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The upgraded version of FOCE – Revelle will contain a more comprehensive set of environmental variables. These include circuit specific voltage/current measurements, device specific temperatures, ambient humidity, temperature, and pressure as well as seawater sensors. Due to the large number of engineering variables to monitor, it would be useful for the GUI to have two individual engineering tabs. A natural split would be Power Consumption for one and Environmental Conditions for the other. An additional tab, Instrument Power Control, allows the user to power On or Off any instrument that is wired through the system relay boards. 
Power Consumption Tab Variables
The Power Consumption tab displays the measured currents and voltages from the low voltage DC circuits. The data is available as discrete values and as a plot; the data streams can be individually removed/added from the plot. The temperatures for the three Vicor converters (12V, 24V, and 36V) are also displayed on this tab. These signals originate on the DC-DC Converter board and are acquired by the DMM32X A/D card in the PC/104 stack. They indicate the voltage and current used by each source circuit. Multiplying the voltage and current for an individual circuit gives you the power consumed by that circuit. 
Computer_Volt_24V
This is a scaled version of the computer stack source voltage. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 24 volts. The defining equation is y (volts) = 5.6604x (volts). It is contained in SIAM Instrument 1730.
Computer_Curr_24V
This is a representative voltage of the current used by the computer stack. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 5 amps. The defining equation is y (amps) = 1.0303x (volts) + 0.0021. It is contained in SIAM Instrument 1730.
Science_Volt_24V
This is a scaled version of the +24V science instruments’ voltage. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 24 volts. The defining equation is y (volts) = 5.6604x (volts). It is contained in SIAM Instrument 1730.
Science_Curr_24V
This is a representative voltage of the current used by the +24V science instruments. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 10 amps. The defining equation is y (amps) = 2.0631x (volts) + 0.0055. It is contained in SIAM Instrument 1730.
Pri_Volt_12V
This is a scaled version of the primary +12V source voltage. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 12 volts. The defining equation is y (volts) = 2.7778x (volts). It is contained in SIAM Instrument 1730.
Pri_Curr_12V
This is a representative voltage of the current used by the primary +12V source. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 10 amps. The defining equation is y (amps) = 2.0649x (volts) + 0.0088. It is contained in SIAM Instrument 1730.
Sec_Volt_12V
This is a scaled version of the secondary +12V source voltage. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 12 volts. The defining equation is y (volts) = 2.7778x (volts). It is contained in SIAM Instrument 1730.
Sec_Curr_12V
This is a representative voltage of the current used by the secondary +12V source. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 5 amps. The defining equation is y (amps) = 1.0233x (volts) + 0.0054. It is contained in SIAM Instrument 1730.
PH_Volt_12V
This is a scaled version of the pH probes’ source voltage. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 12 volts. The defining equation is y (volts) = 2.7778x (volts). It is contained in SIAM Instrument 1730.
PH_Curr_12V
This is a representative voltage of the current used by the pH probes. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 1 amp. The defining equation is y (amps) = 0.2025x (volts) - 0.0026. It is contained in SIAM Instrument 1730.
Mot1_Volt_36V
This is a scaled version of the voltage used by motor controller #1. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 36 volts. The defining equation is y (volts) = 8.3026x (volts). It is contained in SIAM Instrument 1730.
Mot1_Curr_36V
This is a representative voltage of the current used by motor controller #1. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 5 amps. The defining equation is y (amps) = 1.0678x (volts) - 0.0171. It is contained in SIAM Instrument 1730.
Mot2_Volt_36V
This is a scaled version of the voltage used by motor controller #2. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 volts to 36 volts. The defining equation is y (volts) = 8.3026x (volts). It is contained in SIAM Instrument 1730.
Mot2_Curr_36V
This is a representative voltage of the current used by motor controller #1. The input range is a DC voltage from 0 volts to 5 volts. The output range is 0 amps to 5 amps. The defining equation is y (amps) = 1.0678x (volts) - 0.0171. It is contained in SIAM Instrument 1730.
Therm_12V

This is the temperature of the 375V-12V Vicor DC-DC Converter. The signal originates on a 10K thermistor and the output temperature of 0-85DegC is calculated by the SensoRay Board. It is contained in SIAM Instrument 1721.
Therm_24V

This is the temperature of the 375V-24V Vicor DC-DC Converter. The signal originates on a 10K thermistor and the output temperature of 0-85DegC is calculated by the SensoRay Board. It is contained in SIAM Instrument 1721.
Therm_36V

