REPORT OF THE ACTIVITY OF SPES IN WP3

FOR THE PERIOD FROM NOVEMBER 2003 TO APRIL 2004

The work planned for the second year of the project is focused on the design, development and full implementation of the on-line version of the MARTINA titrator.

An important issue of this activity is the field test of the instrument on a pilot plant in strict co-operation with POLIMI and ENEA.

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

November 2003

· Electric schemes design completion

· Firmware design beginning

The design of the electric schemes and of the firmware was based on the requirements assessed for the on line version of the titration biosensor.

The instrument is able to perform the following tasks:

1. withdraw the sample to be analysed;

2. execute the titration experiment;

3. discharge the sample;

4. elaborate data collected during the experiment;

5. provide elaborated data available for monitoring and control systems.

To implement, monitor and control these features, a modular hardware configuration was developed, based on four electronic embedded boards:

· the power module

· the analog interface

· 16 bit microcontroller architecture

· 8 channels

· 16 bit resolution

· galvanic isolation

· the actuators interface

· 4 peristaltic pumps 24 vdc 6w

· 20 solenoid microvalves 24 Vdc 6W

· 2 stirrers 230 vdc max 50w

· 2 heaters 230 Vdc max 50W

· 2 aerators 230 Vdc max 50W

· the main board

· 32 bit microcontroller architecture with embedded OP onboard

· human interface:

· display

· keyboard

· local area links and connections:

· RS232 serial link for PC connection

· RF (DECT standard) wireless link

· remote links:

· PSTN modem link

· data storage:

· Compact Flash Card

January 2004

· Electric schemes design completion

February 2004

· Manufacturing of the four embedded electronic boards

· PC software design beginning

In the figures below the pictures of the first prototypes of the boards
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Fig. 1: the power module
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Fig. 2: the analog interface
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Fig. 3: the actuators interface
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Fig. 4; the main board

March 2004

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

· Firmware design completion

The firmware onboard is designed to operate calibration of the probes and of the titrant dosing system and to perform the experiment.

The human interface is based on a display and a keyboard to input settings and to display acquired signals during the experiments. It is possible to save data acquired from probes and titrant volumes with a user-defined frequency.

The use of a Compact Flash Card will for data storage is a backup solution in case of failure of the radio link.

Additionally the firmware on board will also allow to set and manage sample collection and discharge, routing for the identification of the different phases of the experiments and for the activation of the addition reagents at the appropriate time, identification of knees in the titration curve and for the automatic identification of the end of the titration experiments.

April 2004

· PC software design completion

· System set up

· Lab test and debug

The PC software environment was developed to implement debug tools and a user interface for the local operator, structurally similar to the one developed for the laboratory version of MARTINA.

For the system set up a lot of preliminary tests were performed to design the hydraulic circuits and to select the components.

In the figures some pictures of the tests of the hydraulic and mechanics components
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Fig. 5: several components under test

[image: image5.jpg]



Fig. 6: a particular of the reactor with the probes, the thermostat based on the use of the Peltier cells, the no contact level sensor based on the electric field sensing and the dosing lines.

The activity planned for the next months to match the projects timetable and deliverables concerning with the development of the hardware sensors is reported below:

May 2004

· Lab test and debug

· First prototype set up

Set up of the cabinet, electric components and connections.

June 2004

· Lab test and debug completion

· Delivery

· Start of the field test

The field test should be over in October 2004

