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Automatic Control 

for 

WWTPs 

ABOUT MY TALK 
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Is a rapid transition from the 

simulation based design of 

controllers to their implementation 

in a real plant possible? 

ABOUT MY TALK 

The answer is… 

Let’s discover it… 
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ÇEuropean project Add Control 

ÇFP7 “Research for SMEs” 

ÇDuration: 2 years (2009-2011) 

Ç9 partners - 4 European countries 

ABOUT MY TALK 
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ÇMikel Maiza 

ÇPhD in Electronics 

ÇResearcher at the Environmental 

Engineering Department of CEIT 

ABOUT ME 
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ÇNon profit Research Centre 

ÇFounded in 1982 

Ç270 researchers in 6 areas: 
ÁMaterials 

ÁApplied Mechanics 

ÁElectronics and Communications 

ÁEnvironmental Engineering 

ÁMicroelectronics and Microsystems 

ÁBiomedical Engineering 

ABOUT CEIT 
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ÇLocated in San Sebastian (Spain) 

ABOUT CEIT 
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ÇIs technology transfer of control 

solutions good enough?  

ÁMany CONTROL approaches tested 
and verified at the simulation level, 
but… 

Á Are many of them implemented in real 
plant? 

Á…NOT as many as we wanted… 

MOTIVATION 
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ÇWhat does that mean? 
 

Transition from… 
 

Simulation-based controllers 

↓ 
Full-scale plant implementation 

 

is NOT straightforward 

MOTIVATION 
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ÇWhy? 

 

ÁWWTP-specific simulation tools 
traditionally not intended for automatic 
control purposes... 

 

ÁModels traditionally do not include all 
elements of a plant… 

MOTIVATION 
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ÇPropose a new “concept” for 

designing controllers to make… 

Transition from… 

Simulation-based controllers  

↓ 
Full-scale plant implementation… 

 

straightforward 

OBJECTIVE 
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ÇDefinition 

ÁModel the entire plant… 

Á Separate the plant in 2 main layers… 

• “Mass” layer: process elements 

• “Signals” layer: 

- Sensors 

- Actuators 

- Controllers 

- DSS 

CONCEPT 
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CONCEPT 

“Signals” 

Layer 

“Mass” 

Layer 
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ÇAdvantages 

Á Separation allows…  

• A new working method 
- Different teams with different expertise work 

together… but separately… 

• More flexibility 
- Different simulation platforms… 

- Different modelling approaches… 

- Different control solutions… 

- …even different Solvers… 

• …without modifying the “other layer” 

CONCEPT 
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ÇMore advantages 

ÁModelling the entire plant allows…  

• A new controller design approach 

- Not only water quality objectives… 

- Also sensors performance… 

- Also energy consumption… 

CONCEPT 
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ÇRequirements 

ÁDevelop a standard interface for the 
“two worlds” 

ÁWork with capable simulation 
platforms 

CONCEPT 
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ÇDesign of controllers 

ÁArtica controllers 

ÇModel-based simulation 

Á “Mass” layer: WEST®/Tornado  

Á “Signals” layer: MATLAB®/Simulink® 

Á Interface: standard “wrapper” 

ÇFull-scale Implementation 

ÁMekolalde WWTP (Spain) 

DEVELOPMENT 

Add Control 

Tool 
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DEVELOPMENT 

Á 40,000 e.i. 

Á 3 lines 

Á 1 active 
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DEVELOPMENT 
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ÇDesign of controllers: successful 

ÁDifferent experts work together… 

• Experts in process:  

– “Mass” layer 

• Experts in sensors & actuators:  

– “Instrumentation & Actuation” layer 

• Experts in control:  

– “Automation & Control” layer 

ÁIntegration: “wrapper” 

RESULTS 

Add Control 

Tool 
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ÇModel-based simulation: successful 

ÁBenefits of combining “Mass” layer and 

“Signals” layer: 

• Estimation of better energy performance 

• Maintaining water quality performance 

RESULTS 
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RESULTS 
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ÇFull-scale implement.: successful 

ÁExperimental validation of simulation-

based design of controllers for WWTPs 

ÁSuccessful implementation and validation 

of Artica controllers 

RESULTS 
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ÇFull-scale implement.: successful 

ÁTransition from the design phase to the 

implementation phase is of 3 months 

RESULTS 

1 2 3 4 1 2 3 4 1 2 3 4

Modeling & Design of Controller

Simulations

Full-scale implementation

2012
Task

3 weeks

3 weeks

6 weeks

January February March
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ÇPrevious results confirm that… 

ÁSimulation platforms are valid tools for 

designing controllers 

ÁArtica controllers work well 

ÇAnd discover that… 

ÁThe proposed “concept” for designing 

controllers is valid, as… 

• Allows a rapid industrialization of controllers 

• Even improving controllers’ performance 

CONCLUSIONS 
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Is a rapid transition from the 

simulation based design of 

controllers to their implementation 

in a real plant possible? 

… getting back to The QUESTION… 

The answer is… 

YES it is! 
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ÇAdd Control partners 
ÁMSI-Spain 

ÁCEIT-Spain 

ÁCAG-Spain 

ÁUGENT-Belgium 

ÁMOSTforWATER-Belgium 

ÁINRA-France 

ÁNASKEO-France 

ÁSCAD-France 

ÁAQUA-CONTACT-Czech Republic 
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