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1.0 Inspection Task  
 

As requested by client xxxxxxxxxxxxxxxxxxxx, a SLOFEC™ (Saturation Low Frequency 
Eddy Current) inspection was carried out on a 61.16m - diameter tank floor at the  
 Terminal from the 13 th February to the 22nd February 2008. 
 
The inspection was performed using the SLOFEC™ FS400 Scanner; the testing team 
consisting of an Innospection lead technician and an assistant. 

 
   
2.0  Test Object  

  
 

Tank No. Location Tank 
Information 

 

WT 
Bottom Plate 

(Nominal) 

WT 
Annular Plate 

(Nominal) 

Coating Estimated 
Insp. Area 

T-161 xxxxxxxxxxx  61.16 Ø 6.0 mm 12.0 
<1mm 

(painted) 
85-90% 

  
  
3.0 Inspection Volume  

 
Due to the mechanical design of the FS400, it is not possible to inspect all areas of the tank 
floor plate surface.  
 
In some instances a width of approximately 20mm cannot be inspected down the length of 
the plate and adjacent to the tank wall on the annular plate. This does not detract from the 
overall inspection. 

   
At the corner of the plates or obstacles, a square of 280mm x 280mm cannot be inspected. 
The same limitations apply to overlapped welds. As can be seen on the sketch below. 
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4.0 Inspection Personnel  

Innospection lead technician: Mr     PCN Level 2 (213419).   

Innospection technician: Mr  PCN Level 2    

 

 
 
5.0 Test Equipment  
 
 SLOFEC™ Equipment and Accessories  
  

The inspection system consists of: 
 
 Eddy current instrument: IBM-AT-compatible computer with 2-frequency eddy current 

plug-in cards, type eddyMax� .  
  
 SLOFEC ™ FS 400:  The SLOFEC™ Floor Scanner is a motor driven system with 

electro magnetic magnets and is equipped with a multiplexed 
electronics system. 8 Sensors with a width of 50mm each are 
located between the pole shoes. A trigger encoder is 
connected. 2 wheels at the front and 2 wheels at the rear side 
are adjustable in height for lift off adjustment.  

 

 Floor scanner   : SLOFEC™ Scanner FS 400 (width 400mm) 

 Scanning Speed  : 100% (approx.: 24m/min) 

 Eddy Current Sensors  : 8 x EC-B-50mm  

 Eddy Current Instrument : eddyMax Beltronic 01-19 

 Software Version  : SLOFEC V5 5.07.01.15 

 DC Power Supply  : Power Unit - Electronics 0-40A 

 Cable    : 75 m divided in 3 x 25m 
 

 Reference Plate   : Innospection 6.0mm  

      Innospection 12.0mm 

 
 Reference defects  : Innospection test plate standard   
     Groove (depth 10%) for sensor conformity setting 
     FBH ø 8mm and 16mm 

 Depth 100% TWH, 75%, 50% & 25%  
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6.0 SLOFEC™ Equipment setting & Calibration  
 

For underside/topside corrosion detection the differential mode was used. Optimum 
signal/noise ratio and signal phase separation between underside defect indications and 
topside indications was considered when selecting a suitable test frequency. 

 
The differential channel of all sensors was set so that underside defects are indicated in the 
vertical signal phase direction as shown below. Moving the scanner in a positive forward 
direction, the underside defect signal had the first peak down followed by an upward 
movement with the second peak. 
                                                                                                                      

    Sample signal display of underside defect   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

In general the SLOFEC™ system will be calibrated using a test plate with artificial reference 
defects machined into it. The reference plate should be of the same material and the same 
thickness as the plates to be inspected. In the case of a coating being present on the plates, 
the average thickness of the coating will be simulated on the reference plate for the 
calibration.  
 
Typical reference defects that are used are flat bottom holes with varying diameters. 
The depths of the artificial reference defects are typically 20%, 40%, 60% and 80% of the 
nominal thickness. 
 
During calibration the SLOFEC™ system will be driven over the reference defects to set all 
channels (1 sensor – per channel) to give a sufficient sensitivity level, for the detection of 
topside and underside corrosion defects. 
 
The calibration is performed at the beginning of every shift, after breaks, at the end of every 
shift or in the case of changes to the equipment. 
 
 The calibration data and the results from the underside and topside reference defect are 
then stored on the system. 

