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Improving LNG Plant Operations and Maintenance 

 

 
• High Feed Gas Price 

 
• Potential CO2 taxation 

 
• GHG Footprint reduction 

 
• Feed Supply Limitation 
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LNG Block Flow Diagram 
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Basic Refrigeration Process  



Liquefaction Plant Operations and Maintenance 

 

 

 

 

(ADJUSTABLE WITH COMPOSITION) 

Understanding Cooling Curves 
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Cooling Curves 

Avg approach= 16F 

Avg approach= 12F 
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Auxiliary Systems and Utilities 
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Acid Gas Removal 
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Acid Gas Removal 
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Acid Gas Removal 

• Acid Gas Specifications 

 

 

• Foaming 

 

 

• Corrosion 

 

 

• Amine Losses 
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Amine Absorber Foaming  
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Amine Foam Test  
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Amine Regenerator Reboiler Corroded 
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Dehydration 
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Dehydration 
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Dehydration 
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Dehydration 
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Dehydration 
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Dehydration 
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Mercury in LNG Feed 
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Mercury Removal 
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Brazed Al Heat Exchanger 
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BAHX Corrosion 
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ConocoPhillips Optimized Cascade Process 
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APCI-  C3 MR Process 
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Temperature Profile 
 



Liquefaction Plant Operations and Maintenance 

Plant Production and Ambient Temperature 
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High Temp – Recycle Avoidance 
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  Boundary Conditions  

• No Recycle for High Ambient (HA) Case 

• Margin to Surge 

• Low Ambient (LA) Case 

• Margin to Stonewall 

• Compressor Speed  

• Generally limit to 102-103%  

• Operable for High-High Ambient (HHA) Case 

• Operating on Surge Control 
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BOG Generation and Management 
 

• Rotating Equipment Heat Gain 
 

• Ambient Heat Leak 
 

• BOG from Flash 
 

• Ship Return Vapor 
 

• Additional BOG from Piping/Existing Facility 
 

• Multiple LNG Trains and BOG Networks 
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Ship Loading Vapor- BOG 
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LNG Tank Pressure- Ship Loading 
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The response of refrigeration compressor in a trip  

that happens at 2 sec.  The surge margins for 3  

stages are shown in the left plot.    

The right plot shows the speed response of  

the tripped compressor (blue line) and the parallel 
compressor  that is still in operation 

Dynamic Simulation 
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 OTS stands for Operator Training Simulator 

 Instructor Station 

 Model Station(s)  

 DCS and Safety System 

 Operator Stations 

Operator Training Simulator - Components 
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Operator Training Simulator – How it is used 

• Client 
– Exact replica of the plant and control system 

– Train new operators – new skills 

– Train experienced operators – refresh skills  

– Train for process upsets, plant start-up, shutdown and 
emergency response 

• Bechtel 
– Check control strategy 

– Safety system design issues 

– Verify Start-up/Shutdown procedures 
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Operator Training Simulator – How it is used 

• APC is a multi-variable control 
– One controller with many manipulated variables and many 

control variables 

– APC “sits” on top of DCS control 

 

• Objective is to increase production 

 

• smooth out LNG production as ambient temperature 
changes 

 

• Maximize plant efficiency for same feed rate 

 



Liquefaction Plant Operations and Maintenance 

Thank You 

Copyright Bechtel Corp. 


