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Generic Operator Training Simulator (OTS) and Training courses 

�
CONTEXT OF THE UHDE TRAINING 
SIMULATOR PROJECT 
 

RSI has delivered three dynamic simulators for 
refining processes to Uhde GmbH, one of the 
world's leading engineering companies in the 
design and construction of chemical, refining and 
other industrial plants. 

The Hydrogenation Desulphurization Unit (HDS), 
Vacuum Distillation Unit (VDU) and Catalytic 
Reforming Unit (CRU) simulators are dedicated to 
the Uhde's petrochemical training center in 
Alexandria to train the operating staff of Egyptian 
refineries and, in a later phase, in the entire MENA 
region.  

The simulators were presented by Uhde during 
the German Egyptian Technology Symposium in 
October 2005. 

The training session on VDU, HDS and CRU has 
been held on beginning of 2006 for engineers from 
MIDOM (Middle East Operation & Maintenance for 
Oil Refineries) Company operating in the MIDOR 
(Middle East Oil Refinery Company) in Alexandria.  

 
 

THE UHDE PROJECT SIMULATOR 

A generic process simulator has been used for 
practicing the plant operation skills with a simulated 
control room interface. The instructor has the 
possibility to perform malfunctions, operate field 
operated devices such as manual valves, and 
launch scenario for operator training. Trainees have 
access to all operator functions available on a DCS 
environment including: 

·  Process graphics 

·  Historical trends 

·  Safety diagram 

·  Alarm summary 

As show in some examples of graphic interface: 
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Process graphics: Vacuum bottom column 

 

 
Historical trends: Detail of the trend-panel 

 

 
Safety diagram: HDS ESD matrix 

 

 
Alarm summary: HDS Alarm summary 

 
Vacuum Distillation Unit (VDU) 
 

 
VDU Overview 

 
The INDISS VDU generic simulator includes 
facilities:  

·  VDU Heater  

·  VDU Column 

·  Vacuum System 

·  LVGO Pump-around & LVGO Product 

·  HVGO Pump-around & HVGO Product 

 
Catalytic Reforming Unit (CRU) 

The aim of the Catalytic Reforming Unit is to 
produce high octane number naphtha cut from 
straight-run naphtha which has previously 
undergone a hydrotreatment. The Catalytic 

16/02/2006 17:06:57NDHDTALARM SUMMARY

Display ValuesPROCESSFODPREVIOUSTRENDTOPTOP CONTROL ESD AS

2 210LC002 02/16/06 17:06:23 71.6 % 65Feed surge drum level / NAPHTHA BLEND SYST High U3

3 210FSLL044 02/16/06 17:06:15 0.0 53HC quench pumps / HOT AND COLD HP SEP. Low Low U1

4 210FC043 02/16/06 17:05:43 0.0 t/h 54HC quench pumps / HOT AND COLD HP SEP. Low  3

5 210FSLL072 02/16/06 17:04:57 0.0 48Naphtha feed pumps / NAPHTHA BLEND SYST. Low Low  1

6 210FC003 02/16/06 17:04:57 0.0 T/H 53Naphtha feed pumps / NAPHTHA BLEND SYST. Low  3

7 210FSLL004 02/16/06 17:04:57 0.0 48Naphtha to eff luent exchanger / NAPHTHA BLEND SYST. Low Low  1

8 210FT004 02/16/06 17:04:56 0.0 T/h 80Naphtha to eff luent exchanger / NAPHTHA BLEND SYST. Low  3

9 210PSLL153 02/16/06 17:04:50 0.0 0.048Fuelgas / NAPHTHA REACTOR HEATER BURNER Low Low  1

10 210PSL153 02/16/06 17:04:50 0.0 0.06Fuelgas / NAPHTHA REACTOR HEATER BURNER Low  2

11 0.0 0  R

12 0.0 0  R

13 0.0 0  R

14 0.0 0  R

15 0.0 0  R

16 0.0 0  R

1 210LC020 02/16/06 17:06:30 16.3 % 20Cold HP sep. drum level / HOT AND COLD HP SEP. Low U3

18 0.0 0  R

19 0.0 0  R

20 0.0 0  R

21 0.0 0  R

22 0.0 0  R

23 0.0 0  R

24 0.0 0  R

25 0.0 0  R

26 0.0 0  R

27 0.0 0  R

17 0.0 0  R

28 0.0 0  R

29 0.0 0  R

30 0.0 0  R

Top Priori ty Ack AlarmAck Alarm Ack Page Alarm 0 of 10Clear AlarmClear Alarm Clear Page User DisplayUser Display Block DetailBlock Detail Activate Horn
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Reforming Process represents the main source of 
hydrogen for the refinery 

