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1.0 SCOPE

1.1 This procedure describes the equipment, set-up, calibration techniques and analysis
guidelines to be utilized for the Eddy Current examination of installed tubing in
accordance with ASME V, Article 8.

1.2 It applies to non-ferromagnetic tubes and slightly magnetic conductive tubes with
outside diameters from 0.375" to 3.00" (9.525 to 76.2 mm) and wall thicknesses of
0.022" t0 0.220" (0.56 to 5.58 mm).

1.3 Where there are specific client requirements or field conditions not dealt with in this
procedure a project specific technique shall be applied as well (See APPENDIX F for
Sample).
2.0 PROCEDURE DEMONSTRATION AND QUALIFICATION

When procedure qualification has been specified by the client or the applicable code or
standard, a change in an essential variable (listed in APPENDIX G) from the specified value or
range of values shall require re-qualification of this procedure. A change of a requirement
identified as a nonessential variable from the specified value, or range of values, does not
require requalification of this procedure. All changes of essential or nonessential variables from
the value, or range of values, specified by this procedure shall require an addendum to this
procedure.

3.0 REFERENCES
3.1 Acuren Safety Management System

3.2 ASME Section V, Article 8 (2013)
3.3 CAN-CP-02P001 Acuren Canada SNT-TC-1A Written Practice.

4.0 PERSONNEL QUALIFICATION AND RESPONSIBILITIES

4.1 Inspection shall be carried out by technicians certified to the requirements of the
Acuren written practice CAN-CP-02P001. Note: Certain codes or standards may require
the use of additional or alternate certification schemes (e.g. CAN/CGSB-48.9712).

4.2 A Level | technician may perform set-up, calibration and acquire data when under the
supervision of a Level Il or Level Il technician.

4.3 A Level Il or lll technician shall perform evaluations, carry out final interpretation and
sign the report.

4.4 A Level lll technician shall approve this procedure.
4.5 Personnel performance or procedure qualification demonstrations shall be required
when specified by the applicable technique, code or standard.
5.0 SAFETY

Personnel shall:

Printed document is considered uncontrolled Page 1 of 19



A CAN-ET-14P001 REVISION 02

AC U R E N Eddy Current Tubular Examination November 15, 2013

5.1 comply with the requirements of the Acuren Safety Management System.

5.2 follow all Client and project specific safety requirements.

6.0 EQUIPMENT
6.1 Test Instrument

6.1.1 The test instrument shall be capable of running four frequencies in both
differential and absolute modes and shall be calibrated annually by the
manufacturer or competent calibration lab.

6.1.2 Acceptable Eddy Current Testing (ET) instruments include:
a) Olympus NDT TC 5700
b) Olympus NDT MS 5800
6.2 Software and Recording Devices

6.2.1 Olympus NDT (Multiview) software shall be used for analysis of data collected
with the TC 5700 and MS5800 Instruments.

6.3 Probes - Bobbin Type
6.3.1 Use APPENDIX A to assist in selection of probe type and frequency.

6.3.2 Probe size is dependent upon tube diameter. Probes should be of the largest
diameter practical for the tube diameter scheduled for examination. Fill
factors equal to or greater than 85% for straight length tubing and equal to or
greater than 75% for U-bends or tube radius are required. For straight lengths,
fill factors less than 85% (but no less than 80%) are allowed in cases where the
cleanliness of tubes restricts larger probes from being used.

6.3.3 Probe fill factor will be calculated using the following formula.
n=d? / D?
Where:
n = % fill factor
d = probe diameter
D = inside diameter of tube being inspected

6.3.4 Probes shall be capable of operating with differential, absolute or array
detectors and demonstrate sensitivity to the anticipated flaw types and sizes.

6.3.5 Probe frequency will vary due to wall thickness or conductivity. The frequency
used must meet the requirements of calibration as defined in 7.4.

6.4 Alternate Probes

Printed document is considered uncontrolled Page 2 of 19
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6.4.1 Pancake Coils or Array Coils are used for the detection of cracks such as
circumferential, axial and/or transverse in the tube sheet area and support
structures.