This is the temperature of the 375V-36V Vicor DC-DC Converter. The signal originates on a 10K thermistor and the output temperature of 0-85DegC is calculated by the SensoRay Board. It is contained in SIAM Instrument 1721.
	Power Consumption

	Signal
	GUI Name
	Low Alarm
	High Alarm

	Computer_Volt_24V
	Keep as before except with the addition of the three temperatures. See diagram.
	21
	25

	Computer_Curr_24V
	
	<0
	5

	Science_Volt_24V
	
	21
	25

	Science_Curr_24V
	
	<0
	10

	Pri_Volt_12V
	
	10
	13

	Pri_Curr_12V
	
	<0
	10

	Sec_Volt_12V
	
	10
	13

	Sec_Curr_12V
	
	<0
	5

	PH_Volt_12V
	
	10
	13

	PH_Curr_12V
	
	<0
	1

	Mot1_Volt_36V
	
	32
	38

	Mot1_Curr_36V
	
	<0
	5

	Mot2_Volt_36V
	
	32
	38

	Mot2_Curr_36V
	
	<0
	5

	Therm_12V
	
	5
	60

	Therm_24V
	
	5
	60

	Therm_36V
	
	5
	60


Environmental Tab Variables
These signals are collected from a variety of sensors located throughout the electronics chassis and are collected by various data acquisition cards. Signals added by the Environmental Board are italicized. 
HTM2500_Temp

This is the ambient temperature inside of the FOCE electronics can. The signal originates from an internal 10K thermistor and its 0-85DegC output is calculated by the SensoRay board. It is contained in SIAM Instrument 1721.
HTM2500_Hum

This is the ambient humidity inside of the FOCE electronics can. It outputs a 1-4V signal which corresponds to 0-100% Relative Humidity (RH). It is contained in SIAM Instrument 1721.
Therm_HE104

This is the temperature of the HE104 PC/104 power supply. The signal originates on a 10K thermistor and the output temperature of 0-85DegC is calculated by the SensoRay Board. It is contained in SIAM Instrument 1721.
Therm_HS

This is the temperature of the DC-DC Converter’s Heatsink. The signal originates on a 10K thermistor and the output temperature of 0-85DegC is calculated by the SensoRay Board. It is contained in SIAM Instrument 1721.
CPU_Temp

This is the core temperature of the Lippert CPU IC. It is read directly from the address space of the CPU. Its range is 0 to 85DegC. [Confirm range with Bob]
Hum_00_Sig 
This is the onboard humidity sensor (on Environmental Board). Its output of 0-5V corresponds to 0-100% RH. It is contained in SIAM Instrument 1737.
Hum_01_Sig 

This is external humidity sensor #1. Its nominal location is in the housing neck. Its output of 0-5V corresponds to 0-100% RH. It is contained in SIAM Instrument 1737.
Hum_02_Sig 

This is external humidity sensor #2. Its nominal location is in the inside of the forward bell housing. Its output of 0-5V corresponds to 0-100% RH. It is contained in SIAM Instrument 1737.
Hum_03_Sig 

This is external humidity sensor #3. Its nominal location is in the mid section of the housing. Its output of 0-5V corresponds to 0-100% RH. It is contained in SIAM Instrument 1737.
Hum_04_Sig 

This is external humidity sensor #4. Its nominal location is in the aft section of the housing. Its output of 0-5V corresponds to 0-100% RH. It is contained in SIAM Instrument 1737.
Pressure_Housing 

This sensor gives a pressure reading in pounds per square inch absolute. Its output range of 0-5V corresponds to 0-50PSIA.
H2O_01 

This is water detector #1; its nominal location is in the forward section of the housing. A digital high indicates no water present, while a digital low indicates water in the housing. It is contained in SIAM Instrument 1738.
H2O_02 

This is water detector #2; its nominal location is in the aft section of the housing. A digital high indicates no water present, while a digital low indicates water in the housing. It is contained in SIAM Instrument 1738.
H2O_03 

This is water detector #3; its nominal location is undefined. A digital high indicates no water present, while a digital low indicates water in the housing. It is contained in SIAM Instrument 1738.
H2O_04 

This is water detector #4; its nominal location is undefined. A digital high indicates no water present, while a digital low indicates water in the housing. It is contained in SIAM Instrument 1738.
	Environmental

