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CASE  STUDY   NDT SCOOP 

What is Pressure Vessel? When is it Required inspection? 
What are the inspection challenges? 

ressure Vessels 
Inspection Challenges 

Onur ÖZUTKU  
Master's Degree Mechanical Engineer 
Ankara,Turkey  
Milangaz - LPG Terminal Manager. 
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Pressure vessels are critical 

components used in various industries, 
including oil and gas, chemical 
manufacturing and power generation. 
Their primary function is to contain gases 
or liquids at high pressure, so their 
integrity is essential for safety and 
operational efficiency.  

However, the inspection of these vessels 
presents several CHALLENGES that must 
be addressed to ensure compliance with 
safety regulations and prevent 
catastrophic failures. 

 

Complex Designs and Configurations. 
 
Pressure vessels come in a variety of shapes 
and sizes, often with complex geometries. 
These designs can include nozzles, flanges 
and internal components that make access 
and inspection difficult.  
 
INSPECTORS  must be familiar with the 
specific design features to identify potential 
failure points, which can vary significantly 
from vessel to vessel. 
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Inspection, testing, involves non-
destructive tests that ensure the 
integrity of a new pressure vessel 
or on previously installed pressure 
equipment that has been altered or 
repaired. 
 

In the early days of pressure vessels, many 

pressure vessels were over-pressurized, and 

they would explode. This problem was part of 

why the American Society of Mechanical 

Engineers (ASME) formed. This body came up 

with specifications to govern the way pressure 

vessels are manufactured and maintained. 

Today, the ASME is still responsible for 

establishing standards for pressure vessels in 

the U.S. Other countries have their own 

standards for pressure vessels.  

 

There are two standards that every 

manufacturer and user of pressure vessels 

should be aware of:  

 

• ASME Section VIII: ASME Section VIII 

covers the requirements for both fired and 

unfired pressure vessels, including how 

they’re designed, the way they’re 

fabricated, how they should be inspected 

and tested and what’s required for their 

certification.  

 

• API 510: Another relevant standard to be 

aware of is API 510, which is an inspection 

code from the American Petroleum 

Institute. This standard specifies how 

inspections, repairs, alterations and other 

activities should be carried out on 

pressure vessels and pressure-relieving 

devices. 
 

CASE  STUDY   NDT SCOOP CONTINUE Pressure Vessel Inspection Challenges!  

Deterioration and Wear Over Time 
Pressure vessels are subject to wear and 
tear due to the harsh conditions in which 
they are often operated, including extreme 
temperatures and corrosive environments. 
Over time, materials can deteriorate, 
leading to problems such as corrosion, 
cracking and fatigue.  INSPECTORS must 
use advanced techniques such as ultrasonic 
testing, radiography or acoustic emission to 
detect these subtle signs of deterioration, 
which may not be visible to the naked eye. 

 
 
 
 
 
 
 
 
 
 
 
Access Restrictions 
Many pressure vessels are in areas that are 
difficult to access, whether due to their size, 
location within a plant or the need for 
scaffolding. This can complicate the 
inspection process, requiring additional time 
and resources to ensure a thorough 
assessment.  INSPECTORS often must rely on 
remote inspection technologies, such as 
drones or robotic devices, which can further 
complicate the inspection process. 
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CASE  STUDY   NDT SCOOP CONTINUE Pressure Vessel Inspection Challenges!  

Regulatory Compliance 
Pressure vessel inspections must comply with 

strict industry standards and regulations, such 

as those set by the American Society of 

Mechanical Engineers (ASME) and the 

National Board of Boiler and Pressure Vessel 

Inspectors. Keeping up with these regulations 

can be a challenge, especially for facilities that 

operate in multiple jurisdictions with different 

compliance requirements. 

 

 

Interpreting Inspection Results 
Interpreting inspection results can be complex. 

Data from various non-destructive testing 

(NDT) methods must be accurately analyzed to 

determine the condition of the vessel. 

MISINTERPRETATION can lead to incorrect 

conclusions about the integrity of the ship, 

potentially compromising safety. 

 

 

Scheduling and Downtime 
Pressure vessel inspections often require 

equipment to be taken offline, resulting in 

production downtime. SCHEDULING 

INSPECTIONS without disrupting operations 

can be challenging, especially in plants that 

operate continuously. Balancing safety with 

operational efficiency is a critical management 

consideration. 

