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8 INTRODUCTION

89 .
.

Iji The work presented in this report was perfonned to document the inspection
*I capabilities of an eddy current examination system employing a standard bobbinI

til coil probe, for the baseline examination of newly installed OTSG f__.
:3 sleeves. A primary area of concern was the ability to detect flaws which are
[|g ;1ocated at the - texpansion transitions, parent tube flaws at the edge of the
e 15th tube support plate (TSP), and parent tube flaws at the sleeve end edge.
l.' |-----.-.*

g; .Syygggy ,. .. . . . . . . _ _ . . . . . . . . . . . . . .

IE . .

=i It is concluded that the bobbin coil inspection systen results .in an
* adequate baseline examination of OTSG mechanical sleeves. The ~ and

!! ~

! system is capable of detecting all the flaws in standard 49108
~

3 '(drawing attached - Figure 2) except the 40% through wall (TW) hole at the
;e sleeve end edge. Detectable flaws include a 40% TW hole in the parent tube

' *j. at an expansion transition, a 40% TV hole in the sleeve at an expansion
! 5ei transition and parent tube flaws at the TSP edge. The area at the sleeve end
| 123 edge is not considered to be a critical inspection area for the baseline exam

8;' because of the preinstallation EC exam, and the fact that no stresses are
gj[ induced in the tube at this location during installation. For_ subsequent
$1. inspections, it is recommended that

. . .. . ,

iI! t .
5any other new applicable developments be

ejj evaluated for detecting parent tube flaws at the sleeve end edge.
,

f| EVALUATION PROGRAM

f!g Figure 1 is a drawing of a typical installed DTSG mechanical sleeve. Figure 2 -

E : *, is a drawing of the sleeved tube calibration standard used in this evaluation.'

31 Figure 3 is a drawing of the " clean" expansion standard which was used tog,

82 generate mixes to suppress the expansions. -

ib
it. A diameter, differential, bobbin coil probe was used in all
Iy examinations. A MIZ-12 and a MIZ-18 inspection system, both with 250 feet of

| !3i remote cabling and any applicable pre amps, were both evaluated. Several
! eje different frequencies and frequency mixes were tried employing each system.

r|| Frequencies of between 25 and 250 kHz were evaluated for parent tube defects.
i

.
!rg Frequencies between 100 and 600 kHz were evaluated for sleeve defects. Various

j 48 2, 3 and 4 frequency mixes employing frequencies between 25 and 600 kHz were
;y evaluated for detecting flaws masked by expansions ,and TSPs. The best systemj

!

A2014 Page 1

Baseline Inspection of * * ' , " , . "I
*

* - - " ' "" -

,,

- A. OnTSG Sleeved Tubes. . . . . . . . . - .

A . . . . . . . . .



. _ _ _

,

'

THE RABCOCK & WILCCX COMPANY'

.

' Pown oaNutADON GeOUP

REvlstows O
=."- .- -. - .

.
-

Li85i -
.

!!f and frequencies for detecting all of 'the defects in the sleeved standard was
]jj selected and plots of the flaw indications were made. '

5 RESULTS "

88f Both the MIZ-12 and'MIZ-18 were capable of detecting flaws in the sleeve and ,f

||X! parenttube)nthefreespanareas. As examination was found to be I

optimum for\and quantifying sleeve defects in the free span areas, using eithere-

I the MIZ-12 or MIZ-18. A examination was able to best detect parent

j|g
tube flaws in the free span areas using either system. The . .

' exam
-however, resulted in poor phase separation between flaws of different depths

|- making quantification of flaw depth difficult. (48" between 20% and 100%
,

8[r
,

i through wall parent tube flaws). Using the
_

1 system, the expansion signals
saturated unless the gains were set extremely low. Saturated signals are not~

jt mixable; therefore, the resulting low gain expansion mix needed for the MIZ-12
*j system could not detect parent tube flaws. The large dynamic range of the

!
_

. system allows for mixing of the expansion signals without decreasing i
sensativity. An inspection using the with a a

.

mix was capable ~!
r: of detecting a 40% TW hole in the sleeve at the expansion transition (defect B
te in Figure 2), and a 40% TW. hole in the parent tube at the expansion transition .

; ,i ,. (defect A in Figure 2). The f mix was set up to suppress the larger
A second u ,

.

. mix was capable cf
exbansion in the standard in Fi ure 3.eting all of the flaws in the parent tube free span while positioning thei**

j2f de

vi edge of a TSP sample other each flaw, after mixing to suppress a TSP sample. -
Bi!
St. Figures 4 through 8 are plots of the _ 'EC signals generated from .

