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Introduction

The Work Package 8 is devoted to the development of the hardware and software architecture of the EOLI system and to the integration of the system and its validation on the pilot plants.

These tasks are implemented according the following steps:

· Investigate an efficient distribution of the computational resources to make possible the reduction of the monitoring and control action cost and of the number and the expertise required to the plant workers.

· Delocalise intelligence (logical and control functions) at the local sensor and actuator level the plants, optimising the ratio cost/performance through the design of hardware and software expressly suited to match the plant needs and to reduce the presence of expert operators during the regular work of the plant.

· Integrate all the modules of hardware sensors on the one hand and of software sensors, control, FDI and DSS on the other hand into a compact hardware and software module ready to be used for the project and for the potential users.

· Evaluate the integrated monitoring and control system and its performance.
Objectives

During the second year of the project the major objective of the WP8 is the development and implementation of the architecture for the integration of the EOLI supervision system on multiple plants.

Requirements specification for the hardware and software architecture to be developed for the equipment of the pilot plants of the EOLI project were defined and assessed.

With the aim to test the EOLI supervision system on different architectures for the integration of the plants, UNAM and UU have developed their own systems for the monitoring and control of their lab plants: this will enforce the policy for exploitation and dissemination of the results of the EOLI project.

The deliverable D8.1 was produced concerning with this matter.

Now the EOLI project involves two pilot plants: the one located at the INRA facilities and the one provided by the ENEA and located at the site of a full scale plant. Both the two plants will be equipped with the EOLI hardware and software platform described in the deliverable D8.1. and realized in prototypal versions by SPES.

The ENEA pilot plant will be used for the field test of the platform; when the field test will be over the platform will be installed at the INRA pilot plant for the integration of the Matlab Modules (control and supervision) and for the validation of the whole system.

Following the description of the work reported in the Technical Annex we can consider the WP8.1 (Hardware and Software specification for the integrated system) over while the focus is now on WP8.2 (Sensor configuration network selection) and WP8.3 (Hardware and Software design).

A milestone is fixed at T0+18: a set of electronic boards to equip the plant.

Following in this report, a description of the work and effort implemented by the several partners involved in the Work Package during these six months is presented.

Involved Partners

Laboratoire de Biotechnologie de l’Environnement, INRA (2)

Politecnico di Milano (4) 1

Società di Progettazione Elettronica e Software (5)

Universidad National Autonóma de México (6)

Univrsidad de la República Oriental del Uruguay (7)

IBTech S.A. de C.V. (8)

1 This partner implemented his activity in the WP8 by the way of a subcontractor.

The subcontractor is an Italian National Research Agency: Ente per le Nuove Tecnologie, l’Energia e l’Ambiente (ENEA). It designed and built up the second pilot plant of the project: the content of this report is concerning also with its activity.

Description of the Work

1.SPES
The most of the effort was spent on the WP8.2.

The first release of the hardware and software platform was designed and realized during the last six months and is going to be tested and implemented on the ENEA pilot plant.

The timetable of the effort spent and of the activity implemented is reported below:

January 2004

· Electric schemes design beginning

February 2004

· Firmware design beginning

March 2004

· Electric schemes completion

April 2004

· Manufacturing of the embedded electronic boards

· PC software design beginning

The basic components of the digital platform are now available (Fig. 1 and Fig. 2):

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

· the electronic main board of the plant is able to communicate using a RF link (DECT standard network) with the slave boards to gather the data directly on a digital media and to store them; this board has two serial RS232 interfaces to exchange data and command with both a PLC and a PC.
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Fig. 1: the slave board
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Fig. 2: the main board.

The foreseen time table for the next months is the following:

May 2004

· In-circuit test and debug of the embedded electronic boards

· Firmware design completion

Check of the milestone: positive.

June 2004

· System set up

July 2004

· PC software design completion

· Lab test and debug

September 2004

· Lab test and debug completion

· Delivery

October 2004

· Field test at the ENEA pilot beginning

The end of the field test is foreseen for the end of the year, at max within January 2005, compliant with the deliverable D8.2 due at T0+28.

2.LBE INRA

The effort was spent for the most to set up, tone and manage the pilot. A set of variables to be acquired on-line was defined (WP8.3) and hardware and software tools were implemented for the automation of the plant management and for testing and validation of the Matlab modules.

The plant will be used for the validation of the EOLI system (the hardware and software architecture and the supervision system) and for the integration activity.

The implementation of the pilot plant at now is the one described below.

2.1 Hardware architecture

Material:

· PC with one serial port 

· RS485 and RS232

· Alimentation 24v

Input output requirement:

Analog inputs

: 11

Logic inputs

: 0

Analog outputs
: 3

Logic outputs
 
: 2

This I/O bus is used with the actual sensors and actuators. More Inputs or Outputs for additional material (hardware sensors to be developed within the project) can be needed.
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Fig.3: Hardware architecture

2.2 Software architecture

The actual software architecture is summarized in Figure 4. The MSPC software environment is used to acquire data and to communicate with the serial port connected to RS485. Each sampling time, MSPC calls Matlab’s modules (controllers, FDI and supervision systems) to evaluate the outputs. On line and off line data are saved in a database (we use Mysql server). Data can be uploaded or downloaded from Matlab’s modules for any analysis or monitoring needs.
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Fig. 4: Software architecture

An important action to underline is the definition of a database structure compliant with the one defined in another project funded by the EC (TELEMAC) and devoted to develop monitoring and control systems for WWTP based on anaerobic digestion.

This is a significant issue for the possible clasterization of the two projects.

3.ENEA

ENEA takes part in the EOLI project as subcontractor of the partner 4 (POLIMI). The role of ENEA is to provide, set up and manage a pilot plant to be used for the field test both of the on line version of the titrator sensor and of the EOLI hardware and software architecture.

Till now the activity has been focused to build up and start up the pilot plant.

At now it is located at the site of a full scale municipal WWTP in Bologna (Italy). The pilot is fed with waste water from the feeding line of the full scale plant.

The plant is movable.

The pilot plant has a volume of 500 liters, the feeding volume is of 100 liters for each cycle, for a daily total feeding volume of 400 liters on four cycles.

In the figure below the cycle is described.
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A set of variables for the on line monitoring was defined:

· pH

· ORP

· DO

The data acquisition and storage is implemented using a PC equipped with a general purpose data acquisition board (NI 6052E National Instruments) and with a software environment developed in LabView (National Instruments).

The I/O interface specification requirements are:

· 8 analog input (bipolar, 16 bit resolution)

· 8 digital input/output

· 2 analog output (12 bit resolution)

In the following page a schema and three pictures of the plant is presented.
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4.UNAM

No activity was implemented during this semester about the integration of the lab system. Because Manuel Betancur was not in Mexico until February, it was no possible to test the integration of low level and high level software

5.UU

No contribute is available while editing this report.

6.IBTech

No contribute is available while editing this report.

Conclusion and prospective

The pilot and lab plants both were built up and started up on time. The integration activity is going to be started and implemented. The architecture was defined and assessed, the hardware and software components are in the design and development phase. It is foreseen that during the third year of the project the integration will be fundamental for the success of the project. So, in the next six months, it will be proposed and discussed among the partners a timetable for the validation and integration activity to be implemented during the third (and last) year of the project. The goal it is to clearly define the role and the objectives of each partner involved and the use of each plant (pilot or lab plant) in such a way to ensure and finalise the highest level as possible in the interaction and co-operation.