 
The eddy current signal analysis is done online. The computerized equipment and the 
software allow analysis of the signal amplitude [in div.] and the signal phase [in °]. 
 
Random Indications detected during scanning and which are comparable to the reference 
defect indications are to be marked on the floor and verified by Ultrasonic examination. 
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 7.0       SLOFEC™ Sensitivity Setting         
 
 The general overview of the results from the inspected areas are presented in the attached 

colour scan reports with wall loss represented in colour ranges as below: - 
   

-      Underside corrosion condition overview: 
  -      Complete Tank floor in coloured defect map 

-      Single Plate reports on all plates.  
 
 
-      Topside corrosion condition overview: 

  -      Complete Tank floor in coloured defect map 
  -      Single Plate reports on all plates. 
 
 

Indication Palette 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Note  

Eddy current inspection is an evaluation method of NDT, and as such the results 
obtained are compared against known defects in the calibration test piece. Therefore 
the material, wall thickness and any simulated coat ing condition should be as near to 
the actual floor condition as practicable. 
 
SLOFEC™ signal amplitudes are an indication of defe ct depth and volume. The defect 
depth analysis by signal amplitude can only be done  in comparison with varying 
depth artificial reference defects.  

 
8.0       Scanner Movement 
 

It is the responsibility of the scanner operator to clearly indicate the position of the 
SLOFEC™ scanner on to the plate surface, and is therefore constantly in contact with the 
Lead Technician. The position of the scanner as well as the direction of travel is also clearly 
communicated between scanner operator and the Lead Technician. 
 
The responsibility for inspection area, coverage, d imensions, scan tracks, linearity of 
scanning along tracks and scanner positioning rest with the scanner operator and 
good communication is required.  

 
 
 
 
 

 

< 20% 20-39% 30-39% 40-49% >50% 
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9.0 Scan Track Positioning 
 

Because of clear communication between the SLOFEC™ inspection team, the coverage of 
each floor plate is optimised, no inspection was carried out over the welds, or in the dead 
zones as outlined above. 

 
 
10.0 Parameter storage 
 

The eddy current testing parameters were set up during calibration and have been digitally 
stored and take into account the scan direction and sensor lift off.  

 
 
11.0 Change of Settings 
 

In the event of any scanner adjustment being required, a re-calibration of the system was 
performed. 

 
 
12.0 Calibration Control 
 

The SLOFEC system was calibrated at the beginning of the inspection. This calibration and 
all settings were stored in the system. 
 
Calibration controls were performed at the end of each shift and as necessary when 
changes were made to the settings of the equipment. 
 
The same calibration samples are used for initial set-up and also for the random check 
during inspection. 
 
Final sensitivity settings can be achieved by using the signals from the first “real indication” 
detected and by applying manual Ultrasonic prove –up. This can only be achieved if a high 
level of confidence in the UT results can be gained.  If the UT results have a high confidence 
of accuracy then the SLOFEC sensitivity can be adjusted to suit the actual measured size of 
a “real” defect. This action will improve the accuracy of the floor inspection 

 
 
13.0 Calibration Samples 
 

The calibration plates were manufactured by Innospection Ltd, and were manufactured from 
similar carbon steel plate material to that of the floor plates. The calibration plates covered 
both 6.0mm thickness for the bottom plates and 12.0mm wall thickness for the annular 
plates. 

 
 

14.0 Defect Analysis 
 
 All indications, which showed a clear vertical/horizontal signal, phase direction as that of the 

underside/topside reference defects and which had signal amplitude equivalent to the test 
piece are identified in the plate reports. 

 
Signals that are clearly out of the internal corros ion phase direction were not 
reported.  
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15.0 Inspection Result 

 
A total of 20 (twenty) 100% TWH (Through Wall Holes) were found during the SLOFEC 
inspection of T-161. These were found on the following plates: 
 
B13 B53 B82 
B16 B54 B83 
B38 B55 
B42 B63 

 
There were also areas of severe (>50%) underside and topside corrosion as can be seen on 
the tank overview and plate reports. Ultrasonic inspection was used to confirm the underside 
indications and results are included on the plate reports 
 

  
 

Note: 
 
1. The SLOFEC system is a volumetric measurement technique for accurate detection of 

corrosion and pitting, and is therefore a semi-qualitative inspection technique.  
2. Where possible, the manual Ultrasonic zero degree pulse echo inspection technique 

should be used to verify a random selection of SLOFEC indications.  
 