Il! sleeve flaws in the free span region (flaws L K, J. I and H respectively in
o;j Figure 2). All flaws are readily detectable and quantifiable. Figures 9
"jg through 13 are plots of the. tEC signals generated frun the parent

|g;. tube flaws in the free span region (flaws G, F. E, D and C respectively in - | 4

; Figure 2). All flaws are readily detectable.
,

EA! Figure 14 shows a plot of the * mix EC signal from the 40% TW parent
I, tube flaw in the free span (flaw D in Figure 2).I

,80
Ei! Figure 15 shows a plot of the mix EC signal from the composite of an
ja g expansion and 40% TW parent tube flaw at the center of the expansion (flaw M in
"Id Figure 2). Figure 16 shows the center of the expansion only, which clearly
!3s reveals the 40% TW parent tube indication. This flaw is v.asily detectable.

j$
o

Figure 17 shows a plot of the mix EC signal from the residual of the
1.8tX suppression of the larger " clean" expansion shown in Figure 3. Figure 18 shows

l i8 the first transition of the " clean" expansion only. Figure 19 shows the second
,jj transition of the " clean" expansion only.[ ,
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Figure 20 shows a plot of the ; mix EC signal from the composite of an

jr expansion with a 40% TW parent tube flaw at the first transition and a 40% TW
L*I sleeve tube flaw at the second transition (flaws A and B respectively in Figures

3*g|
r

r 2);n Comp'are this signal to Figure 17. Figure 21 shows the 40% TW sleeve flaw
at' the first transition only. Compare Figure 21 to Figure 18. Figure 22 shows

8 f the 40% TW parent tube flaw at the second transition only. Compare Figure 22 to
Iji -Figure 19. Both of these flaws are detectable. ~

r 3
| The differences between the clean expansion EC signal and one with a flaw ate

i : the transition is clearly evident. However, it would be beneficial for the ;

*[ analyst to compare any subsequent inspection data to the baseline EC signals
,

|| from the expansion regions.
.

5 i Figure 23 shows the i : mix EC signal to the 40t TW sleeve flaw in the"

..

[5 free span (flaw I in Figure 2) from the expansion suppression mix.
*i

jg F_fgure 24 shows the EC signal from the TSP sample. Figure 25 shows the
3 EC signal from the TSP edge placed over the 20% TW parent tube flaw
e3 (flaw e on Figure 2). Figure 26 shows the . TSP suppression mix at the
!a same area as shown in Figure 25. The TSP signal is completely suppressed and
*i. the flaw is readily detectable. All of the flaws approximately 20% in the .

j5j parent tube free span located at a TSP edge were readily detectable.
..

'
8 The only flaw not detectable in the standard in Figure 2 was the 40% TW parent
gf'||

tube flaw at the sleeve end edge (flaw N). Two frequency mixes resulted in
i

it. large residual signals. Thr.ee frequency mixes could suppress the end of sleeve ,

a!jal signal but were then not sensitive to the parent tube flaws. Increasing the
taper to approximately in length did decrease the residual end of

g|g sleeve signal, but not sufficiently. A ' df ameter bobbin with a _g,

6was available for a limited evaluation. The _ . . . _| gg*.
| g, did give increased sensitivity to parent tube flaws at' _ and was lower in

,, 8 sensitivity at high frequencies to the expansions. A larger diameter
.

'
,

i g *. ; ' probe specifically designed for sleeve inspections may giye better resultst

! :=y for detecting parent tube flaws at the sleeve end. _ 1-.

., 8 6 any new development in the area of sleeved tube
'

fj! examinations may also prove beneficial for better quantification of parent tube '

g flaws.
Iu

I3i CONCLUSIONS
,ya
I| The system can be used to suppress expansion signals and still detect I

!Ig flaws at expansion transitions while the system cannot. Therefore, all
8 fB further conclusions are based on the system using e diameter .

,g differential bobbin coil. y/[ ,

|
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g ASME. type flaws in the sleeve free span of 20% TW or greater can be detected
jg, and quantified. -

*

!y ASME type flaws in the' parent tube free span of 20% TW or greater can be
x .. .. . . .

"

g| detceted and semi-quantified.
8 =

*j ASME type flaws in the parent tube of 40% TW or greater can be detected in' the
,

; center of expansions and at expansion transitions.

![gg! ASME type flaws in the sleeve of 40% TW or grecter can be detected at expansion 1

It transitions. .'

ti,-

je . ASME type flaws in the parent tube of 20% TW or greater located at TSP edges
j can be detected.

$! Thei .1 and .
'

.. system can provide an adequate baseline inspection
~

j I- of OTSG mechanical sleeves.

.'I RECOMMENDATIONS
,

:!
tjg The primary inspection frequency for unsleeved OTSG tubes is _ , . . ...
2.j Therefore, for the full length inspection of sleeved tubes, it is recommended

j!! _ . . .
system be. used employing inspection frequencies of- i;r that.tht _.

n

j!I Subse uent examinations should include the same inspection frequencies as the -

basel ne exam and also a review of the baseline data at the expansion regions.,-)tI
| ir ; probes should be evaluatedg!! Tor better quantification of parent tube' flaws and the detection of parent tubeX;

: B 5 flaws at the sleeve end. .
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