Technological Advancements 
As inspection technologies evolve, staying 
current with the latest methods and 
equipment is essential for inspectors. While 
advanced tools can improve accuracy and 
efficiency, they also require ongoing 
training and investment. FACILITIES must 
weigh the benefits of new technologies 
against the COSTS and potential 
DISRUPTIONS to operations. 
 
 
 
 
 
 
 
 

 
Human Factors 
Human’s factors play an important role in 
the inspection process. The EXPERIENCE 
and TRAINING of inspectors can influence 
the outcome of an inspection. Ensuring that 
personnel are trained and competent in the 
use of inspection tools and the 
interpretation of results is critical to 
maintaining safety standards. 
 
 
 
 
 
 
 
 

Conclusion 
Inspecting pressure vessels is a complex 
task with many challenges, ranging from 
designs and access to regulatory 
compliance and technological advances. To 
ensure the efficiency of these critical asset, 
it's essential that organizations invest in 
proper training, adopt inspection 
technologies to safety and regulatory 
compliance. By addressing these challenges 
head on, industries can mitigate risk and 
improve the reliability of their pressure 
vessel operations. 
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Advanced NDT used for PRESSURE VESSEL internal & external Inspection! 
Most common methods are Phased Array UT, Automatic UT Corrosion Mapping, Acoustic Emission, 
Pulsed Eddy Current, Short Range guided wave. In these tests, you will  have a permanent record 
and digital report for corrosion assessment. Defects such as corrosion, cracks, decrease in wall 
thickness or gaps in internal structures are identified in ferritic and austenitic steels, aluminum 
alloys, nickel, copper and titanium alloys during production or usage.  NDT methods can change 
depending on the PROCEDURE, SIZE, THICKNESS, and STRUCTURE of the object need to inspect.  

Ultrasonic Thickness - Grids  Measurement  
UT Grid scan with spot digital reading & A-scan.  
 
The portabil i ty  of  the testing equipment  al lows  for on-site  
inspection and results a re ins tant. I f  a problem has been detected  
by the technique, addi t ional non-destructive test ing methods can 
be used to  fur ther inves tigate the f indings.  
 
Manual  point  thickness  measurements  using conventiona l  
ultrasound (UT)  i s a  widely  used technique for moni toring corrosion 
in many infrast ruc ture applications. This however can lead to  
inconclusive inspect ion data due to minimal coverage of large  
areas,  operato r variabi l i ty , lack of pitt ing or loca l ized corrosion 
detection,  and inadequate data  report ing and analysi s.  

Automatic  UT Mapping  
 
A U T i s  u s i n g  m e ch an i ca l  s can n er s 
w i t h  m agn e t i c  w h e e l s  t o  o n l y 
adh e r i n g  pu r po s e s  t o  lo ca t e 
i n h e r e nt  de fe c t s  w i t h in  a  g i ve n  
m at e r i al .  A U T i s  t h e  t er m  u se d  to 
de s c r i be  co r r o s io n  m app i n g 
i n s pe ct i on s ,  pu l s e - e ch o  w el d 
i n s pe ct i on ,  Ph as e d  A r r ay  an d  
T i m e  o f  F l i gh t  D i f f r ac t i o n . 
 
Typ i ca l  A u t o m at e d  Co rr o s io n 
m app i n g  s ys t e m s  can  i n spe c t  2 0 -
3 0  sq .  m e t e r s  pe r  st an da r d 
w o r kday .  Th e  be n e f i t  o f  u s i n g  t h e  
au t o m at e d  i m agi n g  s ys t e m s 
a l l o w s  a  p i c t u r e  (C- S can  Im age )  
qu i ck l y  i de n t i f i e s  an y  s i gn i f i can t 
r e du ct i o n  i n  w al l  t h i ckn e s s . 
 
A u t o m ate d  Co r r o si o n  M app i n g 
U l t r a s on i c  s can s  o f  m at e r i a l s , 
u se s  a  r an ge  o f  co l o r s  t o 
r e pr e s e n t  t h e  t h i ckn e s s  r an ge  o f  
pa r t  be i n g  i n s pe c t e d ,  t yp i ca l l y 
b l u e  co l o r s  a r e  u s e d  t o  r e pr e s e n t 
n o m i n al  w a l l  t h i ckn e s s  w it h 
o r an ge  an d  r e d  co l o r s  u se d  t o 
i n d i ca t e  s i gn i f i can t  w a l l  
r e du ct i o n . 
 