 

 
CRU Overview 

 
Hydrodesulfurization Unit (HDS) 

Hydrotreating technology is one of the most 
commonly used refinery processes, designed to 
remove contaminants such as sulfur, nitrogen, 
condensed ring aromatics, or metals 

Hydrodesulfurization process involves catalytic 
treatment with hydrogen to convert the various 
sulfur compounds present to hydrogen sulfide 

The feedstocks used in the process range from 
naphtha to vacuum residue, and the products in 
most applications are used as environmentally 
acceptable clean fuel 

 
HDS Block Diagramme 

 
OPERATOR TRAINING FOR TRAINING CENTER 
IN ALEXANDRIA, EGYPT 

RSI Services offers CRU and HDS training 
courses for instructors from MIDOM (Middle East 
Operation & Maintenance for Oil Refineries). 

The training course covers theory and operation 
of the process units. After introduction to the 
fundamentals the focus of the course will be on unit 

operation based on operation practice with a 
generic simulator. 

Normal operation modes, effects on operating 
parameters on the process, as well as shut down 
procedures will be taught. Furthermore, 
troubleshooting of emergency and malfunction 
situations will be covers through several exercises. 

 
CRU training course content 

·  Fundamentals on Reforming reactions 

·  Troubleshooting and Emergency Operation 
Procedures: 

- Heater failure  
- Effect of reactor's inlet temperature 

increase 
- High feed sulfur content 
- Separator drum pressure transmitter 

failure 
- Effect of low feed flow rate 
- Effect on feed composition 
- Loss of stabilizer condenser 

·  Normal Shut-down of the plant 

·  Normal Start-up of the plant 

 
HDS training course content 

·  Fundamentals on Hydrodesulfurization 
reactions 

·  Troubleshooting and Emergency Operation 
Procedures: 

- Effect of low amine flow on product 
quality 

- Control valve malfunctions on reactor 
quench – effect on the process 

- Reaction section pressure control 
- Loss of reboiler steam 
- Furnace trip 

·  Normal Shut down Procedure: 

- Normal Shut down of the plant 
·  Start-up Procedure: 

- Furnace restart after shut down. 
- Normal Start-up of the plant  

Display ValuesPROCESSFODPREVIOUSTRENDTRENDTOPTOP CONTROL ESDESD 00:00:54AS
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Exercise example 

High feed sulphur content on CRU: 

Scenario 3: High feed sulfur content

Resulting in: • Lower catalyst activity

Aim: • Better understanding of reactor‘s behavior
• Being familiar with this DCS software

Exercise:
Speed: real time ( > )

• Open reactor process view and check reactor DT
• Open the „process setting view“

• Open the „sampling point view“ and observe products  
characteristics (RON, aromatic yield)

• FOD/DCS operator: ask instructor to check feed analysis
/ impurities content (sulfur)

• DCS operator: may compensate the lower catalyst activity
with higher reactor inlet temperature

Approx. 2 min. after failure:

Feed impurities
Exercise #3

• Lower aromatic yield

• Lower product quality (RON)

 
Action to be made: 

Scenario 3: High feed sulfur content

High feed sulfur content, 
available in failure mode

Feed impurities
Exercise #3 : Sulfur content  

Comparison with normal case: 

Scenario 3: High sulfur content

Normal operation

Feed impurities
Exercise #3 : Operating conditions after 15 minutes

High feed sulfur content

DT Reactor 1 105 deg C / 102 deg C
DT Reactor 2 55 deg C / 50 deg C
DT Reactor 3 38 deg C / 35 deg C
DT Reactor 4 25 deg C / 27 deg C

Overall DT 223 deg C / 213 deg C

 
 

Observation on trend panel: 

Scenario 3: High sulfur content

Product Quality after 15 min.
H2 Flow rate

Reformate Flow rate

Feed impurities
Exercise #3 : Product quality after 15 minutes  

 
USE AND BENEFITS OF THE UHDE GENERIC 
SIMULATOR 

The training on generic simulators an essential 
tool for improved process understanding,  
appropriate and quick reaction in the case of plant 
malfunction, speeding up of operating procedures. 

The training course methodical approach is based 
on: 

·  70 % Simulator based exercises 

·  20 % Plenary Discussions 

·  10 % Tutorials 

 
INDISS Solution 
Simulator 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 reproduces all the main 
functionalities of the control system interface, 
giving the user the “look & feel” of the real plant. 


