DOWEL HOLE INSPECTION EQUIPMENT AND SCANNING CALIBRATION - para. 5.2 

Dowel Hole Calibration Block 

SET: 4k/,r *-;5 

ROTOR & IDENT: 1093  

Date I Dowel Hole Ident Equipt Probe Time Base Scanning Grass 1#A' / P I Stage flow IFace ISerial Angle Ildent I8eam Index Pt Calibration Calibration ILevels 
I 1 IFSH Bs 

oo lywI973If I )-r I J - -
_ _II II_ _ I_ I I.1I 

71--r 

1 2 - I y) -ri 

r'rI I - b I_ I I 

I T 1I III I 

__ _ 1)..I.7'.. 5 & Ir- b61- L /i/0 V 4 

I I I I 

_ _I.. I / b i___ t iIt__ 
II 3I I Z bI _III I I I I /~ 
I- I- -I-I I - - ___ -~~ 

_ _ _ _ I _ _ _ _ _ I I I * I_ *_ _ _ I _ _ _ _ _ _ _ _ _ _ 

~z- C,~________~F1 1~ - 4-1 

III 1 * I 

k__ __ 1 . . . . L L . _ _ _I_ _ __ _ . _ _ _I_ _ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ II I I' I I _ _ I _ _ _ I _ _ _ _ _ _ _ 

t- ------------- jI I It t I ~ 

I 14 I fI I I I II 

-4---- 4 4 I I -I- I I I I---~~---p

" Tick to ind Icate satisfactorily completed Operator Signature 
* Check daily before use UT Form 4 ~ 

II I



DOWEL HOLE INSPECTION INDICATION RECORD -para. 5.4 

SET: 1/-1,&17 

ROTOR A IDENT: ,&/-~3 

Dowel Hole Ident I Scan I Probe Index Pt IBeam IAmplitude IProbe Movement IGrass ICalibrated 
Stage flow IFace CW or CCW IAngle Imiiz to IPath % FSH I(max amplitude) Level Gain 

I I I__________ Ii CL of Hole I ______IX axis IY axis [I Reading 

____-j_ t 1~ .L4 

r-II 1 r r r



*g 0 

DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK - para. 4.2 frl- ATT 

a . LP 3 - UA/r,13 IN A2 Block 

Equipment Serial No. ..5959 PF l4-s SF 

IXrt Date Time Probe Beam I Index I Time Base Time Base Amplifier I Calibrated Gain 
An 2le I Point I Linearity -Calibration Linearity Control Reading 

Angle ident 1*t t a< o /7 

23:zo 3 -' I 30/ I 'acle x / 

Ix co .5 6S5-/ 3 6dd a' 

I g , I & I Se I ~ - II I _ _ 

- tI I .II _ _ _ _ 
22: 3 6 I cc & 3c; II I ea8 c o .  

__/1I2/z:.roI 6O 13I I 57.- II cI 76dI 6 4I I 

I/J 23*cc I 3re I. .- C I -JI I ff d d 2____ 

II_ I~f I IIL- I I Ij/ 4 _ _ _ 

b IC''.7I ~6 I ~i I I I__ _ _ _I I I6~5 /c3 

I_ 2:3I 3 I /I ~I I____ I ___ I IZd3/' C9 

--- Iez5 I 6 I ___I I_ I_ ____I ____I I 73/2d643Z 

*lick to indicate satisfactorily completed operator Signature 
UT Form I



DISC BORE IN SPECTION INITIAL SCANNING CALIBRATION -para. 4.3 
Disc Bore Calibration Block 

Date IProbe I Equipment Serial I Beam Path I Echo Amplitude I Grass 
________ Angle Ident 53 I .Distance IM~d % F.S.H. I Level 

5233~5 5959 (mm AmI SOA f < -d:M 

10 of7-9 5 659 I 6 ' _ _ _ _I 

// 3 O 1 Tr ~ 44y 5 I _ _ _ _ _ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ _ _ _ 

Ic E- I 

'1 4' 5 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _ _ _~. ........ ~ ~ 5 
t __1_7_ __ 

