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FAN_01_CONT
This is an active high TTL level digital signal which turns on a cooling fan for use with Vicor module #1. The Vicor module converts the incoming +375Vdc into the +48Vdc bus for swFOCE chamber #1.

FAN_02_CONT
This is an active high TTL level digital signal which turns on a cooling fan for use with Vicor module #2. The Vicor module converts the incoming +375Vdc into the +48Vdc bus for swFOCE chamber #2.

VICOR_01_CONT
This is an active low TTL level digital signal which turns on the Vicor module #1. 

VICOR_02_CONT
This is an active low TTL level digital signal which turns on the Vicor module #2.

NODE_01_CONT
This is an active high TTL level digital signal which activates a DPDT PRD Series relay, turning on swFOCE chamber #1. 

NODE_02_CONT
[bookmark: _GoBack]This is an active high TTL level digital signal which activates a DPDT PRD Series relay, turning on swFOCE chamber #2.

48V_01_GF
This is an active high TTL level digital signal which is used to test the swFOCE chamber #1's 48V bus for seawater shorts.

48V_01_RET_GF
This is an active high TTL level digital signal which is used to test the swFOCE chambers #1's 48V return line for seawater shorts.

 48V_02_GF
This is an active high TTL level digital signal which is used to test the swFOCE chamber #2's 48V bus for seawater shorts.

48V_02_RET_GF
This is an active high TTL level digital signal which is used to test the swFOCE chambers #2's 48V return line for seawater shorts.

TEST_GF
This is an active high TTL level digital signal which is used to test the ground fault circuitry.

TEST_RET_GF
This is an active high TTL level digital signal which is used to test the ground fault circuitry.


XPORT_INT
This is an active high TTL level digital signal which is used to reset the Lantronix Matchport Ethernet-to-serial server.
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FAN_01_STATE
This is a TTL level signal which indicates the state of cooling fan #1. High indicates the fan is on, low is off.

FAN_02_STATE
This is a TTL level signal which indicates the state of cooling fan #2. High indicates the fan is on, low is off.

VICOR_01_STATE
This is a TTL level signal which indicates the state of the Vicor module #1. High indicates the module is on, low is off. 

VICOR_02_STATE
This is a TTL level signal which indicates the state of the Vicor module #2. High indicates the module is on, low is off.

NODE_01_STATE
This is a TTL level signal which indicates the state of the swFOCE chamber #1. High indicates the chamber is on, low is off.

NODE_02_STATE
This is a TTL level signal which indicates the state of the swFOCE chamber #2. High indicates the chamber is on, low is off.

48V_READY
This is a TTL level signal which indicates both delay circuits have fired and that it is safe to energize the Vicor modules. High indicates it safe, low it is still in the delay period.

375V_READY
This is a TTL level signal that indicates the 375Vdc is present. High indicates the presence of 375Vdc, low it is not.

H2O_SENSE_01
This is a TTL level signal that indicates the presence of water in the housing. High indicates water detected, low is normal operation.

H2O_SENSE_02
This is a TTL level signal that indicates the presence of water in the housing. High indicates water detected, low is normal operation.
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375V_VOLT 
This is an analog signal that represents the incoming +375Vdc.  The measurement range is 0 to 5A and the ADC range is 0 to +3.0Vdc. The defining equation is Y (volts) = 141.8x (volt/volt) - 0.96. 

375V_CURR
This is an analog signal that represents the current consumption of the +375V line. The measurement range is 0 to 425Vdc and the ADC range is 0 to +3.0Vdc. The defining equation is Y (amps) = 1.67x (amp/volt)

VICOR_TEMP_01
This is an analog signal that represents the temperature of the Vicor 375V:48V Maxi module #1 which feeds the swFOCE Experimental chamber. The measurement range is 0 to 90 degrees Celsius and the ADC range is 0 to +3.0Vdc. The defining equation is Y (degC) = 33.33x (degC/volt).

VICOR_TEMP_02
This is an analog signal that represents the temperature of the Vicor 375V:48V Maxi module #2 which feeds the swFOCE Control chamber. The measurement range is 0 to 90 degrees Celsius and the ADC range is 0 to +3.0Vdc. The defining equation is Y (degC) = 33.33x (degC/volt).

VICOR_TEMP_03 
This is an analog signal that represents the temperature of the Vicor 375V:24V Micro module. The measurement range is 0 to 90 degrees Celsius and the ADC range is 0 to +3.0Vdc. The defining equation is Y (degC) = 33.33x (degC/volt).

