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About TesTex

% F TesTex

rIééIéX'EEA ‘ &lmo

Technology

TesTex was founded in 1987 and has become

a leading provider of

. CIMOTECH is
the general agent of all TesTex’s products in
the Asia-Pacific region.

TesTex B3I F 19874, ENHRLTLH
HEE., 3 48 TesTex &4
FRETAXEESAE,

TesTexis a

pioneering the development
and use of NDT systems for the inspection of
both ferrous & non-ferrous components.

TesTex —=% ]
FEEMERIE ST B T T REM A
N&EBFMNAE A TFaIGVE,

TesTex is selling a full range of Electro-
magnetic Technologies equipment and
services. All can be

TesTex IRMHBFAS N BHTIREN IR EFMIQ
MRS, ARESE

o



Services TSRXZ. | ¢%0 tro
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rIééIéX’EZA — Crack Detection



BFET for Cracking detection RSRXZ. | ote o
AT LU EH BFET HA

From micro cracking to leakage:

TEZRR, RTBO

Crack detection is very challenging for most of the UT
techniques and mainly if cracking is combined with
pitting and corrosion.

M EFEBRRARR, KRN IFEEEN, &
FRUSHIRME., BRFBEE—IE,




Theory of the BFET probes
BFET A& X A/RIE

Crack 47

Magnet Flux Lines f#1%

Unbalanced State
EFERE

RlexZ, | o

Cracking and weld inspections are typically completed
by traditional NDT methods such as Magnetic Particle
(MT), Dye Penetrant (PT), Radiography, and
specialized Ultrasonic techniques.
RYMRENNERERXRAEMNNTRIGCNFER, 1ot
M (MT)  BE&E (PT) . BEIRGMERERRA,

The TesTex BFET was developed as an alternative to
the traditional cracking and weld NDT methods. The
inspection technique can be used to detect surface
and sub-surface defects in plate welds on Carbon and
Stainless steel.

TesTex B9 BFET SRR A RAXEEZNROVEET
RGN EARRME T ER SR, ZENEATTA TN
R . AENIRERERE TR



BFET for Cracking detection
AT BFET £A

BFET to cover all kinds of cracking
BFET K] 78 3= & K RGN

: : e . |
Several applications & I AZFR: sxFa
- Pressure vessels A28 \
- Tube to header welds & sL{F4& \
- Dissimilar metal welds £E¥84& \;\\VQ
- Windmill towers X|FB1& | g\g\
\\&x/

- General vessels L@ A8

- Storage tank floor/shell welds fi&t&E . 4MFciR4E
- Pipelines €38

- Bridges — Columns #2232

- DA tanks DA i

P PN 1

Hydrogeh induced cracki

Technology

rIééIéX'EEA ‘ &Mo

External Microbiologically Influenced Corrosion (MIC) /
Oxidation under deposition

SMRETEMIBIR | SRR

Internal pitting or
uniform corrosion

R R IEER I S [T

Flow induced corrosion

WA AR HI S 1

Stress corrosion cracking /
embrittlement /
sulfide corrosion cracking

NI / Bett /
A S TR 2



Customized BFET probes RSRXZ,. | et

E&lk BFET #RsL

BFET Probes
specifically designed
for varies of
applications

& N =M R A i =AY
*EHI BFET Rk




Theory of the BFET probes

BFET #&RL/RIE

Figure XI-821-2

Example Coil Arrangement: Tangentially Oriented Driver Coll
with Passive Receiver Coils Oriented Perpendicular and
Tangential to the Examination Surface.

Scanning direction
AELM

Drive coil

REhiLE

Receiver coils

Rl

Eddy Currents
=

rIééIéX'EEA ‘ &Mo

Technology

As a derivative of Eddy Current, the Balance
Field Technique (BFET) was developed to
enhance the signal responses produced from
smaller defects such as cracks.
ERRMBITTER AR, BFET EEIBENANE
BUNRBEIEIE S HIREN -

Two receiver coils are wound together on one
bobbin. One coil is parallel to the testing plane,
while the other coil is perpendicular to it.
ERRMBITTER AR, BFET EEIBENANE
BRUNRBEIEIE S HIREN -



BFET approved by ASME Section V
BFET £ A&@id ASME Section V txf

BFET was incorporate in ASME V version 2023.
BFET £ AR TF ASME V 2023 kR,

On review of the technique it was established that the Tangential Eddy
Current Technique and Lift off Compensation Technique use very similar
electromagnetic configurations and the document was adjusted to
incorporate these BFET techniques as well ACFM does not use phase
information so has another appendix in the ASME.