____~~~~~~~~~Oeao S _ _ _ _ ~_ _ _ _I _ _ _ _ _ i gnature___ 
_ _~~~~~U _ _ _m _ __2_ _ __ ___



DISC BORE INSPECTION INDICATION RECORD - para. 4.7 

-7- -Al r
SET: 12'7) 5 ;F-, 

ROTOR 6 IDENT:ZA-3 -Ao 

Stage IFlow IFace ICircumfl I Scan lEquipt I Probe lAmplitude JGeass I8eam [Hub to I Probe I Distance from z/M'jA4/EAIXY Adi 
I Position ICW/CCW ISerial lAngle Ildent 1% F.S.H. ILevel IPath llndex I Movement44MA) IBore linlet IExh. ,1A 4a AR 1

II I I I I 1) I '1 t. I (miax amp) 2I I6, .6 & ,AlaoA -V 

11 1i .i 1 4 ~yai 
I__ _ I I I ________ I ______ IX axis___ I Yi axis_ I_ _ I___ 0 A 1 A 0 

4___1 1- - 17____ 1 C..... IP__-C/ I___I5P IA !- 7-5 9 ,j2-4 C '-- -e T: 

I- 2-50d? i-60-6 '6o4 6 -// X4 oc4,c"4( 

II.  

_ _It Iignature I_ _fo-m3I I I_ _ _ _ _ _ _ _ _ _1 _ _ _ I _ _ _ I _ _ _ _ _ _ _ J ....... _ _ __ _ _ _ _ _ _ _ _ 

I I__ __ _ _ _ _ _ _I _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

I I _ _ _ _ _ _ T _ _ _I _ _ _ _ _ _ -I 
I I1I t I tI 
I I - ~ II I
I I - 1 4 I1 14 

__ _ _ _I - f II__ _ _I _ _ _ 1 1 _ _ _ I__ _ _ _ __ _ 1 _ _ _ __ _ _I _ _ _ _i 1_ _ _ _ _ _ _ _ 

I I__ _ _ _ _ _ _ _ I _ _ I _ _ _ _ _ _ 
I I_ _ - r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ r _ _ _ _ _ _ _ _ _ _ _ _ _ 

I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ I _ _ _ _ _ 

Iic flI Sca I +up I Probe I I 

I-I I 3 f-+ I 4 1 I I -e-------

I II 1 -.-----.-
I I _ _ _ _ J _ _ _ _I _ _ I II~_ _ _ _ _ _ _ _ _ _ _ _ 

OIrto igI Ir ~,4 
I IIor



DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK par&. 4.2 MAS 

- pr Mra INts AZ Block 

Equipment Serial No. '233 I 

I nA, Date I Time I Probe I Beam Index ) Time Base I Time Base I Amplifier I Calibrated Gain d b /5 ewe rd,-P Angle Ident Angle Point I Linearity I Calibration I Linearity I Control Reading 
I * I * * |_____ * iIusanag. .... u _______r_'_ 

q/g -yco I 80I #03 - II I 4/d addd ,7& 

AgI I IdIet 1 

5 4 5 1'c 375 33_-7 '1_d6_/__ o/_iwoI fo I 8go ~J ~ I -FRd. 2 amb e5n 

II II II I I 

II I I I I6 
i - - II I I 1 A A c~d _ _ _ _ 

IT I I 

I 970I ~ I 9/I___I~I I I 1 ~ ~ 6 12~ 

-II I I I I I I I 

I I IUT FormII 

4



015C BORE INSPECTION INITIAL SCANNING CALIBRATION -para. 4.3 
Disc Bore Calibration Block 

Date IProbe Equipenit Serial I Beam Path I Echo Amplitude I Grass Anl I 23 559 I .1stance #- %A. F.S.H. I Level 

0 d6 

d 164 

_ _~~U f___ 2_ _



DISC BORE INSPECTION INDICATION RECORD- pars. 4.7 

S E T -7,&- r 
SET: ./7 

21 -Z Wag;Ft 
ROTOR & 1DENT:ZA- A ,d 

Stage iFlow IFace ICircumfl I Scan IEquipt I Probe lAmplitude IGrass 18eam (Hub to I Probe I Distance from / A A ll" Position CU/CCW |Serial lAngle Ildent i F.S.H. ILevel |Path lindex I Movement6i) IBore linlet (Exh. 0.  

