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First a little about Kalundborg Refinery 
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Statoil Kalundborg – Main products 

 

Condensate 

Crude oil/ 

Propane 

Gasoline 

Jet Fuel 

Diesel 

Heating oil 

Heavy fuel oil 



5 

- 

Yearly production 2010 

 2010 total production: 4755 Mill tons 
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Crude oil/ Condensate throughput 2010 

 
2010 total throughput: 4521 Mill tons 
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APC history 

• Honeywell DCS from 1986 

• Implementation of conventional APC in coorperation with Exxon 

• MPC study by Exxon 1995 – first MPC planned on Condensate Fractionator, 

using AspenTech DMC+. Never completed due to technical problems. 

• First MPC implemented in 1999 – using SEPTIC, close coorperation with F&T 

• Kalundborg MPC strategy in 2001 

• Continued MPC implementation 1999-201x 
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The process control hierarchy 
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Sept-2011:  
80 Applications 

Note: oppdatert SM og KLB sept 11  

Statoil Estimation and Prediction Tool for Identification and Control 



1

1 

- 

Applications 

• Oil Refining (Mongstad and Kalundborg) 

− Distillation 

− Product blending (Gasoline and Gas Oil) 

− Steam production and consumption 

− Crackers, reformers, hydrotreaters 

− Heat exchanger network (RTO) 

− Optimization (RTO/DRTO) 

• Gas Plants (Kårstø, Kollsnes, Snøhvit) 

− Distillation 

− Gas quality 

− Pipeline pressure control 

− Optimization 

• Offshore 

− Extended slug control, buffering 

− Crude mixing 

− Produced Water Reinjection 

− Gas quality 
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2012 APC status 

• 18 MPCs running – 124 MVs, 266 CVs 

• gasoil production and blending dynamic RTO (GORTO) 

• gasoline batch blending 

• total MPC incentive 142 MDkr/year 
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Notation: Running Application Implementation ongoing Future Application 

MPC at Kalundborg Refinery 
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Desulphurisation 

reactor R-4801 

 

MPC example: Kalundborg Synflex Unit 
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The purpose of this unit is desulphurisation and dearomatisation of diesel.  

One product is swedish City diesel.  

 

There are 2 catalytic desulphurization reactors and 1 catalytic dearomatisation reactor. 

The processes uses hydrogen. 

 

Reactor pressure 60 barg. Reactor temperature app.. 350ºC. Design throughput 145 m3/hr. 
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Desulphurisation 

reactor R-4801 

 

MPC example: Kalundborg Synflex Unit 
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Avanced process control in this plant is 1 MPC for total optimisation. 

 

- Optimises unit throughput 

- Controls all relevant product qualities 

- Respects all relevant contraints - reactors, furnace, treatgas system  
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MPC example: Kalundborg Synflex Unit 
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- Models with fast dynamics 

- Models with slow dynamic 

- Models with inverse response 

MPC example: Kalundborg Synflex Unit 
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GORTO - Gas Oil Dynamic RTO 
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Kalundborg Gas Oil Production:  
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Objectives: 

• Maximizing the total Gas Oil Production 

• Coordinating the operation of Main Fractionators 

• Controlling and coordinating the gas oil Hydrotreaters 

• Minimizing Give-Away on the end-products 

• Minimizing production of lower valued heavier products 

• Minimizing production costs 

• Maximizing reactor catalyst cycle time 

• Managing the rather large time delays throughout the production processes. 

M 

Analyzers/ 

Sample 

M 

Analyzers/ 

Sample 

GORTO - Gas Oil Dynamic RTO 
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• 100+ Product Quality estimators on all Fractionator and Hydrotreater Streams 

• Automatic use of Lab data 

• Automatic Gas Oil lineup check 

• Automatic coordination of Fractionator MPC’s 

• MPC’s on Gas Oil Hydrotreaters 

• Automatic control of Gas Oil Blendstocks from Tank 

• Tank Quality Tracking & Control on Gas Oil Feed Component Tanks 

• Tank Quality Tracking on Gas Oil Product Tanks 

GORTO parts: 

• Number of Variables 

 Manipulated Variables (MV’s):   39  

 Controlled Variables (CV’s):   97 

 Disturbance Variables:   44 

 Logic Variables (i.e. line-up indicators): 37  

GORTO - Gas Oil Dynamic RTO 



• Statoil presented GORTO at the European Refining Technology Conference in 

Lisbon in 2008 
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GORTO - Gas Oil Dynamic RTO 
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