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Context

Multiphase flows in tubes, pipes and pipelines: A complex
physics with a large domain of applications
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Context

Oil&Gas industry

Hydrodynamic slugging

Total Indonesia slug catchers: 3200t, 14 legs

Terrain slugging

riser-based
slugging



Context
Hydrodynamic Point Models (Oil&Gas)




Objectives

Why a software standard for hydrodynamic point models?

How to specify software interfaces for hydrodynamic point
models?
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Hydro SIG charter
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Accomplishment

Current SIG members

Specification document content




Slug flow example

layer3
layer5 Present phases
layerl layer2 layer4 :’I\Iglgle;
gas

Layers Fields
L abel layer 1
Volumetric fraction value
Field labels field 1 Label field_1
Volumetric fraction vaue[1]

. - Phase labels water
Stratified | Annular Stratified Volumetric fraction value[1]
Slug | Pocket | Continuous Pocket velocity value
D|sp§rsed : I\.IO Emulsion No
Continuousfield field 1 Continuous phase water
Length Fraction value
I nterface perimeters values[1]

Wet perimeter value




Current interfaces

Hydrodynamic software interfaces

<<CAPE-OPEN Interface>> <<CAPE-OPEN Interface>> <<CAPE-OPEN Interface>>
| CapeHydroFlow | CapeHydroFlowRoutine | CapeHydroPhases
IS ClearAlIProps() F¥calcFlow() [ GetPhaselnfo()
CreateHPM () [ CheckCalcFlowSpec() [ GetNumPhases()
CopyFromHPM () lGeftFi nal State()
[ GetFlowRegime() SetlnitState() <<CAPE-OPEN Interface>>
IS GetMixtureProp() |CapeHydroFields
[ GetSingleHydroProp() <<CAPE-OPEN Interface>>
=$ttgvoo Hydfgrﬂ'(’p() | CapeHydroProperty Routine [ GetFiedinfo()
S Sotoemo)
SetOverallProp() GetGeometry PropList() GetPresentFields()
) P GetSinglePhasePropList GetPresentLayers()
SetSinglePhasePr 9 PLIst()
et ngph EEAE ) [ GetTwoPhasePropList() GetPresentPhases()
VEOAEEERRI) 1% CheckSingleHydroPropList I 8GetSingleFieldProp()
18 SetM ixturePr gleHy pList()
.|xt|ure dOp() [®checkTwoHydroPropList() [ GetSingleLayerProp()
=§$vr\1lg ﬁ;é/rorggsg() [ GetTwoLayerProp()

<<CAPE-OPEN Interface>> <<CAPE-OPEN Interface>>
| CapeHy droPackageM anager | CapeHy droContext
[P GetHPM PackageList() [¥settpv()

[ GetHPM Package()




Current interfaces

Example

Method Name CalcFlow
Returns CapeError

Description
The Calculate method is used to compute the standard hydrodynamic properties: pressure drop, phase

velocities and phase holdups.
Arguments
Description

Name Type
[in] specificationl CapeString First specification identifier for hydrodynamic calculation.
below for details.

[in] specification2 CapeString Second specification identifier for hydrodynamic calculation.
below for details.

[in] flowRegime CapeString Specified flow regime identifier for calculation. May be
UNDEFINED if no flow regime is specify for calculation.




Prototype demo

Client: Excel application

Server: simple Hydrodynamic Point Model

Input data : U, ,r,,m
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Real i ze
ICapeldentification

CapeHydroPhases
GetPhaselnfo

GetNumPhases
ClearAllProps
CopyFromHPM

etMixtureProp

SetOverallProp

SetTwoPhaseProp

SetTwoHydroProp

CalcSingleHydroProp
CalcTwoHydroProp
CheckMixturePropList
CheckSingleHydroPropList
CheckTwoHydroPropList|
GetGeometryPropList
GetSingleHydroPropList

Release All

Hydro Poi nt Mddel Package

Hydr oSer ver . Hydr oSer ver _| FP. 1

|Load

Create Hydro

Hydro COnﬁg)raua(

- -

Hydro Deliverables

ro Calculate

GetSinglePhasePropList
GetTwoPhasePropList

CheckCalcFlowSpec
GetFinalState
SetinitState
ICapeHydroFields
GetFieldinfo
Getlayerinfo
GetPresentFields
GetPresentLayers
GetPresentPhases
GetSingleFieldProp
GetSingleLayerProp
GetSinglePhaseProp
GetTwoLayerProp

Hydro Results

Hydro Fields

Delete Hydro

Hydro 3-Phase GOW

Hydro 2-Phase GW

Speci fication

Server for HPM Simple Hydro calculations
Nb of Phases 3
Descri ption \Vapor Liquid Liquid
Organic__Aqueous
Cal cFl ow options Us Available
Rk- Um
Rk- Vm
Us with reginme
Configuration
=
Pi pe geonetry
diameter 0.15]
inclination 0.5
roughness 0.00001
1- Phase
Ther nodynani ¢ | abel s gaz huile eau
\Vapor Liquid Liquid
Organic__Aqueous
density 10 850 850
Hydr odynani ¢ superficialVelocity 1.97659 0.18809 0.09404

2- Phase
Ther nodynani ¢




H
H © 2011 - IFP Energies nouvelles

P = Hyg s —
rototype demo T
100%-
80%- Ogaz
Oeau
60%-1 B huile
40%-
20%-
0%-
1
Resul t s
FI ow
Regi e Separated  StratifiedSmooth
pr essur eDr opTot al -711.501145
1- Phase
Hydr odynam ¢ | abel s gaz huile eau
superficial Velocity 1.97659 0.18809 0.09404
vol uneFr action 0.85041656 9.97E-02 4.99E-02
1- Phase
Hydr odynami ¢ absoluteVelocity 2.32426095 1.8861045  1.8861045
superficialVelocity 1.97659 0.18809 0.09404
volumeFraction 0.85041656 9.97E-02 4.99E-02

FI ow pressureDropFrictional -46.1374536
pressureDropGravity -665.363691
pressureDropTotal -711.501145]

Layers & Fields

Nb of Layers

Layer | abel s




Conclusions and Perspectives

Documentation ready to use

First prototype illustrates the applicability of the standard

Necessity to perform extended interoperability tests

For more information




Thank you for your attention!



