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Extend simultaneous modular strategy

@ for solving steady-state pressure-driven simulation and
design problems

@ in Qil and Gas production networks
Interoperate via CAPE-OPEN

@ Extend INDISS simulator capabilities by integration of
ProSim CO-SPEC module

@ Extend INDISS simulator capabilities by integration of
IFP TOTAL pipeline multiphase flow module
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are the standard input of a pure simulation case

Pressure-driven Simulation

Characterize Oil and Gas upstream operations

For example, pipes connected to the same manifold must
operate at the same pressure

n,, Pressure Equality Constraints




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem

Pascal Floquetl.

Xavier Joulia®,
. >

Alain Vacher<,

Martin
Gainville3,
Michel Pons?




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,
. >

Alain Vacher<,

Martin
Gainville3,
Michel Pons?




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquet1 5
Xavier Joulia®,

Alain Vacher?. o the well flowrates

Martin
Gainville3,
Michel Pons?




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville3, *} Other Var'ables

Michel Pons?




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :
o Flowrates/Pressure problems




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :
o Flowrates/Pressure problems
@ Well flowrates and riser top pressure are known




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl.

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :
o Flowrates/Pressure problems

@ Well flowrates and riser top pressure are known
@ Action variables are chokes openings or well pressures




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl,

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :
o Flowrates/Pressure problems

@ Well flowrates and riser top pressure are known
o Action variables are chokes openings or well pressures

@ Pressures/Pressure problems




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

el Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl,

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :

o Flowrates/Pressure problems

@ Well flowrates and riser top pressure are known
o Action variables are chokes openings or well pressures

@ Pressures/Pressure problems
@ Well pressures and riser top pressure are known




Numerical strategy in Pressure-driven simulation

Pressure-Driven
Steady-State
Simulation of

el Pressure-driven problem is a particular case of design problem
Variables associated to pressure constraints are

Pascal Floquetl,

Xavier Joulia®,

Alain Vacher?, o the well flowrates
Martin

Gainville?, @ other variables

Michel Pons?

Two types of problem are treated :
o Flowrates/Pressure problems
@ Well flowrates and riser top pressure are known
o Action variables are chokes openings or well pressures
@ Pressures/Pressure problems

@ Well pressures and riser top pressure are known
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We are interested to examine the ability of convergence of
Sequential Modular Simulator in Pressure Driven Problem
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Without recycle

Flowrates/Pressure problem

FP Problem :
@ Specification on the pressure at riser top

@ Well pressures, flowrates and temperature are fixed
(base case)

@ Action variables : 5 pressure drops of the 5 chokes
@ Quasi-Newton Strategy used

@ Results obtained in 4 iterations and 11 flowsheet
simulations, for 15 bar

5 Pressure Drops versus Riser top pressure specification
= = |
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@ Action variables : 5 well flowrates

@ Results obtained in 5 iterations and 12 flowsheet
simulations, for 15 bar

Without recycle

@ ...but it depends on initialization !

5 Flowrates versus Riser top pressure specification

E= —= -




FP or PP Problem with recycle

Pressure-Driven

Steady-State .

Simulation of Here gas-lift may be mandatory.
Oilfie

Infrastructure

|::>_.;4):>_mw§ﬂ_ Veis Bt Lirit
BLTwielll 51 ¥ =

Xavier Joulia”,
Alain Vacher<, @
Martin
Gainville3,

Michel Pons? %2

Pascal Floquet1 5

S_wel2

ot B

With recycle

Hess
Mesd Hel2

e

s Croke i ~
'::>E'w:u§e S - \\




Flowrates/Pressure Problem

Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pascal Floquetl.
Xavier Joulia®,
Alain Vacher?,
Martin
Gainville3,
Michel Pons*

With recycle

Recycle rate versus Riser top pressure specification

s

.

Gasditrate kg')

»

as s0

Riser top pressure specification (bar)



Pressure-Driven
Steady-State
Simulation of

Oilfield
Infrastructure

Pascal Floquetl.
Xavier Joulia®,
Alain Vacher?,
Martin
Gainville3,
Michel Pons*

With recycle

Gasditrate kg')

»

Flowrates/Pressure Problem

@ Specification on the pressure at riser top

@ Action variables : pressure drops of 4 chokes and
flowrate of gas-lift

@ Tear stream : compressor output (15 + 2 (T, P)
iterative variables)

@ Less eruptive choke completly open

@ Results obtained in 5 iterations and 12 flowsheet
simulations, for 30 bar

Recycle rate versus Riser top pressure specification
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