\\\\\\\\\\\\\\ . Electromagnetic Acoustic
\\\\\\\\\\\\ N ////////////// Transducer (EMAT)

7 NN\ Inspection of Furnace Tubes
Using Fast Scan Technology

O : 7
////////////// T \\\\\\\\\\ \\ by Robert S. Grandahl
“ay ///////////////mmm\\\\\\\\\\\\\\\\% W




Z

ACUREN

Robert S. Grandahl

B 15 Years NDE experience
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e Standard NDE Techniques (UT, MT, PT, RT, VT)

e Boiler Condition Assessment Techniques (FST-GAGE®,
NOTIS®, Hone & Glow®, Acoustic Ranger® and
Replication collection).

® Been involved with fast scan EMAT inspections since

O // ; \\ 7 deployment of EPRI/Babcock & Wilcox developed FST-
/////////// M \\\\\\\\ GAGE® and has been involved with the development of

/ \\

/////////////////llllllml\\\\\\\\\\\\\\\\\\\\ Innerspec® temate® Inspection System

Current job

® Acuren Inspection Operations Manager in Iron Mountain,
MI working closely with customers and inspection
personnel in developing inspection solutions.




Electromagnetic Acoustic Transducer
(EMAT)

H EMAT
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’ \\\\\\\\\\\\ -— ///////////// // e What is it and how does it work?

e What are it's advantages?
® How can I use it?

= Thickness Examinations
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= Flaw Detection

B Information Sources

e Innerspec Technologies
® Babcock & Wilcox / EPRI
® Acuren Inspection

® American Society for Testing & Materials (ASTM)




What is EMAT

Piezoelectric UT EMAT UT
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Ultrasonic Wave Ultrasonic Wave

Using Lorentz forces and magnetostriction, the
EMAT and the metal test surface interact and
generate an acoustic wave within the material




Advantages of EMAT Inspections
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Ultrasonic Technique
+ Volum etric Inspection
+ Easy One-Side Access to
Difficult to Reach Areas
+ Safe and standardized

2L ' Modes .

Conditions

(no couplant)

- Easy to Automate » Sample to Sample

and Integrate in 3 c:“sm's el : g:’:::a':':; Self-Calibration of
Production » Capable of B Signals on
’ 2 robe to Probe Horizontally
No Couplant Inspecting Guided Waves
= Small Changes in Polarized Shear
Induced Errors Rough, Dirty Brobas Aikisdo Wave E = Accurate and
- High Inspection (Oily/Wet), el et T b Gt LD Repeatable
Speeds (over 1 Oxidized or Inspections
(e.g. part (Especially .
m/s) Uneven Surfaces ; No need for
- : curvature) Advantageous for :
Capable of High Weld In Ho Operator
Temperature RSP n) Interpretation




What are the Uses?

Applications for EMAT include inspection of
pipelines, rail track inspection, and various
shop inspection techniques ranging from on-
line butt weld inspection, seamless pipe
inspection, to hot billet inspection. It is also
commonly used to detect wall wastage
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furnace tubes.
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Using EMAT for Tube Wastage and
Hydrogen Damage Inspections
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Using EMAT for Tube Wastage and
Hydrogen Damage Inspections




Using EMAT for Tube Wastage and
Hydrogen Damage Inspections
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Preparation and Production

e Provide access & lighting to the exam area,
AC Power and a power wash of the tube
surfaces

e
\\\\\\\\\\\\\\\\\ I ///////////////
! 2 //

e Scan speed is 6 inches per second
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////////////”””"“““\\\\\\\\\\\\\\\: requirements, a two person team can

| typically complete 500 - 700 linear feet per

hour




EMAT Reporting

Client is left with all of their data along with a

T _ N
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The Viewer, allows them to view, zoom, pan
and print the data

If thickness trending is needed, the EMAT data

) .,
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allowing reporting, trending, analysis, etc.




