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1. PURPOSE 
To evaluate the condition of the carbon-steel annular ring of the storage tank from the outside, 
using an automated, long-range ultrasonic method.  

  
2. LIMITATIONS 

The method as described in the supplied method statement, (PAL ISO Doc. 572, current 
issue), uses an automated long-range ultrasonic technique to evaluate corrosion damage to the 
annular ring/floor extension, within a maximum of 0.5 metre of the tank wall. Detected 
echoes are compared with a reference plate in order to evaluate severity of any indication. The 
test plate contains slots to 50% depth at different distances up to 400 mm from the shell, and 
return echoes are graded as being above or below this signal level. 
The method is qualitative and detects indications at ~30 – 60% loss (highest sensitivity is to 
the sharper changes in section, poor sensitivity to slow change in section).The method is 
unable to scan areas where the annular extension is less than 50 mm or where the top surface 
is in poor condition or where the scanner is unable to operate due to obstruction. 
 

3. PROCEDURES and RECORDS 
The procedure used was the Physical Acoustics Tank Annular ring UT procedure, PAL ISO 
Doc. 571, current issue. Field records are recorded in worksheets (Doc. 574) and the digital 
images of each scan are saved as a permanent record. An overall quality plan (Doc. 573) is 
used for the work. On-site the rf-signals for each scan line are also recorded, these are 
retained long term. 
 
The client defines the scan locations and number, either in advance or by on-site instruction. 
 
The system is set up first on the reference plate, and the DAC-curve (distance amplitude 
correction) is adjusted to obtain equal height return signals from the artificial flaws at 
different distances. The set-up files are saved and reflections are set to 80% Full Screen 
Height. 

 
4. ULTRASONIC SYSTEM 

System  : LSI automated ultrasonic system with 12-bit AD/PR-board. 
Scanner type : TA-LRUT-scanner with variable scanning-speed in X-direction. 
Transducer : TA-LRUT, PAC USA, nr. 081008”. 
Sensitivity on V-1: 80 % full screen height, overall gain = 49 dB (no DAC). 
Software  : Ultrawin E2.58. 
Operation  : 110 V and water from refinery. 

 
5. TEST PERSONNEL 

The Written Practice of Physical Acoustics Corporation, which is in conformity with the 
SNT-TC-1A and EN 473, is used as a reference. 
Field-test operator: A.Engineer 
  UT-II : N 1234 
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6.    RESULTS 
The annular ring of tank XXXX was inspected using Physical Acoustics Ltd. long-range 
ultrasonic equipment and procedures in accordance with PAL ISO 9001 : 2000 requirements 
on the XXth Month Year. 
The inspection of the annular ring was carried out by multiple scans. Due to the narrow 
spaces between all equal positioned anchor stools, the areas to be inspected are divided in 
sections. The scans are performed clockwise and counter-clockwise to obtain full coverage of 
the annular plate sections, each with a maximum of 0.7 metre length, including overlap. The 
old paint of the annular plate has been removed and new primer was added. The test required 
several scans for a circumference distance of total 25 metres, except for the positions where 
there were anchor stools or pipes obstructing the examination. Start position refers to the plant 
north and all scans are related to the sections. Starting with section-00 at north up to section-
15 (top view clockwise). 
The scan identification XXX-XXX-section-YY has been used:  
 XXX : tank number 
 XXX : CW = scan direction clockwise; CCW = scan direction counter clockwise. 
 section : area between 2 anchor stools. 
 YY : section number (00..15) 
 
All scans are evaluated against the used reference reflectors on the reference plate “TALRUT-
REF2”, which consist of notches of 50% reduction in wall thickness at 50, 100, 200, 300 and 
400 mm distance from shell. Reference amplitude was adjusted to 80% Full Screen Height 
(FSH) for all notches, except the notch at 200 mm, which was 60% FSH (see figure-1). 

 
Indications with an amplitude > 25% FSH and with a circumferential length ≥ 15 mm 
are reported, with axial and circumferential position. 
Indications with a length less then 15 mm but larger than 5 mm (>5 length <15) and 
amplitude > 25 % FSH will reported as spot indication. 

The table below shows the scans with reportable indications. The indications with start/end 
position are related to their particular positions of scan-identification. All axial positions are 
related to the begin of the scan, starting at 30 mm from the closest anchor stool related to the 
clockwise or counter clockwise examination. 

 
Scan 

section 
Severity * Details and Location 

01 - CW 25 - 50 % Spot indications (< 15 mm) between 120 - 608 mm, near inside shell. 

01 - CCW 25 - 50 % Spot indications (< 15 mm) between 490 - 680 mm, near inside shell. 

02 - CCW 25 - 50 % Linear indications (25 - 50%) between 447 - 485 mm, near inside shell, approx. 17-38 mm. 

     ” 25 - 50 % Spot indications (< 15 mm) between 140 - 530 mm, near inside shell. 

03 - CW > 50 % Linear indications (25 - 50%) between 183 - 626 mm: maximum echo > 50 %; near inside 
shell, approximately 18-41 mm. 

