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SEISMIC RISKS IN PETROCHEMICAL PIPING
SYSTEMS

Piping Systems andomponentsufferseveredamagesinderearthquakes.

Consequences:

- Casualties

- Lossof assets

- EnvironmentaPollution
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LIQUIFIED NATURAL GAS (LNG) PLANT




THE LNG PLANT i CASE STUDY #2

[ |Storage Tank

[ |Platform on Tank

~ um‘ .g’}‘q N~

|

'Horizontal Pipe Rack 1

j Knock-out-drum Area

[ |ProcessArea

sotr 30
: T
s dges LA
L AL
R =
okt

- Horizontal Pipe Rack 2

A Case Study #2 Regassificatiomplant
A Storage tank foethylene
A Pipingsystem
A Supportingstructuredor pipings

A Concretestructure
A Steelplatform

A Proces#rea forEthylene
A Knock-outDrumArea




THE LNG PLANT - ANSYS FE MODEL

~= 20,000 degreesf freedom
A 1338 elementBEAMA4;

A 84 elementd INK180;

A 159elementPIPE289:;
e Z A 95elementEL BOW290;
; A 1122elementSHELL181
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Still a simplified piping system
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Complete model of just
2 pipelines out of 7 on
top of the tank

Details of modelling process and results can be found at:
AProbabilistic sei subplanto-alounalyfd ossPravdntiom n L N
in the Process Industries - o.ssursi, R di Filippo, V. La Salandra, M. Pedot Md S. Reza




LEAKAGE AND FAILURE CASES - ELBOWS

Leakage Limit StateT HOOP TENSILE STRAIN

As shown in resultBom JNESNUPEC*

(2008), theelbow strain levetould predict
a leakagevent. In particular a hoop

strain equal to 2% was found to be the

onsetof leakage.

*Seismic Analysis of.arge-Scale Piping Systems for the
JNESNUPEC Ultimate Strength Piping Test Progré2008)
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PROBABILISTIC SEISMIC DEMAND ANALYSIS

A Performedwith Cloud Analysis Method
A TheS/T) was chosen as Intensity Measure (IN&)e period of the
spectral acceleration was set according to the main vibrationalahdte
LNG tank, i.e.T=0.16s.
A Suite of 36 natural ground motions selected from European Strong Motion
Database (ESM) with different values of magnitude Mw and PGA

Main component
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We applied the 3 components (X, Y, and Z direction) of each accelerograms together.
direction in model analysis were chosen in order to obtain the most demeoddigons




PROBABILISTIC SEISMIC DEMAND ANALY SIS
Results for Elbow #18 Tank Platform

Probability of Leakage
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PROBABILISTIC SEISMIC DEMAND ANALYSIS

Refined model with all pipelines.

~=33500degree®f freedom
A 1338 elementBEAMA4;
A 84 elementd.INK180;
A 240elementPIPE289:;
A 210elementELBOW?290;
A 2244elementSHELL181




