Deep –ESP
Deep Pressure Adapter

Purpose:

   The purpose of this board is to provide signal scaling to the Dwarf’s ADC as well as distribution of signals between the two dwarf boards in the DWSM system; Sample and Resample.  The five main functions of the board are: Dwarf Bus interface, pressure sensor scaling, analogue pressure difference calculation, limit switches and, water sensing.


The Dwarf Bus interface requires that the card meet the standard ESP dwarf form factor and connector pin out.  The bus shall conform to the electrical standard of 3.3V logic.  It shall also support the Dwarf Bus protocol of an 8 bit multiplexed address and data bus supporting Auto increment addressing mode.  The interface shall have one read register and one write register accessible at location 1CH.

The Deep ESP will be incorporating two Sensotec 6000 PSIA pressure sensors that have an internal amplifier and provide an output of 0 to 5 Volts.  These signals need to be supplied to a single ADC channel that has a range of 0 to 2.5 volts and is 12 bits in accuracy.  The purpose of these signals is to confirm that the sample has been reduced in pressure to a level acceptable to the ESP core.  The core has a maximum of 100 psi plumbing limit and the DWSM will be trying to control to a nominal 30 psi.  At best accuracy that gives the microcontroller a resolution of 1.5 psi per ADC count (6000 psi/ 4096 counts) which allows plenty of accuracy.  Since only one ADC channel is reserved for pressure the board will need to also provide multiplexing of the signals via a selection bit in the bus interface ((No good takes too much over head).  The Dwarf will be sampling the signal at 64 Hz and with the multiplexing the effective sample rate per channel will be 32 Hz; a low pass 32 Hz filter needs to be implemented on these signals.

The sampling process requires that the DWSM apply a near constant pressure across the inlet and outlet of the ESP.  To do this pressure sensors are locatedon either side of the filter and the analog difference will be calculated.  The pressure difference for this function will be 20 PSID.  To allow better accuracy the control loop will need to be able to resolve less than 1 PSID.  A difference amplifier will be used to calculate this difference as well as amplify by a factor of 2.  This gives a resolution of 0.75 PSID per ADC count.

Due to the fact that these servo systems will not be moving conventional axis but instead pumping oil between reservoirs a translation matrix from the pressure sensors within the system to limit switch inputs of the controlling dwarf will need to be implemented.  The following table shows the conversion from the state of the pressure switches to the limit switch outputs.  This logic will be implemented in the CPLD located on the Dpress board.
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  As a result of the DWSM CDR it was decided that a water sensor was need to detect water in either the oil or air chambers of DWSM.  This will be a simple two pin exposed pin sensing element.  As we are expecting this water to be sea water it will be an input to a comparator which will be protected from over voltage and current limited in case of faults.  This will only give a presence or no presence indication to the dwarf. 

 Requirements:


Physical



This board shall match the ESP Dwarf outline


Electrical



Power:




Provided from the Dwarf Bus





1) Raw system voltage (15V)





2) +3.3 Logic





3) +5 sensor power



Inputs:




1) Two Pressure Sensors with an output range of 0-5V representing 0-6000psia.




2) 3 normally closed pressure switches




3) 3 digital inputs representing the “other” pressure switches




4) Dwarf Bus





a. Power control of pressure and water sense subsystems




5) Water sensor inputs, Oil (WINO) and Air (WINA)



Outputs:

1) Local Pressure sensor to Remote Dwarf

2) Local Pressure switches to Remote Dwarf

3) Forward, Reverse and Home Limit switches to Local Dwarf 

4) Dwarf Bus

a. Analog pressure sensors, 0-2.5V

b. Difference Pressure X2, 0-2.5

c. Water sense state, Oil and Air

Pressure Sensors:


Honeywell Sensotec AP122DS, 2c


0 – 6000 PSIA 



+/-0.1% Full Scale accuracy



+/- 0.0025% Full Scale /F Temperature Zero



+/- 0.0025% Reading/F Temperature Span



0 – 5V output



Vehicle powered amp (option 2c) 11-28VDC