AMEATRBMERAEA TIEEXUNBEHISE, ZXEERFEATE
& BFET $§7|< HF ACFM %um%%dﬁ{ﬁﬁ%, Rtk ACFM &1 &7E
ASME M5 —ET MR,

ARTICLE 8 ASME BPVCV-2023

MANDATORY APPENDIX XI
TANGENTIAL FIELD EXAMINATION OF FERROMAGNETIC AND
NONFERROMAGNETIC MATERIALS AND WELDS FOR THE
DETECTION AND MEASUREMENT OF SURFACE-BREAKING
DISCONTINUITIES

XI-810 SCOPE

This Appendix provides the requirements for the detec-
tion, depth, and length measurement of surface-breaking
discontinuitie€ in ferromagnetic and nonferromagnetic
materials and welds. The nination technique may be
single channel or array

XI-820° GENERAL REQUIREMENTS
XI-821 TECHNIQUE

tial field (TF) examination technique uses a
d tangentially to th mination sur-
coil is driven with an alternating v
rce. Perturbations of the eddy
current-induced magnetic field are monitored with one
or multiple passive receiver coils whose orientations
are perpendicular or tangential to the examination sur-
face. Eddy current fields are established in a direction
perpendicular to the orientation of the driver coil. Pertur-
bations of the eddy current field are the result of eddy
currents flowing around and underneath a
surface-breaking discontinuity (see Figure XI-821.1). An
r coil arrangement own
ndary magnetic field (B) cre-
ated by the nts may be monitored in the
and z directions (Le., B-x, B-y, and B-z). The magneti
directions are defined as follows:
s the component of the secondary magnetic

(c] Bz is the component of the magnetic field perpen-
dicular to the material surface

There are a variety of other driver-r coil ar-

s that produce the same eddy current field or-

ing discontinuity. The tangentially oriented

ver coil (B-x orientation) will provide information
about the depth of the discontinuity, lift-off, and material
property variations. The receiver coll ariented

perpendicular to the material surface (B-z orientation)
will provide information about the length of the discor
nuity as it is itive to the difference y current
tation around the beginning and end of the discontinu
Information gathered from the passive receiver coils may
yed on a strip chart, two-dimensional C-scan dis-
sociated phase-amplitude display.

XI-822 WRITTEN PROCEDURE REQUIREMENTS

The TF examination shall be performed in accords
vritten procedure that sh;

ten procedure shall establish a single valu.
of values, for each requirement.

X1-823 PROCEDURE QUALIFICATION

When a written procedure qualification is specified by
‘ode Section, a change of a requirement
1 identified as an tial variable shall

require requalification of the written procedure by de

maonstration. A change of a requirement identif

nonessential variable does not require requalification of

the written procedure. All changes of essential or nones
sential variables from those specified within the written
procedure shall require revision of, or an addendum to,
the written procedure.

Figure XI-821-1
Induced Eddy Currents Flow Around and Under
a Surface-Breaking Discontinuity

ASME BPVC.V-2023 - Page 286
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BFET Inspection Benefits
BFET Ry AR

Replace Dye Penetrant and Magnetic Particle tests for a

safer and clean environment
AERSENEMREN, ITEENEE. BENHKE

Detects surface and sub-surface cracking up to 9mm deep

AIRNERER TH&RS 9mm SRR

Inspects ferrous and nonferrous metals (Stainless Steel)

AN Sk RIS E (IR )

All surfaces with or without coatings (up to 15mm coating)

ANRETRERERETERS 15mm ERENTH

Test speeds is very fast up to 30cm/sec
MERE, EESIA 30cm/B)

Minimal surface preparation, no couplant

NEERFBEENRELE, THEBESH

3D Viewer for better analysis of the defects

DML E S BB i i TR oA

TesTex can design special probes and scanners according
to specific requirements

TesTex AJRIBIFIATE KEFIRLMPAERS

11



Y

BFET Software
BFET software makes detection fast and accurate
BFET BR{4-{sERRBE A2 SE hN R AN AE

BFET {4
Frequency range 5Hz-30KHz

SMESEE 5Hz - 30KHz

Real time data processing
SCAT#HE AL
Data displayed in horizontal, vertical, and impedance planes

é TesTex P
T PN HIRHEOKTE . EEABERRET
\ 1§l ]
gl -t Noise and liftoff signals can be rotated away from flaw signals
B IR EHREESTE S SRS S S

Up to 8 channels for 3D analysis

3D X REZ 8 MEBHIE
12

I =




BFET — the only solution on Stainless RSX 7. | e o
BFET — REFNIM AR 2%

UT / RT: Start of CSC is too small
a5 HEKRIE (CSC) fiakK/

PT / MT: Ok, but too late or you need to have access to the inner side

BIE W BliT, BESEMANER, NFEZHARID

AE: Can be, but difficult on stainless steel

FRS: FREN, BEAHEN LRARMgE

Could find INTERNAL CRACKS up to 8mm subsurface?
H AR EEINERUARE T 8mm RRIRL?

