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Content 

•     University of Zagreb, Faculty of Chemical Engineering  

•  Laboratory for Automation and Measurement (LAM) 
 

•  PI application in chemical engineers education 
 

•    On-going cooperation with the process industry 
 
   - Heat Exchanger Monitoring example 
   - Soft sensors application for product quality prediction 
 

•    Our further development and vision 
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University of Zagreb, Croatia 

 

 

University of Zagreb (1669- )  >60.000 students  

the oldest and biggest university in South-Eastern Europe. 
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Faculty of Chemical Engineering & Technology, Zagreb 

  Franjo Hanaman (1878–1941) 
 professor of inorganic chemistry  
 inventor of tungsten filament  in light bulb 

Research, investigation and education in the fields of chemical engineering and chemistry  

 Lavoslav Ružička (1887–1976)  
 professor of organic chemistry 

  1939 Nobel Prize winner 

 Vladimir Prelog (1906–1998) 
 professor of organic chemistry 

     1975 Nobel Prize winner  



#PIWorld      ©2018 OSIsoft, LLC 

 

#PIWorld      ©2018 OSIsoft, LLC 

 

 5 

Challenges in industry, science and education 
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Laboratory for Automation & Measurements 

• Basic and advanced process 
control methods 
 

• Monitoring, diagnostics and 
predictive maintenance 
 

• Process control equipment, 
the-state-of the-art industrial 
control system and PI software 

• Intended for student education 
in process measurement and 
control   

• Support for industrial stuff 
training, operator training and 
life-long education 
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Laboratory set-up 

Level control, dynamics analysis & controller tuning 

Serial CST reactors /heat exchangers 

Controller cabinet 
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Tubular heat exchanger 
Batch reactor 

Batch distillation process 

Laboratory set-up 
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Process control - Basic and advanced concepts 

• Feedback & feedforward 
control strategy 

• Cascade control 

• Split control 

• Override control 

• Gain  scheduling 

 

• Typical industrial 
process control problems 

      and 

• Advanced topics 

• Helps to bridge the gap…! 
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Process control – Advanced topics, monitoring & diagnostics 

• HE control 

• Parallel / Concurrent flow 

• Dead time compensation 

• Model-based control 

• Feedforward control 

• HE monitoring & diagnostics 

• From basic concepts to  
 
advanced process 
control and diagnostics 
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Control system & software support 

• Supported by the latest generation SIMATIC PCS7 system  

• Enables continuous experimentation and later data analysis 

• SCADA Win CC system emulating real control room environment 
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SCADA system & simulation 

• Operator interface 

• Simulation package Siemens SIMIT 

• Virtual controller 

• Walk-inside 3D plant visualisation 

• Virtual commissioning for industry 
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PI Vision display in the laboratory 
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PI Server 

PI Interfaces 

&  

PI Connectors 

PI Vision 

PI DataLink 

PI Manual Logger 

PI ProcessBook 

PI WebParts 
Data 

Archive 

Asset Framework 

Asset Analytics 

Event Frames 

Notifications Cloud Services 

Visualization 

PI Cloud 

Connect 

(PI UFL) 

PI system components at FKIT 
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Heat exchanger monitoring in hydrocracker plant  
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Može ostati ovaj slajd, dodati sliku postrojenja. 
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  RESULTS   CHALLENGE   SOLUTION 

Predictive maintenance for 
improving heat transfer efficiency 
and reducing operating costs: 

Data-driven models for on-line 
monitoring of heat transfer 
efficiency by monitoring of: 

Continuous monitoring of heat 
exchanger performance and 
fouling formation: 

• Heat exchanger duty, heat 
coefficient, fouling coefficient  

• Calculations in PI Asset Analytics 

• Continuous monitoring in PI Vision. 

 

• Enables preventive 

maintenance programme  

• More stable plant operation and 

significant operating savings 

 

• Fouling impacts on thermal and 
mechanical performance of heat 
exchangers   

• Operation stability, change of 
operating conditions.  

