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1) Development of Phases

a. Phase 1

i. This phase is to be a quick to implement solution which focuses on easy to obtain off the shelf components

ii. This phase has Descoped requirements

b. Phase 2 is a complete valve system which meets the requirements defined in this document

2) Function

a. Provide a means to open instrument intake and exhaust ports to the external environment or external sampler.

b. Provide failsafe means to protect the instrument from flooding due to intake over-pressure, power failure or, system failure, .

3) Operation of valve system
a. Phase 1
i. No energy requirements
ii. Open duration
1. May be cycled or left open during sampling
2. Sampling time is up to 30 minutes
iii. No time open or close requirements
iv. Reason to fail closed
1. Over Pressure
a. External pressure in excess of 75PSI with respect to can pressure will cause valve to close

b. This is a fast actuation of less than one second

c. This is a “while deployed” reversible action

2. Power Loss

a. When system looses power into the can the valve shall close

b. This is a slow actuation of no more than one minute

c. This is a “while deployed” reversible operation

3. No Activity loss requirement

4. No internal Leak Requirement

v. No “Reason not to open”

b. Fluid path

i. Path 

1. Particle Size

Controlled by prescreen filter on intake
c. Physical

i. Size

1. The valve has 2 inches from inside the bulkhead to sleepy frame

2. The valve has X inches from intake port to the side of the can

This dimension is limited first by the deep housing (16 inch inside diameter)

ii. Fittings

1. Minimum between Bulkhead seal and valve

a. rated to vessel pressure

b. testable

c. Able to be inspected

2. ¼”x28 flat bottom port to and from instrument

iii. Temperature range
0 to 50 degrees Celcius

iv. Pressure

1. Rated to vessel pressure
2. Deep housing eventually 3000m rating

v. Shallow 50m rating
d. Control of Valve

i. Command source

1. Power Source on/off

ii. Power Source

1. Voltage range

a. Range 

10-16 Volts

b. Transient withstand 

20 Volts for less than 1 milliseconds

2. Current range

a. Peak current

1.8 Amperes for less than 1 millisecond

b. Continuous Current

1 Ampere

iii. Positive indication of valve state

1. Open

2. Close

3. In-between
This may be an inferred state from not-open and not-closed
4. Failure conditions

a. Over pressure

e. Materials

i. Inert to Chemistry and environment

1. seawater, 
2. 0.2% Bleach solution and,
3.  flush fluid (0.5% Tween basically soap).
ii. Non-corroding in Sea water

iii. Electrical isolation of all metals

This is to prevent any electrochemical reaction from occurring

f. Reliability

i. System will be exposed to and pass raw unfiltered seawater

ii. Deployment durations of one day

iii. Operations before leakage

iv. Grit tolerance

v. Water tolerance

g. Phase 2
i. Energy required to open 

50 Joules

ii. Energy required to close

50 Joules

iii. System shall draw less than 40mW continuous
iv. Open duration

1. To save power and wear the valve shall be left open during Sampling.
2. 15 seconds to 30 minutes

v. Volume of water passed before closing due to failure
Less than 1 Liter
vi. Time to open

3 seconds

vii. Time to close (non-failure)

3 seconds

viii. Reasons to fail closed
1. Over pressure
a. External pressure in excess of 75PSI with respect to can pressure will cause valve to close

b. This is a fast actuation of less than one second

c. This is a “while deployed” non-reversible action

2. Internal Leak

a. When the internal water detect senses water in the bottom of the can the valve shall close

b. This is s slow actuation of no more than one minute

c. This is a “while deployed” non-reversible action

3. Power loss
a. When system looses power into the can the valve shall close

b. This is a slow actuation of no more than one minute

c. This is a “while deployed” reversible operation
4. Activity loss

a. When system stops sending an alive message the valve shall close

b. This is a slow actuation of no more than one minute

c. This is a “while deployed” reversible operation

d. Message is sent using control schemes defined in 5) control of valve
ix. Reasons not to Open

1. Backup power source not ready

2. Undetermined state of Valve

3. Excessive external pressure
4. Internal leak
h. Fluid path

i. Minimum diameter

1/16 of an inch

ii. Path 

1. Smooth transitions

2. Minimal turns

3. Smooth turns

4. No hidden volumes

5. Particle Size

Controlled by prescreen filter on intake

iii. Dead Volume
Goal is to minimize volume of hidden areas
iv. Flushable

All volumes inside valve must be able to be flushed and cleaned from the internal instrument port

i. Physical 

i. Size

1. The valve has 2 inches from inside the bulkhead to sleepy frame

2. The valve has X inches from intake port to the side of the can

This dimension is limited first by the deep housing (16 inch inside diameter)

ii. Fittings

1. Minimum between Bulkhead seal and valve

a. rated to vessel pressure

b. testable

c. Able to be inspected

2. ¼”x28 flat bottom port to and from instrument

iii. Temperature range
0 to 50 degrees Celcius

iv. Pressure

1. Rated to vessel pressure
2. Deep housing eventually 3000m rating

3. Shallow 50m rating 

j. Control of Valve

i. Command source

1. I2C

2. Power Source on/off

3. Logic level signal

ii. Power Source

1. Voltage range

a. Range 

10-16 Volts

b. Transient withstand 

20 Volts for less than 1 milliseconds

2. Current range

a. Peak current

1.8 Amperes for less than 1 millisecond

b. Continuous Current

1 Ampere

iii. Positive indication of valve state

1. Open

2. Close

3. In-between
This may be an inferred state from not-open and not-closed
4. Back-up energy source state

5. Failure conditions

a. Over pressure

b. Watchdog time out

c. Backup-power source

d. unknown state

e. excessive external pressure

k. Materials

i. Inert to Chemistry and environment
1. seawater, 
2. 0.2% Bleach solution and,
3.  flush fluid (0.5% Tween basically soap).
ii. Non-corroding in Sea water

iii. Electrical isolation of all metals

This is to prevent any electrochemical reaction from occurring

l. Reliability

i. System will be exposed to and pass raw unfiltered seawater

ii. Deployment durations of one year

iii. Operations before leakage

iv. Grit tolerance

v. Water tolerance