(K



The CLAW for HRSG RSRXZ. | ¢fe o
HRSG 2 FHLHT

The CLAW for HRSG (High Recovery Steam Generator)
using BFET probes and camera

& BFET RRBESLARATIE HRSG 1 ERAHIAIMT

Mechanical platform built for BFET flaw detection
L1778 BFET #RB&HN Mg MRS

Optimally orient the sensors with respect to the upper toe of the weld
while allowing a rotation about the tube

MACRIERRERAED, AIRIIRIREE EEHREEE

The scanner has several degrees of freedom and axes of motion for
the 2 sensors to be oriented correctly as they rotate about the tube
PAERLEETEREAEURZEsIHO, LUE 2 MERBEREE
e Y IEfARE @

14



The CLAW for HRSG RSRXZ. | ¢fe o

HRSG &R/

e

| @& B
The CLAW for HRSG (High Recovery Steam Gen@’raﬂn‘)
using BFET probes and camera i,

& BFET SR RBERLBRARI| HRSG &L

The scanner can be unfolded to reach past the first row
tubes to the second row and in some case the third row
AERLAUIERABSE—HEEBEAE_HEE, EE
FEER T RIAE =HE

The amplitude tells more about the size of the defect.

IR R R BT LA SE # 3 fz BR R B R

The equipment can replay the movement combined with
the video for further inspections and comparisons

IREALAESUREISEE, LMER—SREN R



The CLAW for HRSG rIééIéX’EEA ‘ &Mo
HRSG & HHM/MN

Vent (2)
Vent (3)
Vent (4)
Outlet
Vent (5) HAJS0
outlet | | BROOS|! -
Vent (6) S0 A
BRooa f -
Vent (7) i (5%
o) HAJ50
AC001
C.
Outlet
HAJ50
BRO13 |/ _—
9

HAJ50 BROO3
HAJ50 BROO2
o
2
=)

HAJS0 BROOS
0]
HAJ50 BROO4

2

Enter the Header to access the tubes
M Header i# A & a)f8

HAJ50 BROO7

n

16



The CLAW for HRSG RSRXZ. | ote o
HRSG 42 FIHLIT

AN JVMMWW‘“WM’W U Pt st Adna

i, PtP =140 N AS Calibration to get the minimal signal level

ti , AN | | ERRRERRERIE S SR

;
1
N

A=A f“\ . W/ y

Top View (Acg. Pit ASin) 2 CHANNELS

A
A A
- f )Hf N WNUFN | P o J I I
|

A / {\ / |
H%y\ | #\J J :
o WWWW,WNWWWWMW,WW“ " /\\,: \b f \\J '\//\ /\J \J »\\ /J\

- Cracking was on the
back side of the tube

207488 275335 343‘183 411‘030 4788780 11J720 239439 359 91 9 478878 A ¢
ned Acq. Pit ASin Raw Full Length (ASi S/ - o e @ 4 =1z
@' < 1 " — : QU TEESEH
e K N % 2N
wwmwwumww%w’hwwmkvwWme i 4 ? \ , eyt
PtP = 169 & | e

£

| Sidk ,,:,, A ‘I U IH Wml 169 ‘ rlnarsln Tad #2'57 7 ]
£ Cracking in the HAZ > 60% — length 30mm
Top View (Acq. PtASin 2 CHANNELS [Fosion [Caneni ] Conre ostop |~ [Resome] — [N004 j: =14 I]I"] I:E(J%gi’ sﬁﬁg > 60% ’ Krg 30mm

NI POTRRRIFTIET W G Example of defect with combined video and waveform
B v e B 49732 299465 449197 somozdo. . rz\t)9’732 299465 449197 598929 éaémgﬁ*u f& ﬂ:g E(J ﬁ;& B’é ZTT{&U