6.4.2 Cross-axis coils can be used for the inspection of integral fin tubes (continuous
fin and skip fin) in AC chillers, lube oil chillers and condensers for the detection
of circumferential, axial and/or transverse cracks as well as wear in the land
area of skip fin tubing.

6.4.3 Magnetic-Bias Probes, also known as partial saturation probes, are used for
the inspection of Monel or material with slight magnetic properties
(permeability). 321 stainless steel of .083” thickness or greater should also be
inspected with Magnetic-Bias probes. See Appendix A.

6.5 Reference Standards

6.5.1 Calibration standards are to be manufactured per ASME Section V Article 8
Appendix Il and have the following discontinuities:

a) A 100% through wall hole 1.32mm (0.052”) diameter for tubing of outer
diameter 19mm (0.750”) and smaller. A 1.7mm (0.067") diameter 100%
through wall hole for tubing greater than 19mm (0.750”) in outer
diameter.

b) An 80% flat bottom hole drilled into the outside diameter (OD), 1.98mm
(5/64") diameter.

c) A 60% flat bottom hole drilled into the OD, 2.78mm (7/64") diameter.
d) A 40% flat bottom hole drilled into the OD, 4.76mm (3/16") diameter.

e) Four 20% flat bottom holes 4.76mm (3/16") diameter drilled into the
OD spaced 90° apart in a single plane around the circumference.

f) An ID 360° circumferential groove with 10% or 20% discontinuity depth
with 1.59mm (1/16”) width.

6.5.2 Additional or modified calibration standards, if required by site specific
conditions, shall be documented and approved by the Level Il on the
technique sheet (APPENDIX F).
7.0 CALIBRATION
7.1 The system shall be calibrated utilizing the:
7.1.1 Calibration standards listed in 6.5.
7.1.2 Appropriate optimum frequency for the material per 7.4.

7.2 Pull the probe through the calibration standard and/or standards with the deepest or
through wall indication first.
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7.3 When pulling calibration standards, the operator shall input the exchanger ID, Row and
Tube Numbers as follows: At the start of Test: Equip. #, 000, 001 thru 003. At the end of
Test: Equip. #, 999 and numbered 001 thru 003 for the three pulls. Additional Row and
Tube numbers can be used for more than one calibration standard type.

7.4 Frequency and sensitivity setting for the self-comparison Differential Bobbin coil
technique:

7.4.1 Adjust the ET instrument settings so that the response from the through wall
flaw is at approximately 40° @ 1 volt amplitude on all Differential Channels.
Gain parameters are considered acceptable if 1 volt is achieved for the
through wall hole and the ID groove is not saturated on the prime frequency
(F180) channel.

7.4.2 The differential phase display for the four 20% FBHs, when the probe is pulled
through calibration standard, shall have a motion of down and to the left first
followed by an upward motion to the right, followed by a downward motion
returning to the point of origin.

7.4.3 For the Differential Bobbin Channel (prime frequency), with the hole
normalized to 40°, the phase angle separation between the response from the
four 20% FBHs and the through wall hole shall be between 110°and
120°degrees. This will result in the phase angles for the 20% flat bottom holes
to be between 150° and 160°.

7.5 For the Absolute and/or Pancake coil channels, the signal response due to probe motion
shall be positioned along the horizontal axis of the display + 5° and defects propagate in
the positive or vertically upward direction.

7.6 A minimum of three frequencies shall be used, a prime frequency (F180), a half prime
frequency (F90) and eighth prime (F90/4). A fourth frequency may be used to include
quarter prime (F90/2) when the system set up allows (12Khz and above).

7.7 Calibration shall be confirmed by reacquisition of the calibration standard at the
beginning of the examination and then:

e at the end of the recording media

e every 2 hours

e after an interruption of 30 minutes or more in data acquisition.
e change of operators

e at the end of the examination

7.8 The initial calibration, subsequent checks and the final calibration shall be recorded on
the recording media. Re-calibration shall be made if any of the ET equipment is
replaced. This includes changing the probe, extension cables, ET instrumentation,
recording instruments or any other hardware associated with the ET system.
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If the system is found to be out of calibration, the system shall be re-calibrated and any
or all data recorded or analyzed, since the last calibration shall be re-inspected.

