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CONTEXT OF THE STEAM-CRACKER PROJECT 
 
The Plant - consisting of an Ethylene Plant Hot 
section, Cold Section and Steam Boiler - dated 
from 1995.  
The Operator Training Simulator is dedicated to 
emulate the Honeywell TDC 3000 Distributed 
Control System (DCS) for enhanced training and 
operation issues.  
 

 
EMSB Ethylene Plant 

 
The control strategy within the simulator is 
implemented via Honeywell TDC3000 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 Honeywell TDC3000 Operator Keyboard, 
reproducing all the main functionalities of the 
TDC3000 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. 
 
Multi-operator training sessions are managed by 
the Instructor whose console is equipped with a 
range of dedicated tools. 
 

 
EMSB OTS Room 

 
All the equipment models are field-proven since 
they have been validated by industrial 
manufacturers and used in a large number of 
simulation projects.  
 
ETHANE STEAM-CRACKER SIMULATION 
SCOPE 

HOT SECTION 
 
The process Units modeled in detail are: 

·  Ethane feed vaporization 
·  Amine system 
·  2 Cracking Heaters 
·  Quench Tower 
·  Process Water Stripper 
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·  Dilution Steam System 
·  Four-stage cracked gas compressor and 

steam turbine 
·  Caustic System and gas drying 
 

 
Hot section overview 

 
The cracking heater models the gas and liquid 
cracking. The conversion and selectivity are 
function of: 

·  Linear velocity in the cracking tube 
·  Feed Composition 
·  Steam to HC weight ratio 
·  Process inlet temperature 
·  Product outlet temperature 
·  Process pressure 

 

 
Cracker Heater 

 
 
The centrifugal compressor is based on multi-
curves calculations: polytropic yield, energetic yield 
and polytropic head as a function of inlet volume 

flow rate. The anti-surge control system is based on 
the real plant design (CCC control package). 
 

 
Quench Tower 

 
 

COLD SECTION 
 
The process Units modeled in detail are: 

·  Chilling train 
·  Demethanizer 
·  Deethanizer 
·  Acetylene Hydrogenation 
·  Ethylene Fractionation 
·  Ethylene refrigeration system 
·  Propylene refrigeration system 

 
The core heat exchanger system is modeled by 
the plate-fin heat exchanger model resulting from 
collaborative research work with AXENS. It 
represents a multi-stream multi-zone heat 
exchanger that can operate up to10 streams. It may 
represent various types of plate heat exchangers 
including Braised Aluminum Fin, Smooth Plate and 
Corrugated Plate. The model grid is laid out so that 
each fluid is split up in a number of layers that 
exchange with the common wall. 
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Chilling train area 

 
STEAM BOILER SECTION 

 
This section consists of three boilers operated with 
fuel gas. Each boiler is composed of an 
economizer, a top drum, a lower drum, a steam 
super-heater and a fan. 
The simulator includes the deaerators which supply 
feed water to each boiler, the fuel gas system and 
the three steam headers. 
 

 
Boiler section 

 
All control and optimization devices are modeled, 
such as logic and local panels to assist operators in 
boiler start-up operation. 
 

 
Gas burner local panel 

 

 
Oil burner local panel 

 
 

HONEYWELL TDC 3000 EMULATION 
 
Process graphics, control and trend groups, alarm 
panels, ESD panels are reproduced accordingly to the 
actual DCS displays (general layout, colours, soft-key 
buttons configuration, chaining to other displays etc).. 
 
The keyboard configuration and function is identical 
to the real DCS keyboard layout. 
 

 
Cold section keyboard 

 
USE AND BENEFITS OF THE STEAM CRACKER 
OTS SIMULATOR 
The main use and benefits of the EMSB steam-
cracker OTS dynamic simulator are:  

·  Testing the real plant DCS control and ESD 
system 

·  Improving operation of the Plant by 
assessing plant modifications, new control 
configurations or operating procedure on 
the simulator 
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·  Practicing the overall start-up and normal 
shutdown procedures 

·  Being aware of the safety philosophy and 
trips causes analyze 

·  Opportunity to replay a previous incident for 
detailed analysis 

 
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 simulator emulates the DCS station, 
reproducing all the main functionalities of the 
Honeywell TDC3000 DCS giving the user the 
“Look & Feel” of the plant DCS.. 

 