17



BFET Expandable ID Multichannel Scanner RSRXZ. | ote o
BFET AJ# skxl N2 Z @EHERS

Technology

-

Expandable to cover several diameters and always keep contact with the surface

A RHMAE NS MAR, ERLGZRERE

Capable to detect small micro-cracking and small pittings with a speed of 30cm/s
BEMELA 30cm/s BOIR ERMAUNREFD IR

Inspects ferrous and nonferrous metals such as Stainless Steel or Duplex

AN SRR LR, FIIASN . WA

The scanner is encoded and gives combined waveform and video of the defects location
1 AN ERADEE, 4R E A SRR

a s

18



BFET Expandable ID Multichannel Scanner RSEXZ, | o tro
BFET Al skl N2 Z B EHERS

01 02

—,_,_._w_,_.--fllr\,_n | \Avﬂuv”v-.rww-wﬁ_mdv\ =S N OOSI—

PoP= 88 MaxASnHexd#4= 4

Cracking at 7.8m, signal value PtP: 56 i Pits at 0.75m, signal value PtP: 86
£ 7.8m Qe HKRM, ESHRIE 56 £ 0.75m e H R, ESHRIE 86

19



First Tests RSRXZ. | % o
o1 ol

e

Results:
The linear probe moves inside the tube to detect

external small cracking

KWER:
Lo Sk M B8 Y R A BT AR HH S ER/NER B

20



First Tests RSRXZ. | ote o

Technology
A.\LIE *‘A: J
Ik
|
|
Az ; ol
|
Sicle Pit ASin | Acgasidon) ) I Max ASin = 1482
\f BN |
1 I
i |
( |
I
|
I
Tap View (Pt ASn {Aogistsan)) - 2 CHANNELS

Thé\}rotating probe detects from the ID the
 cracking on the external HAZ
{55 FA e e 3R L 0] M B8 R BB G I 2 Pz M XS MED
RO\ R e

21



Teslex~7z.

— Corrosion Detection

ow requency lectromagnet 'echnology

& F T /B TR A AR SR FR AR U 5 N
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Theory of the LFET probes
LFET A& HRARE

(ST RIS MR LFET (Low Frequency
Electromagnetic Technique) &R EB&H
AN (R RRER LB, A& B EREN
B (S 10Hz) TRRTE— 1P REBII,
HEFWMAR, ME—MERES—M,
R BEEREMRENM, BE7rTE
—EESRBE=R, NE1FR, HEKLBE
ZFEEERCE BRI TR, B DS E)
—PMREBNBEZES, WER2FT.

Scan direction

S

Steel Plate with no flaw

With no flaw, sensor sees uniform magnetic field as
probe sweeps across the plate.

FEFRRIENIR L, WA HMERREREWE N B9# 17

Scan direction

e

Steel Plate with flaw

With flaw, sensor sees distorted magnetic field near the
flaw as probe sweeps across the plate.
FEERERNR L, RLITIT BHE RS E TR PG M T4
MEL BT

23



Applications of LFET RSRXZ,. | oo b

LFET &A=
T

B EH7=

- ZHIEE
- IKSEEE
- REEH

- INEREE

A INERHAER A BWREES

24



Applications of LFET RSRXZ. | ote o

LFET &%=
e

B IERY, Fe,0:%

> B IR

| RS g

JRIB: BRELAMEIEYD, 2 Fe203., Fe304. NiO &,
RESHE, BINEHM#HS=R (FRE#HE) , X
MFEEFSREFANHEESEUER

25



Applications of LFET

LFET @R =

WIANKIKEEN

HAE

Fl1 = PHARES-ARF TORGGHELE FILE B R S L R ]

=Fl2 = SCHEEH CTRFTURE F?!‘CHELF‘l

Full screen view of corrosion displayed by software

R4 ERNERERUE

(D Lateral View @ 3D View
MBS 3D E

@ Vertical View (C-Scan) ® Raw Data Window
IFHLE (C-scan) [RiaEEE O

@ 8-Channel Data
Processing Window
SEEHELIEEO

26



Scanners of LFET RSRXZ,. | ¢ e tro

LFET R7ITE=S
RARSL
BAANSEEE 19 mm

—REAERE 170° (DN < 100 mm)
RSB 8/ 1688
AT ARSI
e AR Jri, . B
L EpIES RIAELL. RBEE (KF)
‘\\ y R ANT I EE 50 ~ 75 mm/s
T4t R, BTN
RNELNEES AR BA. CH
BERESH HEYINE (EERER5BRL) .