M app i n g  o f  p i pe l i n e s  fo r  f o l l ow 
u p  o f  S m ar t  P i g  su r ve ys  an d  
L o n g- R an ge  U T ( L R U T)  p r o gr am s 
a l l o w s  accu r a t e  a s s e s s me n t  o f 
l o ca l i z e d  a r e as  o f  co n ce r n .  Du e  
t o  t h e  s pe e d o f  m o de r n  s ys t em s 
co n s i de r ab l e  co ve r age  can  be 
co m pl e t e d  da i l y .  I f  yo u  h ave  a  
c r i t i ca l  s ys te m  an d  yo u  r e qu ir e 
1 0 0 % co ve r age  fo r  p ro ce s s 
r e l i ab i l i t y ,  t h e n  t h i s  i s  t h e  
s o l u t i o n  yo u  r e qu i r e . 

Phased Array UT  
 
I n s pe c t  l a r ge  s u r f ace  a r e as  
qu i ck l y  w i t h  h i gh  r e s o l u t i on .  
Typ i ca l l y ,  a  t h i ckn e s s  r e ad i n g  i s  
pe r f o r m e d e ve r y  1  m m 2 ,  w h i ch 
r e pr e s e n t s  5 0 0  m o r e  s am pl e 
po i n t s  t h an  co n ven t io n a l  
u l t r a sou n d.  Th i s  h i gh  r e so l u t i o n 
m ake s  i t  po s s i b l e  to  de t e c t  sm a l l ,  
l o ca l i z e d  in d i ca t io n s ,  s u ch  a s  
co r r o s io n  p i t s ,  an d  i t  e n ab l e s  t h e  
o pe r a t o r  to  p r o f i l e  t h e  s h ape  o f 
t h e  co r r o de d a r e a .   
 
Th e  da t a  can  t h e n  be  u se d  t o 
pe r f o r m  co rr o s io n  a s s e s s me n t s 
acco r d i n g  t o  A S M E  B 3 1 G an d  
o t h e r  app l i cab l e  s t an da r ds . 
 
M u l t i p l e x i n g ,  s o m e ti m e s  ca l le d  an  
e l e c t r o ni c  o r  l i ne a r  s can ,  i s  u se d  
t o  pe r fo r m  co r r o si o n  m o n it o r i n g .  
Th e  se n so r  co n s i s t s  o f  a  l o n g-
ph as e d  a r r ay  p r o be ,  2 5  – 1 0 0  m m 
(1  –  4  i n . )  w i t h  be t w e e n  3 2  an d  
1 2 8  e l e m e n t s .  A  sm a l l  g r o u p  o f  
e l e m e nt s ,  de f i n e d  as  t h e  ac t i ve 
ape r t u r e ,  i s  ac t i va t e d  t o  ge n er a t e 
an  u l t r a so n i c  be am  pro paga t i n g 
n o r m a l  t o  t h e  i n t er f ace .  Th i s  
g r o u p  o f  e l e m e n t s  i s  t h e n  i n de xe d  
u s i n g  e l e c t r on i c  m u lt i p l e xi n g ,  
c r e a t i n g  a  t r u e  ph ys i cal  m o ve me n t 
o f  t h e  u l t r a s o n i c  be am  u n de r  t h e  
a r r ay  w i t h  an  i n de x  a s  s m a l l  a s  1  
m m  (0 .0 4 0 ” ) .  Th e  e l e c t r o n i c 
i n de x i n g  i s  pe r fo r m e d s o  f a s t  t h a t  
a  4 - i n ch  (1 0 0  mm )  l in e  l e n gth  i s 
co ve r e d  by  t h e  u l t r a so n i c  be am s 
i n  m i l l i s e con ds .  Th e  t r ave l  t i m e  o f 
t h e s e  be am s  i s  u s e d  t o  de t e r mi n e 
t h e  co m po n e n t ’ s  t h i ckn e s s  a t  
e ach  acqu i s i t i o n  po in t .  

