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Background
ÅThreecokersetsinstalledandcommissionedin 2001

ÅStartedasa singleentry side feed

ÅOperationranged13-14hour cokingCyclesuntil 2008

Å12HourcokingcycleStartedin 2008

ÅBanana effect experienced from single side feed triggered
installationof dual-inlet feedin 2010

ÅStartedexperiencingleakagein 2012 at coker-BUDJoint every
2-3 months

ÅLeakagediscoveredat steamtest stage

ÅShutdownof Cokerset for 7-10daysto fix leakage

ÅPuttingnew gasketand increasingbolt stresswastried to stop
frequent leakagewith no success

ÅThisstudyispart of RCFAfor frequent leakageat joint
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3-D FEA of Dual-Inlet Feed
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3-D FEA of Dual-Inlet Feed (Continued)
Model
Å 3-D Structural Nonlinear Finite

ElementAnalysis
Å 400K3-D10nodesolidelements
Å Nonlinearcontactanalysis
Å GasketMaterial nonlinear behavior

Included
Å Bolt pre-tensioning
Å Onlyquarter model includeddue to

symmetryBC
Å Temperature dependent material

properties
Å Ramberg-Osgoodnonlinearmaterial

modelasper API579
Å 3 consecutivecyclesmodeled

3-D FEA Model

Symmetry 
Planes

Symmetry 
Planes

Loading
Å 12 Hr. Cokercycleincludingsteam

test, vaporheat,12 hr. chargeand
quench

Å TimeDependentpressureloading

Å Temperature body loads from
Thermographyanalysis
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3-D FEA of Dual-Inlet Feed (Continued)

Gasket Loading Ramberg-Osgood 
Material Model

Gasket Un-Loading

ÅGasketloadingand unloadingcurvesfor CMGSSgasketasprovided
by manufacturer

ÅMinimumrequiredgasketseatingstress7600psi

ÅMinimumrequiredgasketoperatingstress6000psi

ÅGasketcrushstress35000-40000psi
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3-D FEA of Dual-Inlet Feed (Continued)

Thermography Scope

Å2 Cameras
ÅSteam Test/Vapor heat 1 

shot every 10 minutes
Å1hour before and after 

start of charge 1 shot 
every minute
ÅSteady charge 1 shot 

every 10 minutes
Å1 hour before end of 

charge till end of water 
quench, 1 shot every 
minute
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3-D FEA of Dual-Inlet Feed (Continued)

Camera 1. 30 minutes in to charge

Camera 2. 30 minutes in to charge

Camera 1. 30 minutes to end of  charge

Camera 2. 30 minutes to end of  charge

800 F

730 F

800 F

250 F
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3-D FEA of Dual-Inlet Feed (Continued)

Camera 1. Start of Quench

Camera 2. Start of Quench

Camera 1. 1 hour to end of  Quench

Camera 2. 1 hour to end of  Quench

420 F

320 F

100 F

250 F
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3-D FEA of Dual-Inlet Feed (Continued)

Thermography Grid
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3-D FEA of Dual-Inlet Feed (Continued)

Temperature Body Loads from 
Thermography Grid Data

Charge Quench
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Cowboy Hat Effect on Coker Flange Due to 
Temperature Gradient Across Circumference-

Exaggerated 2000 Times
(Only ¼ of Flange Shown)

Results

Å Coker flange permanent 
deformation after 3 cycles 
and releasing all loads 
including bolt stress

Å Deformation on gasket 
seating surface shows 
�ì�X�ì�ì�ì�í�î�_���l���Ç���o�����}�µ�š���}�(��
flatness across 
���]�Œ���µ�u�(���Œ���v�������~�•�ì�X�ð�ð�_���‰���Œ��
year)

Å Cowboy hat effect 
expected to increase with 
consecutive cycles

Å ASME PCC1 recommend 
�u���Æ�]�u�µ�u���ì�X�ì�í�_���}�µ�š���}�(����
flatness across 
circumference