8.0 PROCESS
8.1 Scope of Work

8.1.1 The client shall agree with the scope of work prior to the job. A pre-job
questionnaire should be completed and signed by the customer and the
Acuren representative and retained in the job file (See APPENDIX B for
example).

8.2 Identification of Examination Area

8.2.1 Each exchanger tube bundle shall be uniquely identified with a two point
coordinate system. The preferred system is row and tube numbering. The
system used shall be traceable to the client's drawings or other
documentation.

8.2.2 Each area of the bundle to be examined shall be clearly identified on the final
report.

8.2.3 Tube sheet maps, photographs or drawings shall clearly indicate the direction
from which the unit is viewed and at least one supplemental direction for
orienting the drawing map or photograph.

8.2.4 For units in which the numbering scheme repeats dependent on the area of
the tube sheet or drum, the section number for each area shall be included in
each reference of its tubes.

For example, a tube in the upper half of a 'U-tube' bundle may be referred to
as 'Section 0, Row 1, Tube 1' in a straight section test report. The section
information is used to differentiate the tube from its mirrored tube in the
bottom half of the bundle in, for example, section “1”.

8.2.5 Where a percentage of the tubes are to be examined all the tubes in the first
two rows and last two rows of the inspection area shall be examined as well as
every fifth row and every fifth tube in the row as well as the last tube in each
row as a minimum.
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8.3 Examination Process

8.3.1 A Field Log shall be established detailing the information as shown in
APPENDIX C and as required for completion of the examination report (see
Section 14.0 Reports). Other details shall include:

a) Owner or Customer

b) Plant Location

c) Unit Name

d) Service Name

e) Equipment Number

f) Examination Frequencies
g) Previously Plugged Tubes

h) Obstructed Tubes or Restrictions
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8.3.2 Initialize the recording media in accordance with the manufacturer's
instructions.

8.3.3 The probe shall be inserted into the tube and the probe cable marked to
indicate the insertion length for subsequent tubes.

8.3.4 The probe should be inserted into each tube in a manner and speed ensuring
personnel safety and minimum damage to tube and probe surfaces.

8.3.5 Verbal communication of the row and tube currently under test shall be
relayed between the acquisition technicians and assistant every ten tubes as a
minimum.

8.3.6 Tubes recorded with the incorrect row and tube information shall be
accompanied with a log entry to disregard the incorrectly encoded data.

8.3.7 All incorrectly identified tubes shall be reacquired with correct encoded data.

8.3.8 Where tubes are restricted they shall be scanned to the extent that they can
be and the restriction identified on the report.

8.3.9 Examination data for all tubes shall be stored for analysis and archival in the
following manner.

Customer\Unit\Exchanger Name (Date(mm-dd-yy))\Exchanger Name ET
DATA\

e.g. ABC Company\100 Area\E-101-C (11-02-10)\E-101-C ET DATA\

8.3.10 All applicable documentation including, but not limited to: raw data, pictures,
mapping software files and final reports shall be stored in these files.

8.4 Interpretation and Reporting
8.4.1 Ensure the tube sheet diagram is accurately representative of the test unit.
8.4.2 Assess data for the following:
a) Pull speed consistency
b) Absence of data saturation
c) Acceptable signal to noise ratio
d) Desired examination extent
e) Sensitivity to anticipated degradation
f) Expected responses from baffles

8.4.3 Data with unacceptable quality shall be identified and the affected tubes
reexamined.

8.4.4 Further evaluate the data by identifying all signals of potential defect
indications and classifying signals into two classes:

a) Defect indication types accurately sized by analysis curves.
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b) Defect indications not represented or reliably sized by the reference
standard flaws.

8.4.5 For all signals represented by the calibration standard flaws assess their depth
and report the deepest with amplitude, phase, depth and axial position
information.

8.4.6 For all defect indication types in this class, depth shall be reported as a
percentage loss from the reported nominal wall thickness.

8.4.7 For all potential defect indications not reliably sized by reference standard
comparison, report the amplitude, phase and axial position with a defect code
indicating the analyst's opinion of the defect indication type.

8.4.8 No depth estimate shall be provided for flaws not represented by the
calibration standard until a linear correlation exists between complimentary
test results using alternate inspection method and the ET examination data.