RTINS, BEYRRMNE

27



LFET Water Wall Inspecting System RSRXZ. | ote o

LFET 7K SEERE RS

Electromagnet Imaging Technology EBHEiR{& AR

Defects have a volumetric shape, especially the
thinning of wall thickness, whose changes must
be described by three-dimensional parameters.
Low-frequency electromagnetic detection has
developed phase resolution technology, and
various methods such as phase analysis,
frequency analysis, and amplitude identification
are used in signal analysis and processing,
which can analyze and process the amplitude
and phase changes of electromagnetic signals.

SRS EATIRG, SHSEENRENAE i = = =
S @S BMRET Y, RRMRNERE T

&5k rAENAR
RIYHE AR, 1SS TR hSE TR Pi U8 %ﬁﬁg
. SRR AL S LTI E, Ao It all loss
RS SRR, ML TR,

28



LFET Water Wall Inspecting System RSRXZ. | ot

LFET /K 2EER T RS

Electromagnet Imaging Technology iR {&FIA

Filn A0 2-2.82

foam Linoe Plot

12 Heads  TAY Poinis

C-scan

COPYRIGHT @00 TESTHX (N

FROGRAM = DATAVIEW GXF

Meanwhile, electromagnetic three-dimensional imaging
technology has been developed, and corresponding
information processing technology and display methods
have been developed based on the defect generation
mechanism, thereby obtaining more reliable defect
information, which can directly identify wall thickness
thinning and pitting corrosion. In addition, its unique 3D
rotation display technology can intuitively find the
location of defects.

EIRA AL T BE =R, RIGERME™ENIEM F LN
.:.,L,\LIEBZK%DET%EX, NS LB ATSENREER, PTUE
EOMEERRE. Rif. ZIMEIRERISDIEBREA, A
LXEMH@EILHI%E’JLLEO

ology
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LFET Water Wall Inspecting System RSRXZ. | ¢fe o
& Rk

LFET /K/QEEG

1

T REH—&A Triton I

EE2 Weight 4.9 kg

i

R~ Size 353 mm X 274 mm X 122 mm
HEE#F Channels 8FE

HtEE R Power 110/220VAC (A7) 50/60Hz
B1EZR S OS Windows 10

EFEAE Storage 128 GB

J31#2% Scanner

F8 Weight 0.14 - 0.7 kg (RIERIFAZML)
T{E$0ZE Frequency 3 Hz - 30k Hz
BRRKEFERES 19 mm

B E £AME 100 mm TRAT170E
Rk EE 8/8 =k 16/8

AENE <6mmiERBINE _E30%REER3IMmAY =l

30



LFET Water Wall Inspecting System RSRXZ. | ote o

LFET 7KISEER BT RS

Typical Defects Examples H2EYRE A

LFETH AR BT AR S i 40

B MEE L. 2. ST,
Ry (BEIEANFEWN RN S
R . RoSA/S/K
NOx f1SOx 1=1d. HFLFH

SRR TR

TR = T A B e = E = TR R 2 E

31



LFET Water Wall Inspecting System RSRXZ,. | et

LFET 7K SEERE RS

Typical Defects Examples B2EYEREE
=f

Two pits on the

boiler threaded The waveform of

steel pipe the two pits
BRI E LB R RIREY KT E
[N

iR Ve . MR bk e anele Al aee |

Corrosive gouges in The waveform of

the inner wall of the corrosive

boiler steel tube
WIPNE N ETR

P&

gouges
NEEFZ IR TR0
2

Ky



Teslex~7z.

— Tube Inspection

emote ield " lectromagnet 'echnology

& AT EE A ER N B9 B B K
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Theory of the RFET probes RSRXZ. | o e
RFET A& LK ARE

e epilinelries) ealls £ [pIEes I @ eonsll e EFFECT OF COMVENTIONAL EDDY CURRENT METHOD ON A
cylindrical tube as shown in Figure. One of the FERROMAGMETIC TUBE. NOTICE THE UMEVEN EDDY

coils, known as the driver-coil or transmit-coil, is CURRENT ‘DISTRIBUTION, (CAUSES UMRELIABLE SIGNAL).
excited with a low frequency AC signal. The other CiEEH STEEL 1B

coil, known as the pickup-coil, will then receive a 4
signal that is the vector sum of:

(a) A direct-coupled signal from the driver-coil.
(b) A very weak remote-field (RFET) signal from
the tube wall.

BAARHABEREESBRAEKESR, NE
Fimo HR—NEE (FRNIER % BN E5 %
B) BEARRESRE. B— LB (77 | 2 Z
SEAE) BER—MES, RESEUTE END IEW OF T

— Figure 1.1.1 Uneven distribution of eddy currents
=M within a ferromagnetic tube.

