Dynamic Full Field Simulator by RSI, the Key for an innovative
Multiphase Production Scheme implementation

SIMULATION NEEDS FOR NEW
TECHNOLOGY

In 1984, TOTALFINAELF launched the
POSEIDON project, in collaboration with Institut
Francais du Pétrole (IFP) and STATOIL to develop
Multiphase Pumps.

December 1996, TOTALFINAELF contracted with
RSI to provide engineers with a reliable tool for the
heat and mass balance calculation through the two
Multiphase Pumps (MPP). The dynamic simulator
objectives was to assist in the process engineering
phase:

Refine the multiphase pumps specifications and
selection,

Identify and evaluate operation issues related to
the pumps, to the associated process, to the
wells, pipeline or receiving facilities,
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Success Story

Qualify operation procedures in normal and
transient configurations,

Evaluate the global impact of MPP on the
production and the recovery.
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Dunbar Field 212

A first release of the simulator was delivered first
qguarter of 1997 using INDISS field proven library
models for control loops simulations and heat - Verify the operability and controllability of the
exchange calculation including TOTALFINAELF overall process,

proprietary three-phase thermodynamic package
and the Multiphase Pump model developed in
collaboration with SULZER & IFP.

At this engineering stage the simulator allowed to:

Optimise start-up & shutdown procedures & all
transient operation procedures,

Check the safety of the system, & simulate the
A Full Field Simulator: from Wells to response in an emergency situation.
Receiving Facilities
As the multiphase pump simulator demonstrated
satisfactory results, it soon appeared valuable to
extend the simulator upstream and downstream
the pumps in order to be able to predict the
behaviour of the whole system from Dunbar wells
to Alwyn receiving facilities, including the
multiphase pipeline. To achieve this goal
TOTALFINAELF and RSI worked on an R&D
project to develop a high speed model for transient
multiphase flow calculation in long pipelines.

In November 1999 TOTALFINAELF started up the
multiphase pumps on Dunbar. The simulator was
intensively used during this phase and proved its
worth by predicting the process behaviour in most
of the situations.

Since the pump implementation phase the
simulator is used to assist operators for analysis,
operating procedures improvements, optimisation
studies, training and to control the multiphase
pumps & pipeline so as to anticipate process

behaviour and inform in advance operators of any
The full field model, tuned on available reservoir, difficult situation that may occur.

wells and OLGA simulations results was provided,
mid 1998 with the second release of the simulator.
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ENGINEERING STUDIES OPERATING STRATEGY OPTIMISATION PROGRAM
Validation versus realitv & state of the art models >
Design Valtiation: > Assessment of the Operating
' . : Field Optimisation Program

Design philosophy Assistance to Start-Up: Strategy: o Implemgntation' 9

Heat & mass balance alond the Multiphase Pumps A real-time anticipation of the i : ]

flowi 9 commissioning Multiphase Pump and process Define the best allocation

owiine ) behaviour strategy to maximise production
Controllability of the process Define the best start-up

An automated and systematised
real-time Multiphase Pump
Management System

strategy to reach the
contractual operating
point

Power consumption
compatibility

Process cooler control
Recycle valve control
Pipeline stability
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