03 - CCW 25 - 50 % Spot indications (< 15 mm) between 600 - 688 mm, near inside shell. 

04 - CW >50 % Linear indications (25 - 50%) between 84 - 424 mm: maximum echo > 50 %; near inside 
shell, approximately 17-38 mm. 

     ” 25-50 % Spot indications (<15 mm) between 592 - 622 mm, near inside shell. 

04 - CCW >50 % Intermittent linear indications (25 - 50%) between 80 - 680 mm: maximum echo > 50 %; 
near inside shell, approximately 19-44 mm. 
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05 - CW 25-50 % Spot indications (<15 mm) between 333 - 665 mm, near inside shell. 

05 - CCW 25-50 % Spot indications (<15 mm) between 272 - 680 mm, near inside shell. 

06 - CW >50 % Spot indications (<15 mm) (25 - 50%) between 72 - 700 mm: maximum echo > 50 %; near 
inside shell, approximately 12-36 mm. 

06 - CCW >50 % Spot indications (<15 mm) (25 - 50%) between 183 - 700 mm: maximum echo > 50 %; 
near inside shell, approximately 16-37 mm. 

07 - CW 25-50 % Spot indications (<15 mm) between 468 - 700 mm, near inside shell. 

07 - CCW 25-50 % Spot indications (<15 mm) between 167 - 578 mm, near inside shell. 

     ” 25-50 % Linear indication between 613 - 630 mm, near inside shell. 

08 - CW >50 % Linear indications (25 - 50%) between 368 - 700 mm: maximum echo > 50 %; near inside 
shell, approximately 17-40 mm. 

08 - CCW >50 % Linear indications (25 - 50%) between 0 - 700 mm: maximum echo > 50 %; near inside 
shell, approximately 16-37 mm. 

09 - CW >50 % Linear indications (25 - 50%) between 0 - 700 mm: maximum echo > 50 %; near inside 
shell, approximately 17-38 mm. 

09 - CCW >50 % Intermittent linear indications (25 - 50%) between 0 - 700 mm: maximum echo > 50 %; 
near inside shell, approximately 17-30 mm. 

10 - CW 25-50 % Linear indications  between 162 - 331 mm, near inside shell, approx. 20-35 mm. 

     ” 25-50 % Spot indication (<15 mm) between 622 - 633 mm, near inside shell. 

10 - CCW 25-50 % Spot indications (<15 mm) between 130 - 674 mm, near inside shell. 

11 - CCW 25-50 % Spot indications (<15 mm) between 187 - 245 mm, near inside shell. 

12 - CW 25-50 % Spot indications (<15 mm) between 95 – 318 mm and 680 - 690 mm, near inside shell. 

12 - CCW 25-50 % Spot indications (<15 mm) between 78 – 141 mm and 396 - 595 mm, near inside shell. 

13 - CW 25-50 % Spot indications (<10 mm) between 111 - 119 mm, near inside shell. 

13 - CCW 25-50 % Linear indication (25 - 50%) between 517 - 536 mm; near inside shell, approximately 15-
24 mm & single spot indication (<15 mm). 

14 - CW > 50 % Intermittent linear indications (25 - 50%) between 205 - 665 mm: maximum echo > 50 %; 
near inside shell, approximately 20-35 mm. 

14 - CCW >50 % Spot indications (<15 mm) (25 - 50%) between 601 - 671 mm: maximum echo > 50 %; 
near inside shell, approximately 24-47 mm. 

15 - CW >50 % Spot indications (<15 mm) (25 - 50%) between 211 - 465 mm: maximum echo > 50 %; 
near inside shell, approximately 25-37 mm. 

* Measured relative to calibration plate amplitude reference of 50% through thickness slot 

Scans 02-CW, 11-CW and 15-CCW have no relevant indications. 
 
All scans are printed as TIF-files and will be part of the report on CD-rom, including 
reference scan.  
Figures 2 and 3 are showing examples with areas of interest due to relevant indications > 50% 
FSH. 
The results are graphically plotted in figure 4 and show severity against scan positions around 
the annular ring. 



Physical Acoustics: FT- XXXX   

 

7.    CONCLUSIONS 
The entire annular ring was scanned except for inaccessible areas like anchors-stools and 
underneath pipe work.  
Scattered indications were seen around the annular, with several scans showing indications 
with a severity between 25-50% FSH. Indications larger than 50% reference were detected on 
the following sections: 

• 03-CW 
• 04-CW, 04-CCW 
• 06-CW, 06-CCW 
• 08-CW, 08-CCW 
• 09-CW, 09-CCW 
• 14-CW, 14-CCW 
• 15-CW 

These areas of indications on the inside measures approximately 12-47 mm to the middle of 
the tank shell. 
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Figure-1: Reference scan with artificial flaws at 50-100-200-300 and 400 mm from shell.
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Figure 2: Scan XXX-CCW-section-04, area of interest with severity > 50%. 
 
 

 
Figure 3: Scan XXX-CCW-section-09, area of interest with severity > 50%. 
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