Pulsed Eddy Current 
 
PE C t e ch n o l o gy  do e s  n o t  r e qu i r e  
d i r e c t  co n t ac t  w i t h  a  t e s t  o b j e c t  
n o r  spe c i f i c  su r f ace  c l e an i n g ,  
m ak i n g  i n spe c t io n  f a s t  an d  e asy  
e ve n  a t  h i gh  t e m pe r a t ur e s  an d  o n  
o f f s h o r e  w el l s . 
 
Pu l se d  E ddy  Cu r r e n t  r e ad i n gs  
co n du ct e d  m an y  t i m e s  a t  t h e 
s am e  l o ca t i o n  can  be  r e l i ab l y  
r e pr o du ce d  r e ga r d l es s  o f  cas i n g ,  
co a t i n gs ,  o r  i n su l at i o n .  PE C 
t e ch n o l o gy  p r o v i des  r e s u l t s  w i t h 
a  p l u s / mi n u s  1 0 % accu r acy  f o r  
co r r o s io n  de t e c t i o n  an d  a  
p l u s / mi n u s  0 .2 % accu r acy  r a t e  
fo r  co r r o si o n  m o ni t or i n g .  
M o r e o ver ,  Pu l s e d  E ddy  Cu r r e n t 
i n s pe c t i on s  can  be  s u cce s s fu l l y  
an d  e as i l y  ca r r i e d  o u t  a t  
t e m pe r a t ur e s  r an g in g  f r o m  - 10 0 °  
C t o  5 0 0 °  C  ( - 1 5 0 °F  t o  9 3 2 °F ) .  
 
Pu l se d  E ddy  Cu r r e n t  t e ch n o l o gy  
i s  bas e d  o n  e l e c t r o m agn e t i c s  an d  
p r o v i de s  ave r age  w a l l  t h i ckn e s s 
va l u e s  o ve r  t h e  p ro be  fo o t pr i n t  
a r e a .  I t  m e as u r e s  an d  co m par e s 
t h e  pe r ce n t age  va r i a t i o n  i n  
ave r age  w a l l  t h i ckn e s s 
t h r o u gh ou t  an  o b j e c t .  Pu l s e d  
E ddy  Cu r r e n t  can  be  e f f e c t i ve l y  
app l i e d  f o r  co r r o s io n  de t e c t i o n 
an d  m o n i t or i n g  o n  p i pe s  an d  
ve s se l s  m ade  of  ca r bo n  s t e el  o r  
l o w - al l o y  s t ee l  w i t h o ut  co n t ac t in g  
t h e  s t e e l  s u r f ace  i t s e l f .  PE C 
t e ch n o l o gy  a l lo w s  m e as u r em e n t s 
t o  be  m ade  t h r o u gh  i n s ul a t io n ,  
co n c r e t e ,  o r  co r r o s io n  ba r r i er s .  
 

Acoustic Emission 
 
When a mater i a l  w i th  defects  i s  
sub jected  to mechanica l  s t res s 
or  load ,  i t  re leases  energy. 
Thi s energy t ravel s  i n  the 
shape of  h igh- f requency s t ress 
waves .  These waves  or 
f l uctuat ions  are obta ined  w i th 
the ut i l i z at ion of  sensors  which 
in  turn t rans forms  th e energy  
into vol tage.  Thi s vol tage i s 
e lect roni ca l l y  overs tated  w i th 
the ut i l i z at ion of  t iming  c i rcu i ts 
and  l ater  ref i ned  as  acous t i c 
emi s s ion signal  data. 
 
When a s t ructure i s sub ject  to 
an external  s t imulus  (change in  
p ressure,  load,  or 
temperature) ,  l oca l i zed 
sources  t r igger the re lease of 
energy,  i n  the form of  s t res s  
waves ,  whi ch p ropagate to the 
sur face and  are re corded  by 
sensors .   
 
Sources  of  AE vary  f rom natura l  
events  l i ke ear thquakes  and  
rock burs ts  mel t i ng , tw in ing , 
and  phase t rans format ions  i n 
meta l s .  In  compos i tes ,  matr i x  
crack ing  and  f iber  b reakage 
and  debond ing  contr ibute to 
acous t i c  emis s ions . 

 

CASE  STUDY   NDT SCOOP CONTINUE Pressure Vessel Inspection Challenges!  


