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Oil Production Network Dynamic Engineering Studies Simulator 

�
CONTEXT OF THE ROD PROJECT 
 
This Dynamic Engineering Studies Simulator 
(DESS) is in line with the building and the operation 
of the Oil Production Network within the ROD 
complex situated in the Berkine Basin region in 
eastern Algeria.  
The ROD complex includes five fields (ROD, SFNE, 
RERN, BSF and RDB). Its proven gross reserves 
are estimated of around 300 million barrels oil 
equivalent. 
 
The first production is now scheduled for the middle 
of the year 2004. 
The project will produce 80,000 BOPD of Sahara 
Blend Crude. 
 
ROD project has been achieved on behalf of BHP, 
AGIP & SONATRACH. The development is 
executed by SONATRACH and BHP joint team. 
After first oil, the project will be operated by 
SONATRACH and AGIP. 
GEIE SAIPEM and RSI ensure the Engineering 
studies. 
 
The fields are shared out as shown in the following 
figure: 

 
Fields location 

 
The process consists in collecting the crude coming 
from the 18 wellheads in 5 Intermediate Field 
Manifolds (IFM). Then the 5 outlet flow lines are 
sent to the Field Gathering Station (FGS) from 
which 2 trunklines are separated and routed to the 
high pressure inlet separator at the Central Process 
Facilities (CPF). The 19th wellhead is connected 
directly to the low pressure inlet separator at CPF. 
In the CPF, the crude is separated into 
Gas/Oil/Water in 2 inlet separators. Then, the Oil is 
mixed, desalted, stabilized and stored for 
exportation. Part of the gas fraction is sent to fuel 
gas circuit for process utilities. The main part of gas 
undergoes 2 steps of compression, low and 
medium pressure compressors (from 8.5 bara to 
37.5 bara) and then in 3 high pressure compressors 
(from 37.5 bara to 340 bara). The gas thus 
compressed is re-routed to wellheads to enhance 
oil recovery. 
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THE ROD SIMULATOR 
 
The process model includes: 

·  19 Production Wellheads 
·  19 Production flow lines and 5 Intermediate 

Field Manifolds (IFM) 
·  2 Production Trunklines, Field Gathering 

Station (FGS) and Plant Pipeline Manifold 
·  Inlet separation 
·  Crude dehydration, stabilization and 

storage 
·  Flash gas compression 
·  Gas dehydration 
·  Re-Injection Gas Compression 
·  Gas Injection trunklines 
·  Fuel gas system 
·  Warm and cold flare systems 
·  Water injection facilities 

 
The 2 low and medium compressors are constant 
speed MAN-Turbo and the 3 high pressure ones 
are Nuovo Pignone compressors coupled with a 
gas turbine. 
 

The diagram of Oil Production Network is given 
below: 

Simulated equipment: 
The diagram of Oil Production Network is given 
below: 

 
Oil Production Network arrangement 

 
The simulator project is structured in 4 phases: 

·  Phase 1: Preliminary simulator version 
based on available and estimated data to 
support design decisions. 

·  Phase 2: Simulator updating with all vendor 
data. This project progress coincides with 

the beginning of the building operations 
which are based on Approved For 
Construction PIDs. 

·  Phase 3: This phase is based on As Built 
PIDs and takes into account any changes 
that happened during the construction. 

·  Phase 4: On site, the simulator is updated 
with feed and flow compositions (results of 
test run). The simulator is expected to 
validate engineering studies by running it 
with design conditions. 

 

 
Oil separation 

 

 
Oil stabilization 

 
From 4 steady states cases validating Heat & 
Material Balances, the simulator is used to study 26 
dynamic simulation cases designed for evaluating 
performance under various operating and upset 
conditions and examine operability limits and 
control systems behaviour. 
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The specificity and the key points of the simulator 
project stand, not only in the dynamic studies and 
subsequent design checking and validation steps 
but also in the integration of OLGA, 
SCANDPOWER software and CCC emulation. 
The multiphase flow in the production lines up to 
CPF is simulated by OLGA 2000 software. The 
pipelines models have been built by 
SCANDPOWER in collaboration with RSI and GEIE 
SAIPEM and integrated in INDISS Simulator using 
the INDISS/OLGA interface making it possible the 
communication between INDISS and OLGA 
softwares. The bi-directional interface of INDISS to 
the OLGA software is thus fully ensured. 
Two OLGA models have been used: 

·  LP Model containing RERN-01 well head 
and the pipeline to the CPF 

·  HP Model containing all the other wells up 
to the CPF 

RSI CCC (Control Corporation Company) emulation 
for INDISS Software consists of two INDISS Unit 
Operations representing the ‘CCC Series 3’ Anti-
Surge Controller and Performance Controller.  
This emulation was carried out with CCC 
collaboration and tested on a project during its 
detailed engineering phase.  
The detailed simulation of the MAN compressor 
and the anti surge controller has led to change the 
anti surge algorithm. A new algorithm taking 
account the guide vanes position of each MAN 
compressor has been implemented, checked and 
validated. 
 

 
MP gas compression 

 

 
Gas turbine 

 

USE AND BENEFITS OF THE ROD SIMULATOR 
 
The dynamic studies aim consists in examining 
operational cases such as: 
- determine the flow regime in the flow lines and 
trunklines 
- confirm the adequacy of inlet receiver separator 
design and control system in response to slug flow 
- investigate the performance and operability of re-
injection compressor control systems in response to 
flash gas compressor trips, with the objective of 
maintaining/maximizing availability of gas re-
injection compression in response to the loss of 
flash gas compression equipment 
- investigate the performance of recycle control 
systems with regard to machine response and 
trajectory towards surge for trips and shutdowns 
- check the ability of control systems to provide 
stable control over full range of flows during steady 
state and transient operation 
- determine initial settings for control loop tuning 
parameters 
- verify start-up and shut down procedures are 
realistic 
The Dynamic Engineering Studies Simulator will be 
used to: 
-investigate plant operation problems and solutions 
- developing new operational procedures 
- answer “what if” questions 
- optimize the process 
 
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. 


