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LPG Spheres’ Risks

g

Complete Rupture Leakage Failure



LPG Spheres’ Cracking
Wet Hydrogen Sulfide (H2S)

Wet hydrogen sulfide cause service cracking in liquified
petroleum gas (LPG) storage vessels. The service cracking
In the LPG vessels occurs predominantly in the weld heat
affected zone (HAZ




LPG Spheres’ Cracking
Stress Corrosion Cracking (SCC)

Stress corrosion cracking (SCC) is an environmental
cracking process caused by the combined effecengsfle
stress and a specific environment on a susceptible
material




Conventional LPG Sphere Internal Inspection

Open Tank Inspection Stages:

Discharging the tank

*Cleaning

«Scaffold Erectio

Blasting

«Conventional NDT Inspection - Magnetic Particle
Testing (MPI)
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Integrity NDT LPG Sphere Inspection Solution

Integrity NDT designed a technique for in-service
computerized ultrasonic inspection of LPG sphere
constructional plate butt welds from the external surface.

External vessel inspection has significant advantages in
of health, safety and commercial cost over vessel purging,
scaffolding, blast cleaning and Magnetic Particle inspections



Inspection Technique

Integrity NDT has combined Time of Flight Diffraction
(TOFD) and Phased Array Ultrasonic inspection techniques
with in Integrity I-Scan semi-automated system. The I-Scan
scanner was manipulated around the vessel by rope access
technicians linked to the test system by 36 metre ‘umbilical’
cable containing intercom, probe cables, positional enc
cable, and couplant feed tubing.




How TOFD Works?
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How TOFD Works?
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Conventional UT
Phased Array UT

-54 50mm

Probe 1

How Phased Array UT Works?



How Phased Array UT Works?



Integrity I-Scan Scanner



Inspection

Rope Access and Inspection
Technicians on sphere welds
with Integrity I-Scan.









Benefits of the Technique

LPG sphere remains in-service
No surface preparation before inspection

If the sphere’s paint is well adhered Integrity NEANn carry out the
Inspection on the painted surface

Not necessary to build scaffold for reaching thieesp’s welds. Integrity
NDT has qualified personnel from the Industrial Béyrcess Trade
Association (IRATA)

Better detection sensitivity than many conventiodllT methods.

Cost efficient (During service inspection-No dovwmé, No scaffold cost,
no blasting and preparation cost)

Time efficient (1000 m3 LPG sphere’s constructicglds can be scanned 4-
5 days)
Safer Inspection than internal inspections

If there is no immediate repair required, monitgractivity can be used
periodically.



Inspection Result

Integrity NDT has carried out TOFD & Phased Arrayréasonic
Inspection activity on a LPG Sphere constructiotdaenspection
results have proved the reliability of the techmigqu



Inspection Result

Crack signals up to 2 metres in length and witheaimum cross-section
from the internal surface of 9.5mm (nominal ve$iselkness 28mm) have
been detected and sized by TOFD, Pulse Echo arsk&Raray
Ultrasonic Inspections in weld HAZ areas



Inspection Result — TOFD



Inspection Result — Phased Array UT



Inspection Result

Subsequent to Ultrasonic inspection findings fromvessel external
surface, Integrity has carried out internal MPI ison for crack
confirmation and repair.. All TOFD and PA results/b been confirmed
with MPI, with Ultrasonics also locating cracks natible with MPI as the
crack is located under the weld cap bead.



Inside MPI Confirmation



Comparison
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Comparison With

Other Methods

External TOFD & PA
Technique

Internal Inspection (MPI)

External Acoustic Emission
Method

In-Service Inspection

Off-line Inspection

In-Serviospection

No need to pressurized the
sphere (Non-destructive
Testing)

No need to pressurized the
sphere (Non-destructive
Testing)

Sphere must be min 10% oV
pressurized than the in-
service pressure.

er

No surface preparation

Surface preparation needs

suiNace preparation

D

No scaffold erectio— Rope
Access can be applicable

Scaffold erection nee

No scaffold erectio Rope
Access can be applicable

Inspection Time for 1000m3
LPG sphere 4-5 days

Inspection Time with all
preparation for 21000m3 LPG
sphere 30 days

Inspection Time for 1000m3
LPG Sphere 4-5 days

Better detection sensitivity.
Inspection results can give
exact defect characterizatior
position, and size.

Open surface defects can bg
detected. Inspection result ¢
give length of the defect.

» Defect positioning by sensor
piniangulation.The result of th
Acoustic Emission test is a

recommendation for further

D

inspection by NDT.




Codes

TOFD & Phased Array UT recognized from InternatioBadies:

ASME Section V

API 579 & API 580

EN Standart— ENV 583 pt6— prEN 1561
Biritish Standarts — BS 7706

ASTM Standarts — E2373-04



Conclusion

It must be recognized that any inspection fromviiesel external has
significant advantages in terms of health, safaty @mmercial cost over
vessel purging, scaffolding, blast cleaning and Msig Particle
Inspections.

This inspection has shown that the Integrity NDSclan system from the
external of the sphere is an effective tool foedgbn of significant defects
that may threaten vessel integrity.



Team

Tim Stubbs
Ozgen Bulut
GoOrkem Bayten
Ca lar Erkenci
Seckin Ozatmaca

nal Atabek

Orcun en
Serkan Ozyurtlu

Ozen ener
Emre Koprult