8.4.9 Ensure all entries are included in the final report database for the test unit.

9.0 DATA ACQUISITION

9.1 Project information should be entered prior to the start of the examination, see
APPENDIX D. As a minimum, the information should include the following:

9.1.1 The equipment identification number.

9.1.2 Before the scan is made for each tube, the tube number shall be entered on a
tube list. For tube locations, tube sheet map or data check-off sheets may be
available.

9.2 During the scan, the operator will monitor all recording equipment. The setup per
APPENDIX E should be used to monitor probe performance.
10.0 PROBE MANIPULATION

10.1  The probe will be manually inserted into the tube to be tested, taking care not to
damage the probe.

10.2  The probe speed shall remain as consistent as achievable during the recording phase as
the probe is being removed

10.3  The traverse speed shall not exceed that which provides adequate frequency response
and sensitivity to the applicable calibration discontinuities. Digitization rates must be
maintained in order to resolve all defect indications at the pull speed used.

11.0 DATA INTERPRETATION

11.1  All tubes showing signals that indicate discontinuities of 10% through wall or greater
shall be reported, unless otherwise requested by the customer.
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11.2  ET signals that have a phase angle between 0° and the through wall hole (40°) on all
channels shall be considered discontinuities originating from the inside diameter of the
tube.

11.3  ET signals that have a phase angle between the 100% through wall hole (40°) and the
degree value of the 20% FBHs, on all channels, shall be considered as originating from
the outside of the tube.

11.4 At any time the ET signals originate from the ID side, review the rotation of the defect
signal on other frequencies, especially frequency eighth prime (F90/4). If the indication
on this channel rotates out of phase (clockwise) into the OD plane, this would be
considered non-relevant (metallic deposit or unknown anomaly).

12.0 DATA ANALYSIS PROCEDURE

12.1  Retrieve the calibration standard and tube data from storage disk or device.

12.2 If the data is considered unfit for analysis the analyst shall require the data to be
reacquired.

12.3  Input data file (Tube List) into the analysis file.

12.4  Retrieve calibration run and setup the parameters, configuration and calibration curve
and save the settings.

12.5 Review the entire tube length for indications and extent of test.
12.6  Review data to determine if indications are relevant or non-relevant.
12.7 If anindication is detected, find the location as follows:

12.7.1 The distance scale (Landmarks) should be checked or setup in the analysis
software and/or set prior to reporting the indication. The scale should be set
between the two tube ends or between two baffles.

12.7.2  Evaluate and report indications as specified by Section 11.0. The report section
of the data file shall include the following information as applicable to the type
of indication:

a) Row Number

b) Tube and/or Column Number

c) Voltage Amplitude

d) Phase Angle

e) Characterization of the type defect or indication
f) Orientation of the defect (ID or OD)

g) Location (axial location or length)

h) The channel that the indication was called from

Printed document is considered uncontrolled Page 9 of 19
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12.8  Every tube tested shall be included in the data section of the report file. This entry shall
include the extent tested, any reportable indications and comments as required.

12.9  Only the deepest flaw in each tube will be identified. Additional flaws may be reported
at the discretion of the analyst.

12.10 Ensure that every tube entry reflects the actual extent tested. Exceptions are allowed
when requested by the client but details must be documented on the report

12.11 When the analysis is complete, edit the final report:
12.11.1 correct any errors.
12.11.2 ensure that all tubes reported have been examined

12.11.3 ensure that all tubes examined have been reported.

13.0 ACCEPTANCE CRITERIA

13.1  ET data analyses shall be provided for information only and shall not be subject to
acceptance or rejection criteria.

13.2  Upon request, ET data evaluation maps may display flaw depth graduations in parallel
with the client's stated repair criteria.
14.0 REPORTS
14.1  Reporting

14.1.1 Complete all fields of the Acuren supplied report form in either the electronic
or hard copy format.

14.1.2 For each examination the following information shall be recorded as a
minimum. Where the item is not applicable to the examination the field shall
be completed as N/A:

a) Owner, location, type, serial number, and identification of component
examined.

b) Size, wall thickness, material type, and configuration of installed tubes.
c) Tube numbering system.

d) Extent of examination or tubes examined and length of tubes scanned.
e) Personnel performing the examination;

f) Personnel qualification level.

g) Date of examination.

h) Models, types, and serial numbers of components of the ET system.

i) Probe model/type and extension length.

j) All relevant instrument settings (e.g. test frequencies and modes).
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k) Serial number(s) of reference tube(s).