(a) KBIRIFLBNEZBESES .
(b) KB EEENIEFEETE (RFET) 55,

K2



RFET probes RSRXZ. | ote o

RFET I3&:k

RFET {£%

Minimal tube preparation, requires no couplant,

RONERMESLE, TEBESH
Uses no magnets A& F sk

[.D. or O.D. scale have no signal impact
REFIIMERIIESRER

Standard probe sizes from 0.320” (8mm) to 6” (150mm)
FRERSLR A 0.320” (8mm) = 6” (150mm)

Tests approximately 300 tubes per shift S ITRI#GN £ 300 X &
Fill factor is not critical (can be as low as 40%) 78 Z# A LUEZE 40%

Full circumferential coverage over entire length

ETMRELN=RARES

Wide frequency range allows ferrous or non-ferrous testing
BMXTEATRNEEEENEECERE

SO ¥RIDEBER High Resolution 3-D color graphics

35



RFET probes TSRXZ. | &% e

RFET H39&:sL
EREEH—&N Triton I P—
8 Weight 4.9 kg 8
R~t Size 353 mm X 274 mm X 122 R,
- mn ==
®iE# Channels 1-8 @& - -
{1t e E33E Power 110/220VAC (FJ38%)
50/60Hz

—RERLOS “Windows 10—

{54588 Scanner 128 GB
E8 Weight 0.14 - 0.7 kg (IRIERIFAZE)
R~I Size ¢ = 6 mm
1575 Fill Factor > 40%
KE Length Uto30m

Rk /@E % Channels Sensors F 1-16 PIELIEH1-8 BE

36



Full Length Boiler Tube Inspection Teskex+7.

P EEE KN

Probe insertion/retraction from a boiler steam drum

WP IR EmA/EEE]

| e e
Technology

Boiler inspections are performed on drum to drum type
boilers as well as straight tube boilers. These tests are full
length examinations from the tube 1.D. giving a quantitative
evaluation of each tube. Applications include power boilers,
recovery boilers, waste heat boilers, fire tube boilers,
dowtherm boilers, and related boiler components such as
tubular air heaters, etc. With the flaw characterization
process, defects such as areas of wall thinning, pitting,
cracking, erosion/corrosion, soot blower thinning, flue gas
thinning, etc. are exposed and evaluated.

WIPREHNBEIBREARPUREENRIPHT, XE
WHRNERZHBENERRE, N8MEFHRITESET G
NASEESEN AR . EUWREF . RARRIP . KEWIP .

ERRIPUAREXRRPAS (IEXN=SNHAEE) . &
TRIERETE, ATRURBIEFN ., RiE. B, fHEX
ERYERME /RS . MARERAW . WSMUFHEITRETITN -
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Full Length Boller Tube Inspection

P EEE KN

Single channel drum to drum boiler
data showing 35% to 40% wall loss

BEEREEREmPEIERERERA
35% = 40%

TesTex Multi - Channel Data Vew er

Multichannel drum to drum boiler data
showing 65% to 70% wall loss near the
mud drum bend
ZEEREIRERFEREER, B2
B EHERMIERIEEIRK A 65% &
70%

3D representation of the above
waveform showing the 65% to 70%
wall loss near the mud drum bend

R 3D RRERRBERSESH
WMHER 65% ZE 70% BYEER
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Heat Exchanger Tube Inspection RSRXZ. | ote o
R EERN

Heat Exchanger inspections are performed on straight
shell and tube exchangers, U-bend bundles, and finned
tube exchangers. Applications include feedwater heaters,
air coolers/fin fans, chillers/coolers, air heaters/ pre
heaters, MSR’s, reformers/ultraformers, condensers,
reactors, reboilers, etc. Types of defects located in these
units are wall thinning, pitting, cracking, vibration/fret wear,
erosion/corrosion, steam cutting, etc.

ARMBOEREERENRASR. ULSERMBERER
Har DT, NMASRESKINARRE . SKRAR[EHX
M. RADRRIQANEE . ESMNFA=R/FFAER . MSR, EE=HR/E
PRBUZE . REERS . RINVZR. BHSRS , XEREPHIREAE
REFEEEt. /i, B, RI/ER. RA/EME. &S
PEIF
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Heat Exchanger Tube Inspection Teslex7,
HARES EER

|| USRI |-
i I~

! '..-"""""""-];.-'w-*" \

Single channel heat exchanger data showing wall Multichannel view of the same waveform
thinning near the tube sheet showing wall thinning near the tube sheet
BB ERAREIE R R ERMENEDE B —RENZBENE B RERMERNESS

TesTex Mulli - Channel Data Viewer
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Teslex~7z.

