	
	Must
	Should
	May
	Other
	Notes

	Engineering Design Requirements (Instruments)
	Things the system does from an engineering perspective
	

	ENVIRONMENTAL
	
	
	
	
	

	Operate in depth range  of 0-1000m
	
	
	
	
	

	Operate in depth range of 0-300m
	
	
	
	
	

	Operate in temp range of 0-25degC
	
	
	
	
	

	Operate in presence of water currents and surges (specs TBD)
	
	
	
	
	

	Has biolfouling protection/prevention
	
	
	
	
	

	Instruments are diver replaceable
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	GENERAL OPERATION
	
	
	
	
	

	Operate continuosly for 30 days
	
	
	
	
	

	Operate autonomously for 30 days
	
	
	
	
	

	Support sample and update rates up to 2Hz
	
	
	
	
	

	Support dynamically enable/disabled instrument drivers
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	POWER CONTROL (per instr)
	
	
	
	
	

	Enable power switching to instr
	
	
	
	
	

	Monitor Instrument voltage
	
	
	
	
	

	Monitor Instrument current
	
	
	
	
	

	Monitor for over voltage to instr
	
	
	
	
	

	Monitor for under voltage to instr
	
	
	
	
	

	Monitor for over current to instr
	
	
	
	
	

	Provide a resettable circuit breaker
	
	
	
	
	

	Monitor for ground faults
	
	
	
	
	

	Provide complete galvanic isolation
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	COMMUNICATION
	
	
	
	
	

	Support RS-232 communication upto 115200 bps
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	







	
	Must
	Should
	May
	Other
	Notes

	Engineering Design Requirements (System)
	Things the system does from an engineering perspective
	

	COMMUNICATION
	
	
	
	
	

	Support TCP/IP protocols
	
	
	
	
	

	Support 10BaseT ethernet
	
	
	
	
	

	Support 100BaseT ethernet
	
	
	
	
	

	Support 1000BaseT ethernet
	
	
	
	
	

	Support wired communication to shore
	
	
	
	
	

	Support wireless communication to shore
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	CORE SOFTWARE
	
	
	
	
	

	Use open source software
	
	
	
	
	

	Use low cost software
	
	
	
	
	

	Utilize C language
	
	
	
	
	

	Utilize Java language
	
	
	
	
	

	Utilize BASIC language
	
	
	
	
	

	Utilitze LabView language
	
	
	
	
	

	Utilitze MatLab language
	
	
	
	
	

	Utilize a visual prog language
	
	
	
	
	

	Support scripting languages
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	CONTROL SYSTEM
	
	
	
	
	

	Provide a configurable control system
	
	
	
	
	

	Provide an in-situ configurable control system
	
	
	
	
	

	Provide a modular control system
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	GENERAL OPERATION
	
	
	
	
	

	Support hardware power management (sleep modes, etc...)
	
	
	
	
	

	Support some form of IPC (inter-process communication)
	
	
	
	
	

	Work with COTS processors
	
	
	
	
	

	Provide onboard data storage
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





	
	Must
	Should
	May
	Other
	Notes

	Engineering Design Requirements (Power Dist)
	Things the system does from an engineering perspective
	

	INPUT VOLTAGE SECTION
	
	
	
	
	

	Accept input DC volt up to 400Vdc
	
	
	
	
	

	Accept input DC volt up to 50Vdc
	
	
	
	
	

	Accept input DC current to x amps
	
	
	
	
	

	Provide galvanic isolation to source
	
	
	
	
	

	Provide inrush limiting
	
	
	
	
	

	Be fused / cicuit breaker
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	LOW VOLTS DC CONVERSION
	
	
	
	
	

	Provide multiple low volts upto 50V
	
	
	
	
	

	Provide voltage monitoring
	
	
	
	
	

	Provide current monitoring
	
	
	
	
	

	Monitor for over voltage to instr
	
	
	
	
	

	Monitor for under voltage to instr
	
	
	
	
	

	Monitor for over current to instr
	
	
	
	
	

	Provide a resettable circuit breaker
	
	
	
	
	

	Monitor for ground faults
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





	
	Must
	Should
	May
	Other
	Notes

	Engineering Design Requirements (Environmental)
	Things the system does from an engineering perspective
	

	INTERNAL ELEC HOUSING
	
	
	
	
	

	Provide ambient temp monitoring
	
	
	
	
	

	Provide ambient humidity monitoring
	
	
	
	
	

	Provide ambient pressure monitoring
	
	
	
	
	

	Provide water presence detection
	
	
	
	
	

	Provide temp monitoring of various subsystems (specs TBD)
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	






	
	Must
	Should
	May
	Other
	Notes

	Engineering Design Requirements (Instrument Listing)
	Things the system does from an engineering perspective
	

	FOCE  INSTRUMENTATION
	
	
	
	
	

	Experimental pH probe
	
	
	
	
	

	Reference pH probe
	
	
	
	
	

	Experimental CTD
	
	
	
	
	

	Reference CTD
	
	
	
	
	

	Experimental O2 sensor
	
	
	
	
	

	Reference O2 sensor
	
	
	
	
	

	Experimental H2O velocimeter
	
	
	
	
	

	Reference H2O velocimeter
	
	
	
	
	

	Experimental camera / light
	
	
	
	
	

	Water thrusters (fans+motor)
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	ESW INSTRUMENTATION
	
	
	
	
	

	pH probe
	
	
	
	
	

	Pump
	
	
	
	
	

	Valve
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


















	
	Type
	Must
	Should
	May
	Other
	Notes

	Other Requirements
	
	

	Core instrument suite consists of 
pH (1 int 1ext)
CTD (1 int 1 ext)
	
	
	
	
	
	Number?
Redundancy/Reliability?
Science requirements

	Supplemental instrument suite
Velocimeter/ADCP
O2
Camera
Lights
CO2 delivery pH
	
	
	
	
	
	

	Core actuator set
CO2 delivery system
(e.g. pumps, valves)
Thrusters
	
	
	
	
	
	Different way of implementing e.g. w/o valves
Is there a possible to have a thrusterless FOCE?

	Supplemental actuators

	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	Is FOCE set/forget autonomous