) Procedure used — Identification and revision.
m)  Acceptance criteria used.

n) Identification of tubes or specific regions of tubes where limited
sensitivity and other areas of reduced sensitivity or other problems.

o) Results of the examination and related sketches or maps of the
examined area.

p) Complementary tests used to further investigate or confirm test results.
14.2  Archival

14.2.1 In addition to the Client supplied examination report, all field notes, sketches,
drawing, photos and examination data shall be retained and archived in the
Acuren job file for future reference.

14.3  Marking

14.3.1  If utilized, marking products shall not be detrimental to the material being
examined. Consult the product data to ensure material compatibility.
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APPENDIX A: EDDY CURRENT FREQUENCY AND PROBE SELECTION

Note: All frequency values are in kHz. Listed frequencies are Prime Frequencies (F180)

GUIDELINES FOR FREQUENCY AND PROBE SELECTION

BWG |WALLTHK.| COFPER |ADM. BRASS| 70/30 CU/NI | S0/10 CW/NI | HAST. BIC |INCOLOY B0O|INCOLOY 825| INCONEL 600| ALLOYZ20
22 GA .n2g" 21 92 489 226 11,691 1,293 1,466 1,293 1,288
21 GA 032" 18 70 374 172 1,295 990 1,122 EEL B9S
20 GA 035" 14 59 312 145 1,082 828 938 B28 823
19 GA 042" 9 4 217 100 751 575 652 575 570
18 GA .04g" 7 30 160 74 552 422 479 422 47
17 GA 058" 5 21 114 53 394 301 342 301 296
16 GA 085" 4 17 91 42 314 240 272 240 235
15 GA .o7z" 3 14 74 34 256 196 222 196 131
14 GA 083" 2 10 56 26 193 147 167 147 142
13 GA 095" 2 8 42 20 147 112 127 112 107
12 GA 108" 1 6 32 15 112 85 a7 B5 [1]
11 GA 120" <1 5 27 12 92 70 80 70 65
10 GA A34n <1 4 21 10 74 56 64 56 51

|PROBE STYLE: | BS [ BS BS BS MBS [ MES [ MES [ BS | MBS

| | CBS [ CBS CBS CBS [ cmBs | cmeBs | cmBs | CBS [ cmes

GUIDELINES FOR FREQUENCY AND PROBE SELECTION

BWG |WALL THK.| MONEL 400 304 SIS 316 /S 310 SIS 321 8IS 347 S!S | TITANIUM G2| TITANIUM | ZIRCONIUM
22 GA 028" 638 879 955 955 820 9186 709 839 64T
21 GA 032" 534 673 732 761 T04 701 543 765 495
20 GA 035" 447 562 611 637 589 586 454 E40 413
19 GA 042" 310 390 425 442 409 407 345 444 287
18 GA 049" 228 287 312 325 300 FEE] FE] 326 211
17 GA 058" 163 205 223 232 214 213 185 233 151
16 GA 085" 130 163 177 184 170 170 132 185 120
15 GA .o7z" 106 133 147 150 139 138 107 151 98
14 GA 083" B0 100 108 113 104 104 80 114 74
13 GA 095" 61 76 83 [ [ 80 62 [ 56
12 GA 108" a7 58 63 [ E1 [ a7 {3 43
11 GA 20" 38 43 52 54 50 50 EE] 54 35
10 GA 134" 30 38 42 43 40 40 31 44 28

|PROBE STYLE: | BS | BS BS BS | MBS | MBS BS | BS | BS

CES [ CBS CBS CBS | cmBs | cMBS | CBES [ CES | CES

BS= Barnicle scraper Mid range 50-300 Khz I LF= Low Frequency 1-30 Khz.

CBS=  Chamfered Barnicle Scraper Mid range {same as "BS" Only the head is Chamfered) I HF= High Frequency 500Khz.- 2Mhz.