— CUI Detection

ff “urface lectromagnet 'echnology

&= H BEENERA - (KRR E T EREN
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Corrosion Under Insulation
Detection System
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Technological Principles of OSET

OSET #ANRIE

C1-ACos

C1 AS

C1-ACos

C1-ASin

H

\-.rh _
rﬁ ==--M.
Corrosion I
Signals

SPANE= 2.00

T=(0.5})

0294

300.40g|

C1-ACos

C1-ASin

SPA#=2.00

ACQUISITION
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Technology
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Each excitation coil is used to excite low-
frequency electromagnetic fields. The magnetic
field will penetrate the insulation layer and outer
jacket and directly enter the pipe wall. Defects in
the tube wall will cause the magnetic field to
deform, and this signal can be detected by the
receiving coil. The signals acquired by the
system are divided into two channels. The
differential signal is used to detect "defects" such
as welds and pitting corrosion, while the absolute
channel is used to detect large-area corrosion.
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Inspection Capabilities of OSET TSRXZ,. | oo e

= il 867

<

Inspection Sensitivity

R REE

Pits with a diameter
of 5 mm, or 10% of
wall-loss
SEXREREHNRM,
10%EERIRE

Large Corrosion on

internal Surface
NEER A XEFR

Surface & Sub-surface

Corrosion (wall-loss, pits)

Wl RERAXREER
(BEEEIR, miR)

Wall perforation

K2 R ZFIEFL

Weld location detection

il HIREN &

Applicable Defect Types
B A TR P A B

Inspection Efficiency

By S

Could change by other
variables, i.e.
accessibility and pipe’s
geometric shape
RiEazE. EEEREM
HfttZEmE, W: 5
BN EERINE

Sub-surface penetration

ZiEREN

Penetration of with
thickness of max.
200mm
AIFEFREERARE
79200mm
AFERER. EERA
BZ[Z940mm
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Inspection Capabilities

RERE

Eﬁﬁ*ﬁiﬂ“ ﬁEjJ Current Capabilities

PEMR W = T
Jacket material Stainless Aluminum Galvanized
PEEE
Jacket Tﬁi‘ckness 2.5 mm 2.5 mm 2.5 mm
p i d ol
Weld S T100Omm < 75mm < 50mm
detection
SR mmew
| T Wallloss < 100mm < 100 mm < 50 mm
nsulation detection
thickness
=L gl ~&EH

Pit detection

< 100 mm < 100 mm

N/A

Teslexz. WA

R &S Productivity

RIEEEERNEMETE, W: ZFEREMMEE
JUIFZIR, BRIOSETHRAREARZ S E/1000
BRI,

Productivity of up to 1000 linear ft./shift can be
achieved, depending on the pipe diameter and
other variables such as accessibility and pipe
geometry.

nology
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Report Samples RSRXZ. | ote o

RS

. = Mspected Aleas 3.0 DRAWINGS AND VALUES

COMSTRUCTON DATR
T TR T O R T

XOhEESRZNEENEEG, WA
HORABRIEEETRNNVE, HEHES
PREE LR R BEAR AT o

Reports can include drawings of the
pipes that were inspected, sections that
were scanned, and locations of any
indications. Physical markers can also

be placed on the actual piping.

Corrosion located at
5' to &' from South
flange

Corrosion

located at

I IEII o Ita-r

from North
Flange
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Report Samples Teslex7. EMo
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A RBR T HTOSETR AN, AEE
HEBZEE . ZNMEANEFELEIR
ZEE, EELARAREME,

Picture of a pipe scanned as part of a test
of the OSET technology. This was a pipe
with natural corrosion that was removed
from a process line.
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Report Samples
=]l

Wave form from the scan of the “3:00
O’clock” position of the pipe pictured in the
previous slide. Note the fairly large
deviation from the base line in the upper left
section of the wave form, indicating the
corrosion at the 3:00 O’clock position.

BERRT E—KEREE [=x#750
VENE#REE, IR, AEFERELZ
NE LA BEXREBEENREKEZ, ARZE
E=RFARNVEEGEM,

Wall'Loss

Side View(ACos)

E.ﬂﬁ’

Wall Loss

Zoomed ACos.  (Feet)
File.= W-0003-0001-001.CUI

PtoP= 183.00 Max ACos F2-Ch2 =1151.00

_Ov.er.laps _

-166.7

.85116.07 18.01 ‘
Raw Full Length (ACos) (Feet)

0.0

19.96

166.7

3333

21.90

23.85

ACOS
500.0
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Report Samples
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This is a representation of the scanned
pipe showing wall loss at various
scanned clock positions. Note that the
corrosion is most extensive at the 3:00
O’clock and 9:00 O’clock positions.