HEATSINK_TEMP 
This is an analog signal that represents the temperature of the heatsink of the Central Node. The measurement range is 0 to 90 degrees Celsius and the ADC range is 0 +3.0Vdc. The defining equation is Y (degC) = 33.33x (degC/volt).

48V_01_CURR
This is an analog signal that represents the current consumption of the swFOCE Experimental chamber.  The measurement range is 0 to 12.5 amps and the ADC range is 0 to +3.0Vdc. The defining equation is Y (amps) = 4.17x (amp/volt).

48V_01_VOLT 
This is an analog signal that represents the voltage level of the swFOCE Experimental chamber bus voltage. The measurement range is 0 to 60 volts and the ADC range is 0 to +3.0Vdc. The defining equation is Y (amps) = 20.0x (volt/volt).

48V_02_CURR 
This is an analog signal that represents the current consumption of the swFOCE Control chamber.  The measurement range is 0 to 12.5 amps and the ADC range is 0 to +3.0Vdc.
The defining equation is Y (amps) = 4.17x (amp/volt).

48V_02_VOLT
This is an analog signal that represents the current consumption of the swFOCE Control chamber.  The measurement range is 0 to 12.5 amps and the ADC range is 0 to +3.0Vdc. 
The defining equation is Y (amps) = 4.17x (amp/volt).

24V_CURR
This is an analog signal that represents the current consumption of the +24Vdc used on the MV board. The measurement range is 0 to 3.125 amps and the ADC range is 0 to +3.0Vdc. The defining equation is Y (volts) = 1.11x (amp/volt).

24V_VOLT
This is an analog signal that represents the voltage level of the +24Vdc used on the MV board. The measurement range is 0 to 30Vdc and the ADC range is 0 to +3.0Vdc. The defining equation is Y (volts) = 10x (volt/volt).

3.3V_CURR
This is an analog signal that represents the current consumption of the +3.3Vdc used on the MV board. The measurement range is 0 to 4 amps and the ADC range is 0 to +3.0Vdc. The defining equation is Y (volts) = 1.33x (amp/volt).

3.3V_VOLT
This is an analog signal that represents the voltage level of the +3.3Vdc used on the MV board. The measurement range is 0 to 3.6Vdc and the ADC range is 0 to +3.0Vdc. The defining equation is Y (volts) = 1.20x (volt/volt).

AMB_HUM 
This is an analog signal that represents the ambient humidity level within the Central Node housing. The measurement range is 0 to 100 percent relative humidity (%RH) and the ADC range is 0 to +5.0Vdc. The defining equation is Y (%RH) = 37.5x (%RH/volt) - 37.7

AMB_TEMP 
This is an analog signal that represents the ambient temperature within the Central Node housing. The measurement range is -40 degC to +80 degC and the ADC range is 0 to +5.0Vdc.
The defining equation is Y (degC) = -2.43x^3 + 20x^2 -74.19x + 123.32 (degC/volt)

GF_CURR 
This is an analog signal that represents a potential conduction path between the seawater ground and the bus voltages and return lines that feed the swFOCE chambers. This is a bipolar signal centered around 2.5Vdc. Signals lower than 2.5Vdc represent a conduction path to the return line while those between 2.5Vdc and 5.0Vdc represent a conduction path to the positive rails.The measurement range is -1ma to +1ma and the ADC range is 0 to +5Vdc. The defining equation is Y (ma) = 0.4x (ma/volt) -1.
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Motor Control

Motor Speed Command

Gateway Node Control

Light #1 Control

Camera Control

Light #2 Control

Light #3 Control
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Motor Speed Feedback

Ambient Temperature

Ambient Humidity

H2O Sense #1

H2O Sense #2
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NODE_1_ON
NODE_1_ON is used to apply power to Sensor Node #1; it does this by activating the reset coil of relay K1. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_1_OFF
NODE_1_OFF is used to remove power from Sensor Node #1; it does this by activating the set coil of relay K1. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_2_ON
NODE_2_ON is used to apply power to Sensor Node #2; it does this by activating the reset coil of relay K3. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_2_OFF
NODE_2_OFF is used to remove power from Sensor Node #2; it does this by activating the set coil of relay K3. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_3_ON
NODE_3_ON is used to apply power to Sensor Node #3; it does this by activating the reset coil of relay K5. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_3_OFF
NODE_3_OFF is used to remove power from Sensor Node #3; it does this by activating the set coil of relay K5. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_4_ON
NODE_4_ON is used to apply power to Sensor Node #4; it does this by activating the reset coil of relay K7. The default state is high and its active level is a negative going pulse 5 msec in duration. 