	Signal
	GUI Name
	Low Alarm
	High Alarm

	HTM2500_Hum
	Enclosure (HTM2500)
	<0
	40

	Hum_Sig_00
	Enclosure (Environ)
	<0
	40

	Hum_Sig_01
	Manifold Neck
	<0
	40

	Hum_Sig_02
	Housing Forward
	<0
	40

	Hum_Sig_03
	Housing Mid (lower)
	<0
	40

	Hum_Sig_04
	Housing Aft
	<0
	40

	HTM2500_Temp
	Enclosure (HTM2500)
	5
	30

	Therm_HE104
	HE104 Power Supply
	5
	60

	Therm_HS
	Vicor Heatsink
	5
	30

	CPU_Temp
	CPU Internal
	5
	60

	Pressure_Housing
	Enclosure
	1
	10

	H2O_01
	Forward
	N/A
	On

	H2O_02
	Aft
	N/A
	On

	H2O_03
	TBD
	xx
	xx

	H2O_04
	TBD
	xx
	xx


Instrument Power Control Tab Variables
This tab is used to power on or off all of the science and engineering instruments that are wired through the DM6952HR Relay Board. A visual indication of power status is also displayed on this page.
DM6952HR Relay Board Assignments
	DM6952 Relay Board #1
	Addr: 0x310

	Instrument
	Relay
	State
	Voltage
	GUI Name

	Forward IT1000 CCD Camera
	0
	NO
	24V_Science
	Forward Camera

	OceanTools LED
	1
	NO
	24V_Science
	Center LED

	Scorpio Camera
	2
	NO
	24V_Science
	Center Camera

	ADCP
	3
	NO
	24V_Science
	ADCP

	24V Expansion
	4
	NO
	24V_Science
	24V Expansion

	CO2 Activation Relay
	5
	NO
	24V_Science
	CO2 Subsystem

	Cooling Fan
	6
	NC
	24V_Science
	Cooling Fan

	Aft IT1000 CCD Camera
	7
	NO
	24V_Science
	Aft Camera

	SBE52 #1
	8
	NO
	12V_Pri
	Internal CTD

	SBE52 #2
	9
	NO
	12V_Pri
	External CTD

	Vector 
	10
	NO
	12V_Pri
	Nortek ADV

	SAMI
	11
	NO
	12V_Pri
	SAMI

	12V Expansion
	12
	NO
	12V_Sec
	12V Expansion

	Environmental Board
	13
	NC
	12V_Sec
	Environ Board

	Aft LED
	14
	NO
	12V_Sec
	Aft LED

	Forward LED
	15
	NO
	12V_Sec
	Forward LED


	DM6952 Relay Board #2
	Addr: 0x320

	Instrument
	Relay
	State
	Voltage
	GUI Name

	SBE18 #1
	0
	NO
	12V_PH
	Forward pH #1

	SBE18 #2
	1
	NO
	12V_PH
	Forward pH #2

	SBE18 #3
	2
	NO
	12V_PH
	Aft pH #1

	SBE18 #4
	3
	NO
	12V_PH
	Aft pH #2

	SBE18 #5
	4
	NO
	12V_PH
	External pH #1

	SBE18 #6
	5
	NO
	12V_PH
	External pH #2

	DB3 Spare #1
	6
	NO
	12V_PH
	n/c

	DB3 Spare #2
	7
	NO
	12V_PH
	n/c

	HTM2500 Temp/Hum Sensor
	8
	NO
	5V_HE104
	HTM2500

	Anywhere USB Server
	9
	NC
	5V_HE104
	USB Server

	Magnetic Switch #1
	10
	NO
	5V_HE104
	Forward Mag Switch

	Magnetic Switch #2
	11
	NO
	5V_HE104
	Aft Mag Switch

	Axis 241Q Video Server
	12
	NC
	12V_Pri
	Video Server

	DigiPort Serial Server
	13
	NC
	12V_Pri
	Serial Server

	DB4 Spare #4
	14
	NO
	12V_Pri
	n/c

	DB4 Spare #5
	15
	NO
	12V_Pri
	n/c


	 
	 