Heat exchanger performance monitoring 
at INA/MOL Refinery Rijeka Croatia 
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Hydrocracker plant – Heat exchanger 

TH,i 

TC,i 
Heated 

stream 

TC,o   
TH,i 

TC,i 
TH,o  Heating 

stream 
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Creating heat exchanger asset in PI System Explorer 
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Heat exchanger dashboard in PI Vision 
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Soft sensor for the prediction of benzene content in 
light reformate  
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  RESULTS   CHALLENGE   SOLUTION 

On-line analyzes often 
unavailable (failure, service), 
laboratory analyses infrequent. 

Substitute on-line analyzers with 
soft sensors by embedding the 
data driven model. 

Continuous prediction of  
benzene content  in real time. 

Possibility to implement 
inferential control. 

• Model implemenetation through 
the Analyses within PI Asset 
Framework  

• Soft sensors continous 
prediction in PI Vision. 

• The model matching experimental 

data trends. 

• Consistency of reformate quality. 

• Optimal control performance and 

fast response to the disturbances. 

 

• Emission and technological 
standards become more stringent. 

• Benzene content in reformate 
needs to be strictly maintained. 

Soft sensor in fractionation reformate plant at 
INA/MOL Refinery Rijeka Croatia 
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Soft sensor development – Fractionation reformate plant 
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Soft sensor dashboard in PI Vision 
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Plans for the near future 

•   PI integration with Matlab and R for on-line model 

   retraining 

•   Connection to the refinery system using PI to PI 

   interface or PI Cloud Connect 

•   Further implementation of PI templates for soft sensors 

   and refinery equipment diagnostics 

•   More student projects and the laboratory upgrade  
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Contact information 
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• Željka Ujević Andrijić, PhD, Senior assistant 
University of Zagreb, Faculty of Chemical 
Engineering and Technology,  
zujevic@fkit.hr  

• Nenad Bolf, PhD, Professor 
University of Zagreb,  Faculty of Chemical 
Engineering and Technology,  
bolf@fkit.hr  

 
• Laboratory for Automation and Measurements 

http:// lam.fkit.hr   
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please rate this session 

in the mobile app! 

Search 

“OSIsoft” in 

your app store 
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PI ICU and UFL Designer – Creating configuration files 
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Creating Analyses in PI System Explorer for FIR soft sensor 
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B1 = 0.0001745* PrevVal ('TC001', '*-50m') - 

0.002517* PrevVal ('TC001', '*-55m') - 

0.0007928* PrevVal ('TC001', '*-60m') + 

0.002649* PrevVal ('TC001', '*-65m') + 

0.005372* PrevVal ('TC001', '* -70m') - 

0.001842* PrevVal ('TC001', '*-75m') - 

0.01119* PrevVal ('TC001', '*-80m')   

  

B2 = 0.002248* PrevVal ('TC018',*-45m) + 

0.02477* PrevVal ('TC018',*-50m) - 0.008204* 

PrevVal ('TC018',*-55m) - 0.008963* PrevVal 

('TC018',*-60m) + 0.002962* PrevVal 

('TC018',*-65m)   

  

B3 = 0.02152* PrevVal ('TC003','*-70m') + 

0.01299* PrevVal ('TC003','*-75m') - 

0.002255* PrevVal ('TC003',*-80m) - 0.006053* 

PrevVal ('TC003',*-85m) + 0.01966* PrevVal 

('TC003','*-90m') + 0.0002582* PrevVal 

('TC003','*-95m') + 0.0293* PrevVal 

('TC003','*-100m')                                                                   

   

B4 = -2.158* PrevVal (' PI009','*-50m') - 

0.7991* PrevVal (' PI009','*-55m') - 0.2701* 

PrevVal (' PI009','*-60m') - 0.4887* PrevVal 

(' PI009','*-65m') - 0.4887* PrevVal (' 

PI009','*-70m') - 0.5009* PrevVal (' 

PI009','*-75m') + 0.6556* PrevVal (' 

PI009','*-80m') - 0.3157* PrevVal (' 

PI009','*-85m')                                                                 

  

B5 = -0.0203* PrevVal ('FC002','*-75m') 

  

benzen_pred = B1+B2+B3+B4+B5 


