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FUNCTIONAL REQUIRMENTS

for the

4000m Deep Water Sampling Module

1. SYSTEM DESCRIPTION
1.1. The 4k Deep water sampler module (4kD) is the shell module for the ESP core unit for it to be used at depths from surface down to 4000m.
2. FUNCTIONAL REQUIREMENTS
2.1. System 

2.1.1. The 4kD shall provide Ethernet communications, test communications and power for the ESP core instrument

2.1.2. Power

2.1.2.1. The 4k DWSM shall provide the core ESP instrument with 12 VDC. (10-18 VDC range.)

2.1.2.2. The 4kD shall have a single power conversion module to provide 12VDC power. The intent is that this power conversion module may be replaced or modified for the system to be operational from a number of various platforms.
2.1.3. Communications

2.1.3.1. The ESP core operates the 4kD module.

2.1.3.2. The 4kD shall provide Ethernet to the ESP core.

2.1.3.3. The 4kD shall provide communication paths to the external modules. (ISUS, CTD, etc.)

2.1.4. Core Environment

2.1.4.1. The 4kD shall maintain the core in a dry, nitrogen filled environment, of not greater than 18 psia and not less than 15 psia.

2.1.4.2. The 4kD shall maintain a core mean temperature between 35-10 C, critical of 6C, during both maximum core operation and sleep periods.
2.1.5. Sample handling

2.1.5.1. The 4kD needs to be operable by the core and not compromise any of the core requirements. (Pressure, temperatures, etc.)
2.1.5.2. The 4kD shall supply a specified (sample-able) volume to the ESP core
2.1.5.3. The 4kD shall collect the sample-able volume in a single action, with a variable draw time. 
2.1.5.4. The sampler shall have the capability of stirring the sample volume to maintain suspension of light solids.

2.1.5.5. The 4kD shall be able to decompress a sample taken at depth to within the core capability.
2.1.5.6. The 4kD shall prevent contamination of subsequent samples due to sediment, and un-flushable dead volumes. The sample container and all wetted parts shall be flushable by the ESP core or flushable by the 4kD to the ocean after sample processing.
2.1.5.7. The 4kD shall prevent growth contamination by an optional sterilization process, “kill,” of the wetted sample volumes.  
2.1.5.8. The 4kD sample container and all wetted components shall be capable of holding the sterilization solution, “pickled,” for all of its non-operational deployed time.
2.1.5.9. The 4kD shall provide the source storage of the flush/kill solution for the cleaning and sterilizing the 4kD, for the maximum number of cycles between servicing.
2.1.5.10. The 4kD shall measure the temperature of the held sample, to insure that a hot sample is not passed to the core.
2.2. Integration and Test:

2.2.1. The complete 4k D-ESP system shall be integrated system tested to the maximum operating depth and minimum operating temperature on shore, at Moss Landing, and within applicable safety codes.
SUMAMRY TABLE:
	Ref.
	Name
	Target Value
	Critical Reqmt

	
	Total sample-able volume
	4L
	2L

	
	Min sample volume
	10mL
	

	
	Max mnumber of pucks
	
	132

	
	
	
	

	
	Sample accuracy
	
	

	
	Adjustable sampling time
	
	

	
	
	
	

	
	Min operating depth
	0m
	0m

	
	Max operating depth
	4000m
	3000m

	
	
	
	

	
	Max sampling events per deployment
	60?
	40

	
	Max ambient water temp
	35C
	35C

	
	Min. ambient water temperature
	0C
	2C

	
	Max allowable core temperature
	35C
	35C

	
	Min allowable core temperature
	10C
	6C

	
	Max particulate size
	1mm
	0.5mm

	
	Max deployment time (not power supply)
	1yr
	6mo

	
	
	
	

	
	
	
	

	
	Max sample temperature (at collection)
	200 C
	120 C

	
	Max sample temp delivered to the core.
	100C
	100C

	
	
	
	

	Power Source
	Voltage
	Current (limit)

	Ventana
	120 VAC
	12 Amps

	Tiburon
	
	

	Jason
	
	

	MARS
	
	

	NEPTUNE
	
	

	
	
	