	Expected
	 
	 Measurement
	 

	Signal
	Type
	Range
	Sensor Location
	 Location
	 Channel

	Computer_Volt_24V
	Voltage
	24V
	DC-DC Converter Board
	 DMM-32 Analog
	 8-SE

	Computer_Curr_24V
	Current
	0-5A
	DC-DC Converter Board
	 DMM-32 Analog
	 24-SE

	Science_Volt_24V
	Voltage
	24V
	DC-DC Converter Board
	 DMM-32 Analog
	 9-SE

	Science_Curr_24V
	Current
	0-10A
	DC-DC Converter Board
	 DMM-32 Analog
	 25-SE

	Pri_Volt_12V
	Voltage
	12V
	DC-DC Converter Board
	 DMM-32 Analog
	 10-SE

	Pri_Curr_12V
	Current
	0-10A
	DC-DC Converter Board
	 DMM-32 Analog
	 26-SE

	Sec_Volt_12V
	Voltage
	12V
	DC-DC Converter Board
	 DMM-32 Analog
	 11-SE

	Sec_Curr_12V
	Current
	0-5A
	DC-DC Converter Board
	 DMM-32 Analog
	 27-SE

	PH_Volt_12V
	Voltage
	12V
	DC-DC Converter Board
	 DMM-32 Analog
	 12-SE

	PH_Curr_12V
	Current
	0-1A
	DC-DC Converter Board
	 DMM-32 Analog
	 28-SE

	Mot1_Volt_36V
	Voltage
	36V
	DC-DC Converter Board
	 DMM-32 Analog
	 13-SE

	Mot1_Curr_36V
	Current
	0-5A
	DC-DC Converter Board
	 DMM-32 Analog
	 29-SE

	Mot2_Volt_36V
	Voltage
	36V
	DC-DC Converter Board
	 DMM-32 Analog
	 14-SE

	Mot2_Curr_36V
	Current
	0-5A
	DC-DC Converter Board
	 DMM-32 Analog
	 30-SE

	HTM2500_Temp
	Temperature
	0-100C
	HTM2500 Module
	 SensoRay Bd. 
	 5

	HTM2500_Hum
	Humidity
	0-100%RH
	HTM2500 Module
	 SensoRay Bd.
	 4

	Therm_12V
	Temperature
	0-100C
	12V Vicor Housing
	 SensoRay Bd.
	 3

	Therm_24V
	Temperature
	0-100C
	24V Vicor Housing
	 SensoRay Bd.
	 2

	Therm_36V
	Temperature
	0-100C
	36V Vicor Housing
	 SensoRay Bd.
	 1

	Therm_HE104
	Temperature
	0-100C
	HE104 PS Housing
	 SensoRay Bd.
	 0

	Therm_HS
	Temperature
	0-100C
	DC-DC Heatsink
	SensoRay Bd.
	 6

	CPU_Temp
	Temperature
	0-100C
	Lippert CPU Board (int)
	 Lippert CPU Bd
	Software

	Hum_Sig_00
	Humidity
	0-100%RH
	Environmental Board
	DMM-32 Analog
	2-DI

	Hum_Sig_01
	Humidity
	0-100%RH
	Manifold Neck
	DMM-32 Analog
	3-DI

	Hum_Sig_02
	Humidity
	0-100%RH
	Housing – Forward
	DMM-32 Analog
	4-DI

	Hum_Sig_03
	Humidity
	0-100%RH
	Housing – Mid
	DMM-32 Analog
	5-DI

	Hum_Sig_04
	Humidity
	0-100%RH
	Housing – Aft
	DMM-32 Analog
	6-DI

	Pressure_Housing
	Pressure
	0-50PSIA
	Environmental Board
	SensoRay Bd.
	 7

	H2O_01
	Digital
	On/Off
	Housing – Forward
	DMM-32 Digital
	B7

	H2O_02
	Digital
	On/Off
	Housing – Aft
	DMM-32 Digital
	B6

	H2O_03
	Digital
	On/Off
	TBD
	DMM-32 Digital
	B5

	H2O_04
	Digital
	On/Off
	TBD
	DMM-32 Digital
	B4


Additional Signals to Add (Gen1 and/or Gen2)
The status of the three FOCE lights will be displayed outside of the tabs. This allows the user to know at all times whether the lights are on or off.  Each light’s status will be displayed with an LED; green indicates power is on.

OceanTools LED [Center] Status (On/Off)
Engineering LED #1 [Forward] Status (On/Off)
Engineering LED #2 [Aft] Status (On/Off)
At some time in the future, presumably for the Gen2 build, the video displays from all three cameras will be added. This will most likely be another tab dedicated to video.
Motor Velocity Notes
The old system was 4.0/1, this one is 4.5/1   Motor gearbox remains at 15/1.    So we’re going from 60/1 to 67.5/1 overall gear ratio. This will result in a slightly increased motor RPM for a given fan RPM. 
	Thruster
	Gears
	Motor

	RPM
	RPM
	RPM

	0
	0.0
	0.0

	5
	22.5
	337.5

	10
	45.0
	675.0

	15
	67.5
	1012.5

	20
	90.0
	1350.0

	25
	112.5
	1687.5

	30
	135.0
	2025.0

	35
	157.5
	2362.5

	40
	180.0
	2700.0

	45
	202.5
	3037.5

	50
	225.0
	3375.0

	55
	247.5
	3712.5

	60
	270.0
	4050.0






























































































