NODE_4_OFF
NODE_4_OFF is used to remove power from Sensor Node #4; it does this by activating the set coil of relay K7. The default state is high and its active level is a negative going pulse 5 msec in duration. 

48V_GF
48V_GF is used to test the source 48Vdc for conductivity to the seawater reference; it does this by activating opto-relay K4. The default state is low and its active level is a steady state high. 

48V_RET_GF
48V_RET_GF is used to test the source 48Vdc Return for conductivity to the seawater reference; it does this by activating opto-relay K1. The default state is low and its active level is a steady state high.

TEST_GF
TEST_GF is used to test a reference voltage for conductivity to the seawater reference; it does this by activating opto-relays K3 and K6. This signal allows for the calibration and verification of the ground fault detection circuitry. The default state is low and its active level is a steady state high.


TEST_RET_GF
TEST_RET_GF is used to test a reference voltage return for conductivity to the seawater reference; it does this by activating opto-relays K2 and K5. This signal allows for the calibration and verification of the ground fault detection circuitry. The default state is low and its active level is a steady state high.
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NODE_1_STATE
NODE_1_STATE indicates the power state of Sensor Node #1. Opto relay K2 drives this signal high when Sensor Node #1 is energized. It is low when Sensor Node #1 is off.

NODE_2_STATE
NODE_2_STATE indicates the power state of Sensor Node #2. Opto relay K4 drives this signal high when Sensor Node #2 is energized. It is low when Sensor Node #2 is off.

NODE_3_STATE
NODE_3_STATE indicates the power state of Sensor Node #3. Opto relay K6 drives this signal high when Sensor Node #3 is energized. It is low when Sensor Node #3 is off.

NODE_4_STATE
NODE_4_STATE indicates the power state of Sensor Node #4. Opto relay K8 drives this signal high when Sensor Node #4 is energized. It is low when Sensor Node #4 is off.

H2O_ALARM
H2O_ALARM indicates the presence of seawater in the Gateway Node subsea housing; it does this by driving an opto-isolator, U13, high if seawater is detected. A high reading indicates water in the housing while a low indicates a dry interior.

ENVR_ALARM
ENVR_ALARM indicates the either the ambient temperature or humidity has gone out of the programmed range. Its default state is high; a low indicates an alarm. The actual values can then be read back over the SPI bus.
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NODE_1_CURR
NODE_1_CURR is a voltage which is representative of the current drawn by Sensor Node #1. The maximum current drawn and measured is 2 amps, which corresponds to an output of 1.6Vdc.

NODE_1_CURR (volts) = ILoad (amps) * 0.1 (ohms) * 8 

Once this value is read by the ADC on the BeagleBone, the actual current may be found:

ILoad = NODE_1_CURR (volts) / 0.8 (ohms)

NODE_2_CURR
NODE_2_CURR is a voltage which is representative of the current drawn by Sensor Node #2. The maximum current drawn and measured is 2 amps, which corresponds to an output of 1.6Vdc.

NODE_2_CURR (volts) = ILoad (amps) * 0.1 (ohms) * 8 

Once this value is read by the ADC on the BeagleBone, the actual current may be found:

ILoad = NODE_2_CURR (volts) / 0.8 (ohms)

NODE_3_CURR
NODE_3_CURR is a voltage which is representative of the current drawn by Sensor Node #3. The maximum current drawn and measured is 2 amps, which corresponds to an output of 1.6Vdc.

NODE_3_CURR (volts) = ILoad (amps) * 0.1 (ohms) * 8 

Once this value is read by the ADC on the BeagleBone, the actual current may be found:

ILoad = NODE_3_CURR (volts) / 0.8 (ohms)

NODE_4_CURR
NODE_4_CURR is a voltage which is representative of the current drawn by Sensor Node #4. The maximum current drawn and measured is 2 amps, which corresponds to an output of 1.6Vdc.

NODE_4_CURR (volts) = ILoad (amps) * 0.1 (ohms) * 8 

Once this value is read by the ADC on the BeagleBone, the actual current may be found:

ILoad = NODE_4_CURR (volts) / 0.8 (ohms)

GF_CURR
GF_CURR is a voltage which is representative of the electrical current between seawater reference and the ground fault channel under test. 

