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CONTEXT OF THE AMENAM KPONO PROJECT 
 
On the 15th of July 2003, TOTAL has successfully 
started the production of its AMENAM/KPONO Oil 
Field in the Nigerian part of the Gulf of Guinea. The 
field is located 30 km offshore in a 40 meters of 
water. Its design capacity is 125,000 barrels of oil 
per day. 
 
EPNL (Elf Petroleum Nigeria Ltd) holds a 30.4% 
stake in the field, the other shareholders are 
Nigerian National Petroleum Corp. (NNPC) and 
Mobil Producing Nigeria. 
 
RSI supplied two dynamic simulators. The initial 
OTS (Operator Training Simulator) was needed to 
train the operators before startup of the oil 
production and gas injection platform AMP1. This 
simulator evolved into a DESS (Dynamic 
Engineering Study Simulator) when the basic 
engineering of the gas export platform AMP2 
started. Later the DESS will evolve into an OTS of 
the full complex. 
 
The FCW (Full Control of Wells) control system is 
fully implemented in the Simulator. 
 
The OTS and DESS projects have successfully 
been delivered respectively in June and November, 
2002. 
 
The start of the gas production platform AMP2 is 
planned for early 2005. 
 
 
THE OVERALL AMENAM/KPONO SIMULATOR 
 
The scope of the 2 dynamic simulators is illustrated 
by the 2 following block diagrams. 
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Two Well Head Platforms AMD1/AMD2 

The well heads are located on two platforms (AMD1 
and AMD2) that are connected to the production 
platform AMP1 by bridges. Both platforms contain 
well heads for oil production and water injection 
wells. Gas injection well heads are located on 
AMD2. 
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Production Well Control 

 

Oil Production Platform AMP1 

 

 
OTS Overview for AMP1 

 

Separation facilities Unit  

The oil is degassed in a series of separators to the 
required RVP and BS&W specifications. The crude 
oil is then off-loaded to a Floating Storage 
Offloading (FSO). 

Equipment simulated: HP, MP, LP, atmospheric 
and test Separators, Crude Stabilisation Cooler, 
Crude Export Pumps. 

 

Compression facilities 

Gas from the separators is compressed and re-
injected in both reservoirs. The Oil treatment 
capacity is about 100,000 barrels of stock tank oil 
per day. The installation represents a total gas 
capacity of about 20 MMSM3/D. 

Compressor start-up and shut-down sequences are 
simulated. 

Equipment simulated: LP, MP1, MP2 and HP 
compression stages including suction coolers & 
scrubbers, LP suction scrubber pumps, HP 
discharge Cooler. 

 

 
AMP1 Compression facilities 

 

HP and LP flare 

The flare network with the HP and LP flare 
scrubbers is fully simulated. 
Equipment simulated: HP and LP flare scrubbers, 
condensate pumps and an electrical heater. 
 
HP, LP and FSO Fuel Gas 
The FSO fuel gas system contains a dehydration 
column (contactor) where the fuel gas is dried with 
TEG to prevent hydrates in the transfer lines. A dew 
point analyser is provided to monitor the operation 
of the TEG column. 

The HP fuel gas is mostly used in the gas turbines. 
The fuel gas is produced from a let down, cooled, 
passed through a scrubber and re-heated. When 
the fuel gas unit is off-line, the gas turbines can be 
run on liquid fuel. 
Equipment simulated: Fuel gas coolers, fuel gas 
scrubbers and the gas dehydration contactor. 
 
Gas Production Platform AMP2 
With the gas export project (AKOGEP), the 
AMENAM gas, combined with gas from other 
satellites, will be exported to the Bonny Island LNG 
plants. As this involved adding a new platform 
(AMP2) in the complex there were fears that this 
could have a severe impact on the existing 
platforms. After the success of the AMENAM OTS it 
was decided to extend the OTS simulator with the 
new platform. 
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Two satellites feed the Gas Production Platform 
(AMP2) slug catcher. The condensate is sent to the 
Oil Production Platform (AMP1) MP separator.  
The gas from the slug catcher supplemented with 
AMP1 compressed gas is used as LNG supply to 
Bonny Island, after dehydration. The excess gas is 
re-injected in both reservoirs (R4 high pressure and 
R9 medium pressure) from the Wellhead Platform 
AMD1. 
When export gas stops, all the gas is re-injected 
from Wellhead Platform AMD2. If the re-injection 
capacity is not sufficient, the satellites or the oil 
production wells are shut down. 
At peak production, when the AMP1 separators and 
compressors cannot handle the condensate coming 
from AMP2 slug catcher, a small amount of 
condensate is sent directly to the Bonny Island 
export line via the spiking pumps. 
The main equipment simulated in the Gas 
production Platform AMP2 are MP Slug Catcher, 
MP Slug Catcher condensate pumps, Spiking 
Pumps, MP suction cooler, MP suction scrubber 
and MP Gas Compressor. 
 
USE AND BENEFITS OF AMENAM/KPONO 
SIMULATOR 
 
The focal points of the Simulator are: 

·  The control strategy which includes the 
compressor start-up and shutdown 
sequences and the FCW control module. 

·  The gas recovery from the separators and 
its compression and re-injection into the 
reservoir via four compression stages. 

·  The MP2 and HP compressors are driven 
by a common gas turbine. The pressure 
control of the HP and MP separators acts 
on the speed of the gas turbines.  

·  The shut down logic diagrams are fully 
implemented for all equipment in the scope 
of the simulator. 

 
OTS Model 
The OTS is designed to train operators: 

·  on operating procedures including normal 
operation, start-up and shutdown. 

·  learn how to diagnose problems on the 
platforms. 

 
The simulator allows the trainee to acquire a good 
understanding of the overall Process in order to 
identify and react to emergencies and unsafe 
situations. 
 

DES Model 
As there are now 10 compressors on two different 
platforms, four of which feed and discharge in the 
same headers, questions were asked about the 
stability of the control scheme.  
 
The DES Model of the AMENAM Production 
Platforms allows the user to: 

·  develop the overall Process Operation 
Philosophy 

·  check the Process Performances 
·  study the Protection Devices of the Units 

(hot gas bypass valves and anti surge) 
·  identify and react to emergency and unsafe 

situations 
·  identify potential problems in the process 

control scheme 
 
 
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. 

·  Both simulators emulate the DCS station, 
reproducing all the main functionalities of 
the FOXBORO I/A Series DCS, giving the 
user the “Look & Feel” of the plant DCS.  