WERRTEEE LM ERAREE
RARE, IR, A=RERILFHFMN
BENEHEREK,

PIPE "C"

PHASE
INDICATIONS
(DEGREES)

0-30
31-60
61-90
91-120
121-160
151 - 180+

SCAN LENGTH 93.36"

SCAM 1 INDICATION LENGTH - 72.00"

rIééIéX'EEA ‘ ggmo

Technology

SCAN1
AREA

SCAN 3
AREA

OVERLAP#2 64.20"

SCAN 4
AREA

OVERLAP #1 30.72"
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First Tests RSRXZ. | ote o
I UE N

\\Tests to detect CUI on insulated

: vessels and tanks. These first tests
were designed to find areas of
isolated wall loss as shown in the

RICHES S 28 S A5 HE FRICUL, IRIEN
R B B BRI B ST A BHIR K 1, 4N
BRI
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First Tests
IO EAST

60% GWL
FE60%EE

30% GWL
RE30%EE

L T o < ——— 5 \

Side View(ACos) PtoP=349.00 Max ACos F1-Ch1 = 93.00

| F1-Ch1

Top View (ACos) 2 CHANNELS

W‘V\/\\Pﬁ' ‘f*\ﬂf\/ V' 4

“TT30% GWL 60% GWL
SRE30%EE1R SRE60%EEIR

0 1294 2587 3881 51750 1878
Zoomed ACos Raw Full Length (ACos)

File = W-0001-0002-001.CUI
-333.3 0.0

A 38" long x 12" wide by 1/2" thick plate with a 2-1/2" wide
support ring to simulate a vessel wall. We had two tapered
flaws machined into the surface, one 30% deep and the other
60% deep. The plate was then scanned under 3" of insulation
and an aluminum jacket.

—N965MmMI . 305mmf v 13mmERHER, MiBE2-13mmE

HISZIER LIRS 85 o FERE LI T TR DR RE, — R
E30%. 5— 75|%F‘ 60%, EERIREEMEIRTENESE

SRE N#THEM,

This waveform shows the response of the OSET system to the
two tapered circular flaws. As noted, the indication on the left
shows the 30% GWL tapered flaw and the one on the right is
the 60% GWL flaw.

WERR T OSETRGHER N EHER RIEEFE . WE L
o, ENARE30%NEREHER R, AUAREGC0%AIER
B $ERZERPE o
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OSET Case Studies RSRXZ. | ote o

OSET SLHIAF5R

e \ SN vl Curent [FMSE
0,00 Amps

PtoP=631 Max ASnF2-Ch2= 49

T 1 T T
? 108541 1228720 34273 68547 102820 137093
ASin | Raw Full Length (ASin)

= \W-0001-0002-001.CUI I =l

-999 0 1000 2000 3000

bl G

Pictures of a 4“ pipe with suspected corrosion before & Wave form from the scan of the pipe above, with the low
after the jacketing was removed. frequency absolute trace indicating wall loss (red circle).
BRERT—REB 4 KIEE, A ABKRIPER, WERRTRHEEERFRZUZERE, KIUERNE
BOARRIFER . B AT B X i B T EE R
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OSET Case Studies

OSET L33

Current (RMS):
0.00 Amps

PtoP= 175 Max ASin F2-Ch1 = 102

4 CHANNELS

N
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-0001-0004-001.CUI I
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ur

D SN
175

rIééIéX'EEA ‘ ggmo

Technology

Picture of 4" naturally corroded test pipe that was
removed from a process line at the refinery. In a blind
test after new insulation and jacketing were installed, the
OSET system detected the pitted areas that are circled,
along with other flaws and general wall loss.
ERR T NEH NEFELRBRZIZTEE, &
EXREBBERBRNIR, EREE LHNEZESIFE
&, #1TOSETRZAN, 135 H R F A BB BV ERBE
Xz, DIREMRES—RER,

Wave form from the scan of the pipe above, with the low
frequency differential trace indicating the three closely
spaced pits (red circle) that are shown in the picture.
WERRTHREEBEMENZKTE, BERTRZE
LZ=MESER, BIAEERXIE,
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