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MOSE consists of rows of mobile gates at the three inlets, which temporarily separate the lagoon from the sea in the event of a high tide. There will be a total of 78 gates divided into four barriers. At the Lido inlet, the widest, there will be two rows of gates of 21 and 20 elements respectively linked by an artificial island (the island connecting the two rows of gates at the centre of the Lido inlet will also accommodate the technical buildings housing the system operating plant); one row of 19 gates at the Malamocco inlet and one row of 18 gates at the Chioggia inlet. The gates consist of metal box-type structures 20 metres (66 ft) wide for all rows, with a length varying between 18.5 and 29 metres (61 and 95 ft) and from 3.6 to 5 metres (12 to 16 ft) thick, connected to the concrete housing structures with hinges, the technological heart of the system, which constrain the gates to the housing structures and allow them to move.

Under normal tidal conditions, the gates are full of water and rest in their housing structures. When a high tide is forecast, compressed air is introduced into the gates to empty them of water, causing them to rotate around the axis of the hinges and rise up until they emerge above the water to stop the tide from entering the lagoon. When the tide drops, the gates are filled with water again and return to their housing.

The inlets are closed for an average of between four and five hours, including the time taken for the gates to be raised (about 30 minutes) and lowered (about 15 minutes). To guarantee navigation and avoid interruption of activities in the Port of Venice, when the mobile barriers are in operation, a main lock is under construction at the Malamocco inlet to allow the transit of large ships, while at the Lido and Chioggia inlets there will be smaller locks to allow emergency vessels, fishing boats and pleasure craft to shelter and transit.

Operating procedure dictates that the gates will be raised for tides of more than 110 centimetres (43 in) high. The competent authorities have established this as the optimum height with respect to current sea levels, but the gates can be operated for any level of tide. The MOSE system is also flexible and depending on the winds, atmospheric pressure and level of tide, it can oppose the high water in different ways – with simultaneous closure of all three inlets in the case of exceptional tides, by closing just one inlet at a time, or by partially closing each inlet—given that the gates are independent—for medium-high tides.

The filling of the gates and the consequent their inclination are regulated through a helicoidal pump driven by a direct motor. The motori is controlled by a microprocessor that calculates the level of the tide through a flow-meter. 

1. Draw the block scheme of the acquisition/regulation chain identifying the input and output variables in every block and in particular the process variables.
2. Calculate the transfer function of the process highlighting what variables must be known.
3. Plot the Bode diagram of the loop function (process + actuator) discussing the eventual problems in terms of stability/instability. Show the numerical implementation of the regulator if it is necessary.
4. Design a circuit that allows to measure the process variable with a +/- 1.3% precision.
5. Briefly answer to the following questions:
i. Connect a bidirectional transducer to a synchronous rectifier with diode bridge and motivate the design choices
ii. What is the shape f the sync function and why is it not typically used to reconstruct the original signal?
iii. How is the characteristic voltage-current relationship in the UJT and why it has that shape?
iv. What defines the sensibility of an absolute encoder?[image: image2.png]Il progetto del Mose
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Il sistema _______________} Come funzioa

Posto a difesa delle bocche di porto della laguna 0 Le paratoie, installate sul fondale delle bocche
veneziana, prevede la possibilita di chiuderle di porto, in condizioni normali di marea sono piene
con una schiera mobile di paratoie, d'acqua e restano adagiate nelle strutture

larghe ciascuna 20 metri, che si sollevano di alloggiamento

in caso di maree superiori ai 110 centimetri. @ In caso di alta marea, le paratoie vengono svuotate
L'intero sistema puo reggere un dislivello dall'acqua mediante immissione di aria compressa
tra mare e laguna fino a un massimo di 2 metri @ In tal modo esse si sollevano fino ad emergere
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