MBS=  Magnetic Bias Bamicle Scraper Mid range

CMBS= Chamfered Magnetic Bias Barnicle Scraper Mid range

Printed document is considered uncontrolled
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APPENDIX B: SAMPLE PRE-JOB QUESTIONNAIRE

Please Return Completed to:

4
eholtz @acuren.com

ACUREN Ph Mo, [780) 490-2552

cell No. [TE0) EB6-1597

cliart Nama: PO.# Start Date

Billing Contact: Field Comtact

Telephane Mo. Email: |
Billing addrass:

Saftey Requirments:

Directions to Site:

Famcis Fed Taseg BFT] ks on ubse e s emoregreic. BFT Sas ety sgo ssmalbvy o 10 snd OO forme of sdumeiic abs degrecefon. Tha sccumecy’
o haai archangs: ubee ln pEeealty o 10 The sxorecy b boler wbes b gererally == 205 oo oy Secomes compromisd inthe pressos of depcals, bsrce,
sty chnges. -skdusl preEs, woek Saening, snd smbrtisrent s T feme inpingeme b aamee. The scorsis esing of boder ke dem 0 b recuines
md—m-mm P i=rg b srwresd by using serosTantry mathedy ard =8 osledgs of brs shops snd pas Seizry BFT
Ry T Fzera ol ak wach mn ok Deconms of e posslbdiy o regrad: dec-mis. maersl prosaty seristiors. end Sf%reni
“m-ﬂh-.r-mmrn“wmn—un“wmur—mmhmmnumu—.
direct irmzacon of sn aviscied b Thin impomant ey slioea B e Sra-auning of e BET for during
wresiymim ane fo prosics e highsed cagees of socurcy B aEESETeT Mmmd“-hmdrﬂ:mhdhmmmh
e ek b wwr i by | R | conewestionsl U™ ar direct Inspsctian of in soccreoms bube. 74 szing, withoud woor reiad e . /W rex e

By Durrend Taading (7] bu ot 2 batsa ad are nor-Rerermgrads [T b vary seraies fa o praad rombar of varataa maldng @ o poeseril aoumirasss ol 7 can
sl BB RSLEWE BE 55N THE preastcs o ren-reiaen T variskie s b b coniealas 1t arseria midimios S e o0 P Bgrain. Theas red-raae e st
Imchucs Tegradc nd ror~Tegredc descals o B 10 erg 00, mne) gacrmwry chanpee. Unlkes AFT, C7 be o 27 fute raiwcdel bepsa which s mot ss ssceptibls o e
warabiss which sflsc P77 sigrade.  Hows=w: fiee siong lu Lrier sonances oy oing comossrmniry mashoos anc e krowlsdgs of frs smeps aod pass Sy

Iminrmal Rotery inepecticn Syuisn (R b ssnabve o oo | Derg G0 b of volumsite sell ices. Precicions: n 28 8 scoris sa - 000 nches. |RES scourscy
wrd L N T in e zrmance of 10 o0 OO depcals, berce sre geomasy changess. Tats cesniness b oriosl e fhis medesd 5 wrees of
sty Chnge ecUins: soRmineion, COTCsarmniEy mashocs rus te arpdayes. AE e ot ssreive o son-vohumsine fame o depraieton sach s omckeng,

Accumeen i iriiesd o enr Sram inspection. T rectraeT s Eegsh i I F e mied = hbe sl (37 o T 000 The Scoscen i rot ssnslve iz el demecsr dfing
o morveiursis forrw of degrededan sech s oraciing . Prediciions can ks s scoureis ss o D008 inchee. Tubs chanines iy oifcsl r B reised

T dasnlirean wpiramants arn 58 Blcwng e Elosen A niel Sapoabs reariclng probe pomags aheasd B raresves. A0 el or sceTl conducites or
rregrakc mrucaurss o rretsllz duscals wech e ron copear, Sre i Ehood b weroves. & high zeascs wlesr swah (=92 000 e 30 000 i) i recormranded o
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client Represenative Signature Diate
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ination

