1/3

Success Story

Dynamic Engineering Study Simulator (DES) and Operator Training

Simulator (OTS)

CONTEXT OF THE SABLE COMPRESSION
PROJECT

The SABLE Offshore Production field (Exxon Mobil
Canadian Properties) is located approximately
225km east of the Canadian Province of Nova
Scotia, near Sable Island in the Canadian portion of
the Atlantic Ocean. The gas fields are composed of
4 offshore wellhead platforms (North Triumph,
Alma, Venture and South Venture) sending
production to the Thebaud processing platform.

The SABLE project was built in two phases:

In Tier 1 phase, three gas fields were developed

(Thebaud, Venture and North Triumph). The Tier 1

Sable Offshore Energy Project was designed and

built between 1997 and 1999 with first gas

produced in late 1999.

Start-up of the Tier 2 facilities is scheduled up to

2006.

The Tier 1 major facilities installed include:

- One offshore Central Processing Platform
(Thebaud Process Platform) bridge connected to
the Thebaud Wellhead Platform.

Two offshore wellhead production platforms
(Venture and North Triumph). The Venture and
North Triumph Platforms have primary
gas/condensate / produced water separation
facilities on board.

Two interfield pipelines with mono-ethylene
glycol (MEG) attached to the production
pipelines.
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Production pipelines from Venture to Thebaud
(56 km-long,18") and from North Triumph to
Thebaud (36 km-long, 12").

One 201 km-long (26") subsea Thebaud to
Goldboro Gas Plant export pipeline.

The Tier 2 satellite facilities include:

- Two offshore wellhead production platforms
(Alma and South Venture) with primary
gas/condensate/produced water separation.
Sub sea production pipelines connecting Alma
satellite field to the Central Processing Platform
at Thebaud and pipeline connection South
Venture to Venture wellhead platform.

One compression platform bridge connected to
Thebaud central processing platform.

Prior to installation of the compression platform, the
gas from Thebaud, North Triumph, Venture, South
Venture, and Alma fields are producing through
existing facilities on the Thebaud platform. In years
2005-20086, as these fields mature and reservoir
pressures decline, production will be maintained by
re-routing lower pressure fluid to the compression
facilities. to increase recovery of hydrocarbons as
the fields that feed the Thebaud platform decline.

THE SABLE PROJECT SIMULATOR

The INDISS simulator includes Tier 1 and Tier 2

facilities:
- ALMA Wellhead Platforms and pipeline to

Thebaud

North Triumph  Wellhead Platforms and

pipeline to Thebaud

Venture and South Venture Wellhead

Platforms and pipeline to Thebaud

Production pipeline from Thebaud to onshore

Golboro reception facilities

The Thebaud Central Production Platform

which consists of HP separation, slug

catchers, heating medium system, cooling

medium system, sea water system, MEG

regeneration system and TEG regeneration

system

The Compression platform: IP slug catcher,

one compressor and turbine, fuel gas system

and HP & LP flare system
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SABLE DES & OTS 2/

The pipelines from satellites to Thebaud production
platform and the export pipeline were rigorously
modelled using OLGA 2000 Software. The
pipelines models were built by SCANDPOWER in
collaboration with  EMCP and integrated into
INDISS simulator using the INDISS/OLGA interface
model developed by RSI.

Pipeline profiles (pressure, Gas/ Liquid / water flow
rates)

The compressor control is also a key point to be
looked at during start-up phase. The compressor
anti-surge controller and performance controller are
rigorously represented in the DES simulator, using
CCC Series 3 emulated controllers developed
within INDISS in collaboration with CCC (Control
Corporation Company).

Gas turbine speed control with power limitation
scheme

USE AND BENEFITS OF THE SABLE DES
SIMULATOR

Engineering Dynamic Studies using The INDISS
DES simulator.

The INDISS simulator was used to perform 20
specific dynamic simulation studies defined by
EMCP. The dynamic studies were designed for
evaluation performance under various operating
conditions, examine operability limits and control
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system behaviour, and identification of any
difficulties during the start-up phase.
Here below are presented some examples of
dynamic simulation cases studied:
Compressor full recycle operation without
power limiting off or on: checking of CCC
anti-surge controller tuning
Recycle valve failure: checking of recycle
cooler
Compressor trip: checking of settle out
pressure
Flow line packing: check pressure built-up.
Compression platform re-start: start-up
procedure checking, plant behavior with
slugging.
Cooling medium system trip: checking
cooling medium system and compressor
Alma & south venture wells offline:
checking partial load operation and slug
Summer operation: Checking cooling
medium system and water content at TEG
contactor inlet.
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Compressor full recycle test — compression ratio &
polytrophic head curves.

Dynamic studies results are very useful for the real
plant start-up procedure.

THE OPERATOR TRAINING SIMULATOR FOR
SABLE PORJECT

The OTS simulator was developed using the DES
simulator and implementing graphic interface
similar to real system interface. The ABB PPB HIS
system was emulated in the INDISS simulator. The
PPB emulation of the real system gives the
operators the “look & feel” of the plant DCS.
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Example of Process Display

The first aim of the OTS simulator is to train
operators getting familiar with the interface that they
will find in the real plant control room.

Example of Safety System Display

Graphic interface could be start-up prior to plant
start-up and real plant graphics updated as
required. The simulator is also very useful for the
safety system checking. It is very easy to identify
any side effects on process or instrument upsets,
making sure that the safety system will provide the
safe personnel and plant protection as well as all
by-pass or switches required on operator interface
during the start-up phase.

Automatic Import of Graphic Displays from PPB
station into the INDISS simulator.

Graphic displayed were developed using ABB
graphic file (exported text format). A specific tool
was developed for the SABLE OTS project which
allows an automatic translation of the plant graphic
displays into to simulator graphics. Real plant
graphic displays updates are the easily translated
and imported into the simulator: the update of about
of 1000 graphics can be performed by EMCP in
about 10 minutes.

SABLE OTS USE AND BENEFITS

Using the INDISS Simulator for the SABLE project
allowed validating the design and provides a good
understanding of the plant process behaviour.
Potential problems were identified prior to start-up.
During operator training sessions, operator can
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review start-up and shut down procedures, become
familiar with the interface and get a good
understanding of the control system.

INDISS Solution

Both Models have been created using the INDISS
(INDustrial and Integrated Simulation Software)
environment. RSI's unifying software environment
provides the overall simulation framework for the
whole process life cycle.

INDISS is a Real Time High Fidelity Dynamic
Simulation environment based on PC /
WINDOWS. It consists of unique software
environment and simulation models for both
Dynamic Engineering Simulation Studies and
Operator Training Simulators.

INDISS is user-friendly working environment
based on First Principles of Chemical
Engineering.

INDISS is based on modular simulation
approach allowing easy upgrades and
extension.

The OTS simulator emulate the DCS station
reproducing all the main functionalities of the
ABB PPB control system interface, giving the
user the “look & feel” of the real plant.
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