It should however be noted that not all corrosion or pitting can accurately be measured using 
manual ultrasonic techniques. This is largely due to weaknesses of the technique, POD 
(probability of detection) limitations, as well as operator competence. The geometry of the 
corrosion or pitting can also affect the reliability of the UT inspection results.  
It should also be noted that in our experience it is very difficult to obtain accurate and 
meaningful results when performing manual ultrasonic scanning through coatings. 

  
 
 
 
 
 
 

 
 

 ______________________ 
  Innospection Ltd 
  Mr.        PCN Level II (213419)  
          
 
 
 
 
 

 
 
Innospection Limited 
Mr.                  (Senior Engineer) 
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Filter  Settings
Depth: 40 % - 100 %
Size: 0 sqmm - 1000000 sqmm
Patched: No.
Plates: All
Indication Layers: Underside-Differential
Indication Types: Metal Loss
Detection Methods: SLOFEC

No. Plate Pos Size Depth Layer Type Method
[m] [mm] [%]

Remark

1 B2 2.160
2.543

190
285

41 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

2 B2 2.278
2.102

175
315

44 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

3 B2 2.405
1.540

400
770

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

4 B13 0.925
0.742

70
75

55 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

5 B16 5.278
0.980

5
60

42 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

6 B38 1.828
0.540

15
60

57 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

7 B39 0.233
0.025

5
50

47 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

8 B42 5.963
1.510

5
50

40 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

9 B42 10.180
2.600

30
60

53 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

10 B42 13.325
2.365

10
60

59 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

11 B45 0.213
2.972

5
55

45 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

12 B45 10.372
0.030

15
50

52 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

13 B45 10.413
0.030

45
50

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

14 B53 12.375
0.770

20
50

58 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

15 B53 13.965
0.075

40
150

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

16 B53 14.023
0.025

15
50

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

17 B53 14.042
0.220

25
160

47 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

18 B53 14.058
0.025

5
50

45 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

19 B53 14.270
2.895

30
110

43 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

20 B53 14.363
2.820

125
360

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:

21 B54 5.448
2.550

25
60

60 Underside-Differ Metal Loss SLOFECX:
Y:

X:
Y:
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Filter  Settings

Depth: 40 % - 100 %
Size: 0 sqmm - 1000000 sqmm
Patched: No.
Plates: All
Indication Layers: Topside-Differential
Indication Types: Metal Loss
Detection Methods: SLOFEC

No. Plate Pos Size Depth Layer Type Method
[m] [mm] [%]

Remark

1 A1 1.178

0.135

25

60

46 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

2 A1 4.348

0.905

25

60

76 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

3 A1 4.388

0.900

25

70

51 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

4 A2 1.608

0.910

15

60

44 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

5 A2 2.096

0.035

20

60

49 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

6 A2 5.296

0.890

50

50

81 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

7 A3 1.403

0.920

35

100

56 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

8 A3 2.771

0.840

40

60

61 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

9 A3 3.753

0.970

35

50

46 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

10 A4 0.418

0.880

15

50

40 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

11 A4 2.466

0.980

50

50

57 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

12 A6 0.296

0.480

50

10

68 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

13 A6 0.296

0.518

50

35

52 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

14 A6 0.296

0.587

50

15

41 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

15 A9 1.513

0.905

35

60

46 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

16 A9 2.381

0.938

20

65

43 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

17 A10 1.638

0.955

15

50

46 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

18 A10 1.683

0.957

55

55

42 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

19 A10 5.101

0.490

50

160

59 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

20 A10 5.186

0.520

80

220

54 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:

21 A10 5.288

0.545

45

60

60 Topside-Different Metal Loss SLOFECX:

Y:

X:

Y:
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Indication Statistics
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Indication Statistics

Topside-Differential 69.2 %

Underside-Differential 30.8 %

Indication  Layer

Metal Loss 100 %

Indication  Type
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Place

Subject

Thickness of Plates

Coating

K-Nr.
Date

:
:

:

:

:

:
:

Tank Client
Abu Dhabi

T-161

6.00 mm
12.00 mm

Bottom
Annular

0.00 mm
0.00 mm

Bottom
Annular

K-432-07 J1338
13/02/2008-22/02/2008

Order-No. : PO-4500412023-24.01.

Diameter
Area

:
: 2937.82 qm

61.16 m

Scan Defect  Map
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