Please Retum Completed to:
Eric Holtz
eholtz @acuren.com
Ph Mo. [780) 450-2552
cell Mo. (780} BB6-1597

_Z

ACUREN

Component Information (1]
Exchanger Name: | | Exchangermo. |
Method of inspaction [ET/RFT/IRIS Acouscan) i.e. RFT with IRIS back up.
Mat'l Specification | Diameter | Gauge Length | #Tubes | #to Test Baffle Thickness
wertical/Horizontal | U-Bend or Straight | Finned Tube Side Sarvice Shell side Sarvice
Air Cooler or Fin Fan |[Tema T‘ﬂ:lEl Year Built Last Inspaction Last Retubs

Iz there any information about the equipment’s s2rvice history that might assist us in determining
flaw mechanisms? What type of wall losses do you expect us to find? Did amy failure ocour during
service? Do you have a previous report available?

Comments
Component Information (2]
Exchanger Name: | Exchanger No. |
Method of inspection |[ET/RFT/IRIS/Sccuscn)
Mat'l Specification  |Diameter |[Gauge Length  [# Tubes |#toTest Baffle Thickness
wertical or Horizontal | U-Bend or Straight | Finned Tube Side Service shell side Service
Air Cooler or Fin Fan [Tema T‘g"pEl Year Built Last Inspadction Last Betubs

s there any information about the equipment’s service history that might assist us in determining
flaw mechanizms? what type of wall losses do you expect us to find? Did any failure ocour during
saryvice? Do you have a previous report available?

Date

Signature

client Represenative
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APPENDIX C: SAMPLE FIELD LOGS / DATA SHEETS

November 15, 2013

'/// Acuren Group Inc.
1450 1Bt =2 Officec 7804402171
e __‘ Edmanton, AB TE 1NE Fox 7HO.450. 3436
ACUREN Materiaks Engineering and Testing
& Rockwond Company
Inspection Information Sheet
site Information
Customer: Facility:
Date of Inspc Limit:
Exchamger # Test End:
Tube Type: Bundle Type:
Joint Type: Position:
Tube Material #1 Tube Material #2
o 1] Zauge Length  # Tubes Ol Zauge Length  #Tubes
I | | I | |
Tube Side: shell side:
Year Built: Last Inspection:
Last- Retube: Baffle/Support:
Equipment Information
Instrumsant: hdanufacturer;
sarial#: Cal Due Date:
cal std £1 5/ cal std 22 5/m:
kiaterial | oo | GAUEE Material | oD | Gauge
Probe Size #1° Probe Size #2:
Type: Type:
Manufacturar: ranufacturar:
serial No.: Serial Mo.:
Fill Factor: Fill Factor:
Inspection PFarameters for Material £1
Diff-1 abs-1 Diff-2 2bs-2 Diff-3 &bs-3 Diff-2 Lbs-4
Frequency:
Probe Drive: Wolts 5 Violits 5 Wolts 5 Wolts
Raw Gain: de dB de dB dB dB dB dE
Softwars Gainc
Rotation:
Bandwidth:
ki Channzl
Frequency Mix Pre Amg Gain:
Software Gainc Samples/Sec.:
Rotation: Low Pass Filter:
Acguisition Technician(s)
Mame #1- Acq. Tech #1 Level:
Hame #§2° Acq. Tech #2 Level:

Printed document is considered uncontrolled
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APPENDIX D: FIELD INFORMATION SHEETS

Acuren Detailed Data Sheet

Customer: [Umit: | Date [

ip. M. Service Name:

erial Dimensions:
|Crew: Test End:

Fow | Tobe Femaining Wall ID [ OD Type Defect Location Comments
Tvpe Defect Codes
i = b Rekovant b [MTAZ 7= I Fit .= bl Loma 1 T 1= Pruschiz Craczng 28= [iflires: Marial
1 = bt Inspectard § = Ramddors Fittng 13 = Ervogos ¢ Ipimgena 2 Dercfication 2 |80 Wl Lo
1 = Mictamical Fieg 4 = Iisded Corrzmon 15 = Throaagh Wil b 1= Frasible MIC T7e 560 Wl Loom
s =5 (Pt b} 1= Rareieen C ormmics 16=1 Dhcizct 13- Lnknown Anomaly | 16=
5 = O ¥t b 11 = Wall Thinzing 17= Irerags 15 Mutiple lnd. e
j = e i Prorrm ad. 11 = hetal oan i Sarpports 15 = Fomable 2000 13= Mew Tabe e
Page of
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APPENDIX E: CALIBRATION STANDARD AND SOFTWARE SET UP