[add more after GF circuit is calibrated and tested – CDK 08/21/2014]

48V_VOLT
48V_VOLT is a scaled voltage representative of the actual 48Vdc source. For 48Vdc, the scaled voltage should be 1.58Vdc.

48V_VOLT = 0.0329 * Vin

Once this value is read by the ADC on the BeagleBone, the actual voltage may be found:

V = 30.4 * 48V_VOLT


48V_CURR
48V_CURR is a voltage which is representative of the current drawn by the entire load of the 48Vdc source. The maximum current drawn and measured is 6 amps, which corresponds to an output of 1.6Vdc.

48V_CURR (volts) = ILoad (amps) * 0.033 (ohms) * 8 

Once this value is read by the ADC on the BeagleBone, the actual current may be found:

ILoad = NODE_4_CURR (volts) / 0.264 (ohms)


AMB_TEMP


AMB_HUM


VICOR_TEMP
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INSTR_1_ON
This is a logic high level positive going pulse which turns on the power relay to the instrument on port #1. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_1_OFF
This is a logic high level positive going pulse which turns off the power relay to the instrument on port #1. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_2_ON
This is a logic high level positive going pulse which turns on the power relay to the instrument on port #2. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_2_OFF
This is a logic high level positive going pulse which turns off the power relay to the instrument on port #2. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_3_ON
This is a logic high level positive going pulse which turns on the power relay to the instrument on port #3. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_3_OFF
This is a logic high level positive going pulse which turns off the power relay to the instrument on port #3. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_4_ON
This is a logic low level positive going pulse which turns on the power relay to the instrument on port #4. The minimum pulse width is 10msec and should not exceed 50msec.

INSTR_4_OFF
This is a logic low level positive going pulse which turns off the power relay to the instrument on port #4. The minimum pulse width is 10msec and should not exceed 50msec.
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INSTR_1_STATE
This is a logic level feedback signal which corresponds to the state of the relay on port #1. Logic level high indicates the relay is on.

INSTR_2_STATE
This is a logic level feedback signal which corresponds to the state of the relay on port #2. Logic level high indicates the relay is on.

INSTR_3_STATE
This is a logic level feedback signal which corresponds to the state of the relay on port #3. Logic level high indicates the relay is on.

INSTR_4_STATE
This is a logic level feedback signal which corresponds to the state of the relay on port #4. Logic level high indicates the relay is on.

CONFIG_BIT_x (0-7)
These are 8 digital bits which can be read back by the user to verify the hardware configuration of the SN module. CONFIG_BIT_7 is the MSB. 
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INSTR_CURR
This is a 0-3V analog voltage signal which corresponds to the total current usage of the DC-DC converter. The conversion factor is Y(amps) = 2.0 x INSTR_CURR.

INSTR_VOLT
This is a 0-3V analog voltage signal which corresponds to the output voltage of the DC-DC converter. The conversion factor is Y(volts) = 16.0 x INSTR_VOLT.

INSTR_1_CURR
This is a 0-3V analog voltage signal which corresponds to the current usage of the instrument being monitored on port #1. The conversion factor is Y(amps) = 0.667 x INST_1_CURR. 

INSTR_2_CURR
This is a 0-3V analog voltage signal which corresponds to the current usage of the instrument being monitored on port #2. The conversion factor is Y(amps) = 0.667 x INST_2_CURR.

INSTR_3_CURR
This is a 0-3V analog voltage signal which corresponds to the current usage of the instrument being monitored on port #3. The conversion factor is Y(amps) = 0.667 x INST_3_CURR.

INSTR_4_CURR
This is a 0-3V analog voltage signal which corresponds to the current usage of the instrument being monitored on port #4. The conversion factor is Y(amps) = 2.0 x INST_4_CURR.

4_20MA_VOLT
This is a 0-3V analog voltage signal which corresponds to the 4-20ma circuit, if used. The conversion factor is Y(milliamps) = 6.1 x 4_20MA_VOLT + 4.0. The scaling for 4 to 20mA ends at 2.62V. A reading of 2.97 volts (22.1ma) indicates an error in the measurement.
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VALVE_1_CONT


VALVE_2_CONT
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VALVE_1_FDBK


VALVE_2_FDBK
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Signal name
System name
Signal type
Active level
Description of function
Measurement range
Measurement units
Sample rate
Conversion equation
Display range
Display units
Low alarm
High alarm
SIAM instrument number
GUI grouping
GUI access
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