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Summary

The WP8 started at T0+6.

During the first year of the project the activity was focused on the WP8.1.

Main objectives of the WP8.1 are:

· define the most suited and reliable hardware (electronic) and software platform for the system EOLI;

· create a list of specifications for:

· the hardware architecture based on electronic boards used to equip the plant, probes, sensors and other components (i.e. actuators);

· the software architecture able to integrate and manage all the modules of the system.

To reach these goals, the first year effort of SPES included the following steps:

· accurate review of the state of the art in plant monitoring and control;

· definition of requirement specifications for hardware and software EOLI system architecture;

· production of the deliverable D8.1.

The deliverable gathers and organises the results of the first two steps and has to be intended as not focused on technical aspects of the design and development specifications neither of the hardware platform nor of the software environment but rather on methodological aspects to be implemented for optimal achievements of the EOLI supervision system objectives.

State of the art

Solutions and technologies available on the market for monitoring and control were reviewed and investigated with reference to wastewater treatment plants.

An off the shelf solution is available to build up the hardware and software architecture needed to monitoring and control a wastewater plant: it is based on the use of a PLC, a field bus and a SCADA system. It consists in a mix of different commercial general purpose devices used to interface the sensors and the actuators to the PC.

The evidence is that this solution, even if available on the market, is not applied on the most of small and medium size wastewater treatment plants, while it is “de facto” the standard on big size plants. This difference is related with the amount of the costs and the expert operators employed according with the size of the plant.

Also from the point of view of the innovation content, the use of a solution available on the market is weak if compared with the development of a prototypal solution thought for and devoted to the application of monitoring and control techniques on small and medium plants.

EOLI system architecture

The characteristics of an SBR plant were revised with the aim to investigate the requirements for the monitoring and control system.

An integrated approach to simplify the instrumentation settled on the plant and to reduce the cost is proposed: the design and implementation of a digital platform, based on a different distribution of the computational resources to make possible anyhow monitoring and control action and to improve the efficiency and performance of wastewater treatment plants by low cost solution.

Hardware architecture

The Hardware medium have to be characterised by a low cost and easy portability architecture.

It is required the highest level is possible for flexibility and modularity.

Any analogue component or media is removed from the measurement and transmission chain. This approach let us satisfy the requirements for high resolution and high signal to noise ratio without the use of really expensive field bus, but implementing an architecture using low cost devices, based on micro-controller technology and embedded electronic solutions. Moreover, relaying on this approach, it is possible to implement a RF link for the transmission of the data inside the platform: this avoid structural changes in the plant configuration and the high cost as a deep impact of the high wiring level, needed to reach an adequate quality in the communication processes, if realised with commercial general purpose devices.
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Fig.1 Hardware architecture.

A schema of the hardware architecture is presented in Fig. 1.

The basic components of the digital platform are:

· the electronic slave board to equip each sensor: it has the task to acquire and perform a first conditioning of the signal and, if required, to carry out periodical operation of diagnosis, such as detection of probe faults, and auto-calibration;

· the electronic main board of the plant able to communicate using a RF link (DECT standard network) with the slave boards that equip the sensors to gather the acquired data directly on a digital support and to store them; this board is equipped with two serial (RS232 standard) interfaces used to exchange data and command with both a PLC and a PC. 

The actuators are managed by the way of a low cost PLC – something more than an electric panel, to implement a cheap but reliable solution, allowing a manual control of the plant in case of emergency or fault of the system.

Software architecture

The EOLI software has to be intended as the environment that provides the local operators all the functionalities implemented for the monitoring and control of the reactor and for the interfacing with the network of sensors and actuators.

It is based on a database, implemented using MySQL. This database is used to store all the data and information gathered (measurements), generated (commands), transferred and managed by the EOLI system.

This software is organised in modules and interfaces, as described in fig. 2:

· the GUI (Graphical User Interface) module is the set of panels and windows that will be developed to realise a user friendly interaction between the EOLI system and the human operator;

· the RS232 Interface is the link between the main board and the PC. This is the channel used to exchange data and commands;

· the database interface supports the data exchange and flow between the EOLI software and the database.

The EOLI software, developed in Microsoft Visual C++, is based on a multithreading approach, to emulate parallel run of different tasks on the same machine.

The flow of data and parameters between the several threads and interfaces is based on the use of global Visual C++ variables and Microsoft Messages.

In fig.2 is presented also the other component of the EOLI software architecture: the embedded firmware implemented on board. The firmware produced will be independent of the micro-controller brand and can be compiled for every hardware platform using the suited compiler.









Fig. 2: Software Architcture

Matlab Modules

The supervision system software modules for the implementation of software sensors, controllers, FDI etc will be design and developed using the Matlab environment. They can be debugged and tested using experimental data and the simulation tools of this environment.

Once these modules are ready to use they have to be compiled in .mex file format, using the Matlab Compiler. In this format they can be enrolled inside the EOLI software and run by the Matlab run time engine.

The use of the Matlab run time engine is royalty free for the end user.

The .mex file is a wide spread format: it can be run under simulation, inside the Matlab environment, as the .m files. Using this feature the developers can test and verify, under simulation, that:

· the behaviour of the compiled module (.mex) is the same, on the same data, of the .m file;

· the interaction of different modules (i.e. software sensors and controllers).

The compliance and correct interoperability between the EOLI software and the Matlab modules can be guaranteed by the definition of the interface for data exchange

The interface is fixed and unique for all the Matlab modules used inside the EOLI system. So it has to contain all the information needed to manage the modules.

Deliverable D8.1

It is available a draft version of the deliverable. It has to be completed and finalised after the discussion with the partner during the annual meeting.
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