November 15, 2013

ASME Standard Setup

Channel Diff/Abs Phase Cal Std. Curve Volts

Diff1 /F180 Differential 40 Deg 100% Phase 100% - 1 Volt
Abs 1/ F180 Absolute Horizontal n/a Voltage

Diff3 / F90 Differential 40 Deg 100% Phase 100% - 1 Volt
Abs 3/ F90 Absolute Horizontal n/a Voltage

Diff5 / F90/2 Differential 40 Deg 100% Phase 100% - 1 Volt
Abs5 / F90/2 Absolute Horizontal n/a Voltage

Diff7 / F90/4 Differential 40 Deg 100% Phase 100% - 1 Volt
Abs7 / F90/4 Absolute Horizontal n/a Voltage

Mix Differential 40 Deg 100% Phase 100% - 1 Volt

Analysis Software Set Up

Spans

Set all Differential channels so that the 20% flat bottom holes are of 75%

screen height. All Absolute channels should display the discontinuities

upward at 30% of screen height. Data may be screened at a more sensitive

level.

Mix Channels

Adjust window around a good support plate, create Mix channel 1 from

channels 1 and 3. Rotate Mix channel so that any probe motion is

horizontal and the through-wall drilled hole is between 35 and 40 degrees.

Additional Channels

Additional mix channels may be utilized to aid in signal interpretation or

detection.

Screening

Suggested screening will be done from the ASME standard setup using 4 to

8 windows: At a minimum prime (F180), half prime (F90), mix, and the

lowest frequency absolute channel should be displayed.

Strip Chart Display

Suggest screening as a minimum 2-strip chart display, the mix channel and

the lowest frequency absolute, unless other channels provide a higher
degree of detection.

Reporting / Analysis

Flaws in free span areas should be called off raw channels where possible.

Flaws that are influenced by or associated with support structures or
deposits should be called off the appropriate mix channel.
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APPENDIX F: TUBULAR PROJECT SPECIFIC TECHNIQUE

ACUREN TUBULAR PROJECT SPECIFIC TECHMIOUE SHEET

Site Information

Customer: Facility:

Date of Insp: Uimit:

Exchanger #: Test End:

Tube Type: Bundle Type:

Tube Material #1 Tube Material #2
oD Gauge Length & Tubes e 5] GAUgE Length  # Tubes

Reason for procedure deviation:

Defects for Technique Calibration Resultant Curve 1
Type % Depth Phase violtage

Insructions: Use these windows to display the curees,
defects and technique used for anahysis with the
application. Send completed sheet with data and

calibration standard drawing to SME or Level 11 for
raview.

=l N W B W R e

Resultant Curve Resultant Curve 3

Explanation of Technique:

Acuren Level 11 Date:

aAcuren Level Il or SME: Date:
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APPENDIX G: REQUIREMENTS OF AND EDDY CURRENT EXAMINATION PROCEDURE
REQUIREMENTS OF AN EDDY CURRENT EXAMINATION PROCEDURE

(Table T-821 from ASME V, Article 8)

Essential Nonessential

Requirement Variable Variable

Tube material, size (outside diameter), wall thickness and
grade/temper

Mode of inspection — differential and/or absolute

Probe type

Probe manufacturer, part or serial number, and description
Examination frequencies, drive voltage, and gain settings
Manufacturer and model of eddy current equipment
Maximum scanning speed

Scanning mode — manual, mechanized probe driver, remote
controlled fixture

Identity of calibration reference standard(s) including drawing
Minimum digitization rate/sample per second

Procedure qualification

Personnel qualifications

Data recording equipment manufacturer and model

Data analysis parameters

Tube numbering

Tube examination surface preparation

Scanning equipment, extension cable, and fixtures

>

XX [X| X |[X|X|X|X|X|[X

XX [X|X|X|X]:
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