____I, 13 71~~ 190 14- 0 l ___I - ____ z_ _ _ _ _ _ t tl:§ D 3 - c - - 1 1 
7 _ _ _ _ _ _ 

__ _:t--:-t-- __ 11 1 1 ___ _ 

_ _ _ _ I I I _ _ _ II__I_ 

IIII 

6perator Signature 
UT Form 3



DOWEL HOLE INSPECTION [QUIPMENT AND SCANNING CALIBRATION par 5.2 
Dowel Hole Calibration Block 

SET: eZ1r0/7~ 

ROTOR & IDENT:/-O-j 3 
T r CcoeK 306&OCK 

k~~Rbs -Io~ZP~r, CA/ POSirTeA Date 1 Dowel Hole Ident | Equipt IPiobe / Time I Grass II/IAt, %t Stage IFlow JFace I Serial IAngle Ildent IBeam * lndex Pt I Calibration Calibration I Level.  I I I I II I FSH d s 
I t JI I I I I I. II 

I 1 I(1 b I i / i 
1 I - IL I LL I I 1 4I44
I I4-3 I i-rI I I I I II_ _ _ _ _ r-~~~ ~~ -yx gr IrI1

6 33I- 1o 4(b- 1I /4/ 

___I I If Ir-DI I 

III I I I I 

___L -3 F IF.~ b I1~ 
I__ I-J- -f 1- bi 

I __g- Ip Ir b III I II_ 

I III _ _ _ I _ _ _ I _ _ _ I _ _ _ _ _ I 
I _ 7 3I I? II III I 1 1_ I_ - I - f I- I I I t It1 I I- 11 

III II 

* Tick to Indicate satisfactorily completed Hol 
*Uoerr/o Ce d l bf e eu re4 

+ ~ ~ ~ ~ ~ b Chekseiy efre reUT6omE



DOWEL HOLE INSPECTION INDICATION RECORD - para. 5.4 

SET: 4&d,r$ W--?(/ 57~'A6a 

ROTOR & IDENT: -3 

Dowel Hole Ident I Scan I Probe Index Pt I Beam | Amplitude I Probe Movement I Grass I Calibrated 
Stage IFlow IFace I CM or CCW Angle I al I to I Pat I % FSH I (max amplitude) I Level I Gain 

I CL of Hole /R ) X axis Y axis Reading 

IIop I 

1' y ' 1 1 I[ I_ _ _ _ _ _ 

I I I I _ _ _ I I _ _ _ _ II _ _ _ I _ _ _ I _ _ I _ _ _ I _ _ __ _ _ 

I I I tI- 
I 44---- 1I III 

- i I I 1 I I I I I I I I 

IDatI 

I I1 Ior- 5 I t t *1I Ill 
I I______I I I______I____I ____I __ I I __________ II _________ _______ ______ _I___ I _____________________ 
I I____ I-fI I I I I I 
I-I-I I I- Il I-I 14 I 

I I I I I I _ _ _ _ I _ _ I _ _ _ _ I _ _ _ I _I _ _ _ I _ _ _ _ _ _ _ 

I- . II I I I 
_ _ _ I I I__ _ _ I _ _ I I _ _ _ _ I I _I__ _ _ _ _ _ _ _ _ _ _ _ _ 

I_ _ _ _ __ _ _ _ _ _ I _ I_ I ll_ _ _ 

II 11I I 
1-I- I 41 1-I I 4____ I 

_ _ _ I I I _ _ _ _ I _ _ _ I I _ _ _ _ I _ _ I _ _ _ _ _ _ I _ _ _ I - - - -- __ _ _ _ 

I I I I 1 1 11111 

4 I 4 1UI4 formI5



DISC BORE INSPECTION EQUIPMENT CALIBRATION CHECK -par&. 4.Z "P7- zxi),.; 
1~mu~ ILJ-? Vr-J -r 3 W A2 Block 