One format of Reporting showing
wastage
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Another Example of Report
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Exported to reporting packages (BEAM,
Excel)
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oy a
\\\\\\\\\ \““l""” ////////// Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat
cut ol = 7 =
\\\ ////// B & calibri Sl -|[A A [+ | Siwrap ext General - &) 4 | Normal Bad Good ==
N\ . = ; . || B
Paste B r - A~ 3 S Merge & Center - ||[$ ~ % » |[%8 Conditional Format  Neutral [calculation | _ | Inser
\\\\\\\\\\\ //////////// =" Format Painter = = e 2T 2o i 2
\\\ S /// Clipboard ] Font Fi Alignment 7l Number 7} Styles
\ Al8 - £ | 033
A B c 1] E 3 G H 1 ] 3 L M ] ] P ] R 5 T u [ W % ¥ z AA | AB | AC | AD | AE
E
T el pass 1 2 3 4 5 5 7 8 a 0 [ 1z i “ [ 1 i Gl [ 20 2t 2 ] 2 2 = i 28 2
2
3 016 let 0283 0278 0282 028 0287 0282 0287 029 0291 0295 028300299 o278 oze[NNOBOE 029 0287 xo0m 0230298 0293 0274 0265 WOUX 0287 RO 0283 028
1o 016 center XOOE 0293 N0OB 0285 0289 0206 0264 0208 0290 0207 0282 0292 0291 0289 0288 0231 0206 0207 0202 0297 0289 024 029 0206 0285 0297 02670 0302 02
n 01E right 0277 0282 0.288 =001 0238 0237 028z 0za7 0238 023 n.287 0238 0232 0233 0.234 nzsg 0282 0.288 =001 0233 0233 0275 =001 0278 X001 0.285 nzre D286 HO0
1
B 025 ekt 0234 0284 0278 0285 0295 0281 028 028 0288 0283 0283 0263 0267 0277 02e3[0E0 0288 0286 0263 0286 0287 0292 077 0288 MOOX 0286 NDOIX 0231 028
| 025 center |03 0282 WOOW 0286 0288 0288 0284 028 0287 0297 0261 0288 0287 0289 0285 0233 023 0294 02 0295 0298 0285 028 0285 0286 0288 028 0282 028
B 025 right 0275 D284 029 KON 029 0288 024 0209 0206 029 0205 0296 0293 0293 0204 0286 0262 0209 0302 03 0287 0276 MOOIK 0273 MOOX 0206 028 0287 KOO
1.
7033 et 0294 0279 0285 0285 0202 028 0291 0286 0292 0284 0205 029 0279 ozes[NGHO0E 0205 0287 0204 0207 0288 0292 0275 0204 OO 0284 XOOIK 0281 028
) -z 0292 ¥o0bX 0285 0289 0204 0264 0288 0290 0209 0261 023 0205 0289 0295 0203 0204 0290 0234 029 0208 0267 029 0204 0285 0288 0265 0289 0%
iE] n2st 0.288 =001 0232 0237 0233 0za7 0285 023 n.zes 0238 0231 023 0.235 nzsg nze 0223 0.303 0233 0288 0275 =001 0zva 0278 nzz4 n.zez D287 X001
20
2t 041 left 0231 0286 028 0287 0285 0282 0273 0286 0285 0282 029 0276 (365 0084 0233 0286 0088 0574 (285 Xo0fs 0083 0388 023 028
2z 041 center UMD 0283 0286 0285 029 0283 0284 0287 0295 0286 0281
23 04 right 0276 0282 0288 0231 0292 0297 0233 0207 0284 028 0206 & s Tren Demo Recovery Boiler, 3: 12/01/2005
24
S 05 left 026 0299 U2el 0297 0295 0281 0279 0260 0295 0294 0289 R whll
26 05 center [NOZH 0284 028 0285 0283 0234 0285 0267 0295 0284 0260

\\\\ k2 05 right 0zre n2st nzes 023z 0231 0.235 028z 023z 0283 023z 03
\\ 25| 058 ekt 0278 0283 028 0287 0286 0079 028 0283 0282 0232 0267
\ 30 058 center [WODZH 0285 0281 0285 0291 0284 0285 0286 0293 0287 028
\ Ell 059 right 0276 020 028 0231 0209 0283 0232 0295 0284 0289 0209

32
\\ 3086 ek 0278 0265 0280297 0206 0281 028 0205 0263 0288 0204
\ 3¢ 066 center 0281 0283 028 0265 0208 0284 0230 0267 0293 0288 028

U .,
T
N\

36 DEE right 0zre 0283 nzes nza 0283 023z nzes 0231 0283 0283 0.235
ER

37 075 left n0zre 0.288 X001 0za7 0285 nzst 0283 0288 0238 0.288 n.ze4
38 075 center 023 0282 0262 0285 0287 0285 0287 0287 0292 0288 0281
3 075 right 0277 D284 0207 023 028 0283 0232 0281 0284 0296 0204
40

1] 0.3 leit 028 0204 0262 0288 0280 0201 0262 0207 0202 0265 0282
42 083 center 0231 0281 0283 0284 0289 0285 0384 0286 028 0288 028
43 083 right 0276 0284 0287 029 0289 0285 028 0281 028 0288 0262
4

45 091 left 0278 0234 028 0za7 0285 0273 nzez 0286 0282 0.288 n.ze4
46 091 center 0293 0284 0285 020 0206 0284 0207 029 0289 0282
47 0.1 right 0275 0285 020 0209 028 0285 023 029 0285 028 0209
48

49 099 ek 028 0280 026 0236 0295 0201 0262 0205 0295 0286 0286

ok ke B o




\\\\\\\\\\\\\\ M ///////////////

\\\\\\\\\\\ Jiling /////////////
A //

// ///// ‘\\\\ e
Uy W \\
//////////////mmnm\\\\\\\\\\\\\\i\

Questions ???
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Materials Engineering & Testing
A Rockwood Company

Robert Grandahl

Operations Manager, Iron Mountain Division

Phone: 906-779-5285
Cell: 906-458-1666
Fax: 906-779-5292
Email: rgrandahl@acuren.com

Acuren Inspection Inc.
101 East ‘H’ Street
Iron Mountain, MI 49801



