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CONTEXT OF THE AROMATIC COMPLEX 
SIMULATION PROJECT 
 
RSI has developed a huge simulator modeling the 
world's largest aromatic petrochemical complex in 
Middle East. 
 
The simulator is an essential component for initial 
training of plant operators before Plant start up. 
 
The feedstock of the aromatic unit of the complex 
will be condensed gas of gasoline supplied from 
local gas field and petrochemical complex.  
 
The main products are paraxylene, orthoxylene 
benzene, heavy aromatics, raffinate, liquid gas and 
pentane. 
 

 
 
The process units modeled are: 

·  Hydrogenation of pyrolysis gasoline  
·  Gas condensates prefractionation and 

hydrotreatment) 
·  Continuous Regenerative Catalytic Reforming  
·  Separation of Reformate and Aromatics 
·  Extraction of Benzene and Toluene (Krupp 

Uhde) 
·  Disproportionation and Transalkylation 

(Toray) 
 
The Plant has become operational in early 2005. 
 

The control strategy within the simulator is 
implemented via YOKOGAWA CS3000 DCS 
Emulation and is ensured by simple, complex and 
cascade PID control loops. It involves logic 
sequences and Emergency Shut Down logics 
(ESD). 
 
Each computer used by operators is equipped with 
a YOKOGAWA Operator Keyboard, reproducing all 
the main functionalities of the YOKOGAWA DCS, 
giving the user the “Look & Feel” of the real Plant 
DCS. A station is dedicated to represent the Field 
Operation Devices (FOD) such as manual valves, 
local indicators, etc. 
 
The OTS project has successfully been delivered in 
January, 2004. 
 
 

 
General Plant Simulator 

 
The Dynamic Simulators model in detail all related 
equipment such as:  

·  Reactors (hydrogenation, 
disproportionation, transalkylation, xylene 
isomerization) 

·  Catalytic reforming section including 
catalyst circulation and regeneration 
system,  

·  Columns (strippers, splitters, distillation, 
extractive distillation, stabilisation), 



Aromatic Complex OTS 2 / 3 

 

RSI SIMCON 
Parc Technologique de Pré Milliet - 38330 MONTBONNOT – FRANCE 
Phone : (+33) (0)4 76 52 46 00 - Fax : (+33) (0)4 76 52 28 93  
E-mail : contactrsi@simulationrsi.net 
Web site: www.simulationrsi.net 

 
Grenoble (France) – Houston – Beijing  
 

·  Pumps, compressors, drums, heaters, air 
coolers, heat exchangers, filters, valves etc. 

 
Some examples of graphic displays are given: 
 

 
Hydrotreatment reactor 

 

 
Catalytic reforming section 

 

 
Deheptanizer column process view 

 
 
 

YOKOGAWA CS3000 DCS Emulation 

Process graphics, control and trend groups, alarm 
panels, ESD panels are reproduced accordingly to 
the actual DCS displays (general layout, colors, 
police, soft-key buttons configuration, chaining to 
other displays etc). 

 

Yokogawa explorer and faceplates 

 

 
ESD causes & effects view 

The 4th Aromatic Plant simulator includes all 
major process equipment and all instrumentation 
including transmitters, analyzers, remote and 
locally operated isolation valves, block and by-
pass valves and control valves used for normal 
manual and regulatory control and supervision 
of the process units.  

 

Trends of keys values such as specific 
components content, RON, Bromine Index, etc. 
usually available through laboratory analyses on 
the real Plant have been implemented in the 
OTS allowing a good understanding of the 
process by the operator. 
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USE AND BENEFITS OF SIMULATORS 
 
The main benefits of the Aromatic plant operators 
training on OTS dynamic simulators are: 

·  testing the real plant DCS control and ESD 
system prior to Plant start-up. Required 
modifications on real plant DCS related to 
control loops configuration, alarm set 
points, etc. are often identified using the 
simulator avoiding delays in start-up of the 
Plant 

·  improving operation of the Plant by 
assessing plant modifications, new control 
configurations or operating procedure on 
the simulator before being implemented on 
the real Plant. 

·  practicing the overall start-up and normal 
shutdown procedures 

·  being aware of the safety philosophy and 
trips causes analyze 

 
Using INDISS software, the instructor has the 
opportunity to build scenarios and exercises for 
efficient training .Some examples of exercises were 
provided with the simulators. An exercise is an 
instructor functionality consisting of a scenario, 
composed itself of a series of immediate or delayed 
actions, designed for activating instrument or 
equipment failures such as: 

o reactor failure (high pressure drop, 
loss of catalytic activity) 

o valve failure (blocked open, 
blocked closed, etc.) 

o transmitter (drift, bias, blocked at 
mini, maxi or current value, etc.) 

These actions, performed without the trainee 
knowing, are possibly submitted to an execution 
condition. 
An exercise is launched from an initial condition 
and is associated to trainee evaluation criteria. 
 
EXAMPLES OF EXERCISES: 
 

·  Hydrotreatment simulator:  
Exercise 1: the instructor activates the dilution 
failure of first reactor stage (via the diluent’s valve). 
The trainee has to react to avoid the trip the first 
stage reactor because of temperature increase. 
 
Exercise 2: the instructor activates the make-up 
hydrogen failure (via the temperature transmitter). 
The trainee has to react to avoid the trip of second 
stage compressor. 
 

·  Continuous Regenerative Catalytic 
Reforming simulator:  

 
Exercise 1: The instructor activates the lift 2 primary 
gas valve failure. The trainee has to react to restart 
catalyst circulation after shut-down. 
 
Exercise 2: The instructor increases the feed sulfur 
content during a short period of time. The trainee, 
that must drive the process from the DT in the 
reactors, must start another air cooler to ensure 
maximum cooling at the separator inlet. If the 
process has been drifted away too long, the control 
and safety implemented may lead to shut down of 
the process. 
 
The trainee thus gets familiar with the actual 
process behavior and digital control system 
conception.  
 
In addition, the OTS is designed to train operators 
on specific operations such as: 

·  understand the Reformer reactors 
monitoring as a function of temperature 
variations,  

·  operate the reformer catalyst circulation, 
·  understand the effect of ammonia content 

on Isomerization reactor,  
 
INDISS Solution 
The simulators 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 simulator emulates the DCS station, 
reproducing all the main functionalities of 
the YOKOGAWA CS3000 DCS giving the 
user the “Look & Feel” of the plant DCS. 