PF tiS8 
Equipment Serial No. ~3 

2nu Date I Time I Probe I Beam * Index Time Base I Time Base I Amplifier I Calibrated Gain ''' ~ t/~ I nge det Angle I Point I Linearity ; Calibration I Linearity I Control Reading 

22 LAL 19 ___-' ~~~ 22, o I~ 

__s~,~00 -30 I VO ?0 3 I ~i*~I~ ~ L i4I&2:2 9___ 

imI t i 7 
1sc~22-3O 4 -7,!- I~ ~ 4 ~ c& 0 

12.. 91 1- 004,.;,i2D9 O ; c 

-~~~U For I



DISC BORE INSPECTION INITIAL SCANNING CALIBRATION - para. 4.3 
Disc Bore Calibration Block 

Date IProbe I Equipiment Serial s eau Path I Echo Amplitude I Grass Ang e I ent523 59 9 I Distance 4i %A~ F.S.i. I Level 
.....................  

0*s 

I7= I 23 

Oprao S:naur 
1)~~~~~~~~~~ ~U 1or It:2j.S-F7. ..............



DISC BORE INSPECTION INDICATION RECORD - par&. 4.7 

SET:. 42,--V .-ArZ7 

ROTOR A IOENT:, 0 - 3 X' 

Stage IFlow lFace ICircumfl I Scan IEquipt I Probe lAmplitude IGfass IBeam IHub to I Probe I Distance from l/J.42./ dA l V A.  I I Position Ial/CCW ISerial IAngle Ildent 1% F.S.H. ILevel Path lindex I Movementfm) I8ore linlet IExh.  I I I I I I I I(%)I,,0-)It1 (max amp) I I I ~..u'~ I ,I I I |_ ( I) 

-7 b 5 c-53I20* 1 0-3 120 !930 sso - 0IQJ0 T. I Ig 2Z 1 O 5? O' /03 Ao c'<2 9 
-7 F b 7 c .1 S2o -7o*- I 702 142* 1 -,I7) 0 2_ 

_ I 
- F - I 3 2 " c-' s 23 4 Bef a-0- 3 ( 0% 2 dIbO I_ __ _ _ 

03 M49 1e lo. Soo 1 90 I 1-2. I R I .. 1 291 c"V-' s2 - 7ic I03 4+4 
_%__o_2_o 

ib 2 I 7 CLI.2.-r II ?C!+I1 2Cz c 1sc2 

T 

_______~~~~~~~~~~~ .- - ............. 1 .......
__ __ _ __ _ __ _ 

_______ t- --1 ______ r-T- ------------r_ _ __ _ 
P e it Frm 3 

MovemenIf thu) Ir neIxh 45/ A4/" 

I I I J 2I0 2o Is t I 4 

_oI_2o II . s I I-IoIII s 

OpeI Io SIgn r 

1T Frm1



*OE OEISETO QIMN NDSANN AIRTO as .  

Dowel Hole Calibration Block 

Date~ Doe Hoe____ qup Probe *Time Bas: Scanning IGrass ,,4ML, 

fyw % I tae J'lw 1'ae Seia AgleIlent18am inexPt Clibaton Calibration I Level I~ I~~ * s t 

t- 
-- -7 

Chec dal befor usei 
UT For 41



DOWEL HOLE INSPECTION INDICATION RECORD -para. 5.4 

SET: 

ROTOR & IDENT: 

Dowel Hole Ident I Scan I Probe iIndex Pt B eam IAmplitude IProbe Movement IGrass ICalibrated 
Stage [Flow Irace I CW or CCU I Angle I .it~ to IPath % FSH I (max amplitude) ILevel I Gain 

I I _________ I i CL of Hole I I_ _____ X axis I Y axis II Reading 

-prao Si-g-nature 
4 4-4Date 

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ U For 5 _ _I I_ _ _ _ _ _I__ _I_ _ _ _I_ _ _ _ _


