ESP 2G ENGINEERING TASKS

January 6, 2005

1. Collection Clamp & Heater: 
1.1. pressure test – with new dovetail O-ring at top of puck – OK.
1.2. thermal stability – OK.
2. Top Plate - prototype:
2.1. Collection stage - OK.
2.2. puck manipulation and storage – OK.
3. Temperature sensor:
3.1. sensor mounting and performance – OK.
3.2. jig for shaping sensor potting - 

4. Rotary Valve – prototype:
4.1. Valve actuation - OK.
4.2. flexible mounting under heater to accommodate clamp movement – OK.
5. Collection Syringe: – OK.
6. Internal sampler: solenoid valve leaks – flipped to reverse flow position
6.1. pump control valve manifold and mounting – OK.
6.2. solenoid valve mounting – OK.
6.3. pump performance – OK.
7. Pressure sensor:
7.1. mounted in collection clamp - OK.
7.2. mounted in Tee fitting downstream of clamp – OK.
8. Collection Manifold (Burkert):

8.1. mounting to Top plate with bracket - OK.
8.2. performance – OK.
9. Prototype camera mount & light seal: two identical units. - OK.
10. Puck, Frits, & Spacers– final prototypes:

10.1. ALL PUCKS function in clamp – OK.
10.2. WCR with sintered Titanium – OK.
10.3. SH1 with 15 mil photofabricated Titanium frit – OK.
10.4. SH1 High Volume with sintered Titanium – OK.
10.5. SH2 (standard polysulfone frit, Carbon filled PEEK – OK.
10.6. ToxArray with modified polysulfone frit, Carbon filled PEEK – OK.
10.7. Flush Puck – OK.
11. Electronics for Collection Stage
11.1. Dwarf (prototype): – OK.
11.2. Rotary valve board: to actuate four rotary valves – OK.
11.3. Sensor board: signal conditioning & A/D for pressure/temperature sensors. - OK.
11.4. Heater electronics: - OK.
12. Software:
12.1. Generic Ruby command simulated – OK.
12.2. Connecting Ruby command to new firmware servo commands in real time – OK.
12.3. Full set of Ruby commands for collection stage – OK.
12.3.1. Rotary Valve – OK.
12.3.2. Syringe - OK.
12.3.3. Burkert Valves – OK
12.3.4. Heater – needs tuning of the control loop OK.
12.3.5. Internal Sampler (valve) - OK
13. Integration of Software, Electronics, and Mechanical components: COLLECTION – OK.
14. Collection: component calibration and fluid routing:
14.1. Reagent storage -

14.2. Large Bore tubing for inlet to top of puck (Tefzel) - OK.
14.3. Burkert manifold – OK.
14.4. Collection Syringe & Rotary Valves - OK.
14.5. Internal sample pump (add polymer stop for crash) – OK.
15. ENGINEERING TEST OF COLLECTION STAGE

15.1. Clamp - OK.
15.2. Syringe – OK.
15.3. Rotary valve – OK.
15.4. fluidics – OK.
15.5. Temperature sensor – need to verify potting robustness.
15.6. Heater – OK.
15.7. close heater servo loop - OK.
15.8. Ruby commands functionally verified – OK.
15.9. Internal sampler – OK.
SCIENCE TEST OF COLLECTION STAGE
· develop protocols
· sample seawater – OK.
· make lysate in standard (SH1) puck – OK.
· make lysate in high volume puck (SH1-HV)
· sample archival (WCR, ToxR)
· Verify puck performance in ESP
· operate under pressure
16. Aluminum (Magnaplate HCR coated) Pucks for deployment:

16.1. SH2 - OK.
16.2. ToxArray - OK.
17. Processing stage:

17.1. Clamp – 

17.2. Heater –

17.3. Small volume reagent delivery -

17.4. Syringe – 

17.5. Small rotary valve

17.6. Burkert manifold – 

17.7. Fluid routing – 
18. Top Plate (2nd prototype - to deploy):

18.1. Collection stage moved to new top plate -
18.2. Processing stage -
18.3. mounting to lab stand -
19. Software:

19.1. axis-specific Ruby commands –
20. Electronics for Processing stage:

20.1. Dwarf Core (final revision):

21. Integration of Software, Electronics, and Mechanical components: PROCESSING -
22. ENGINEERING TEST OF PROCESSING STAGE
-----------------------------------------------  FEBRUARY 1  ----------------------------------------------
SCIENCE TEST OF PROCESSING STAGE

23. Electronics:

23.1. Sleepy with Mama -
23.2. Dwarfs for deployment: (duplicates of final) -

24. Electronics mounting & Internal structure:
24.1. main struts -

24.2. sleepy mounting structure –
24.3. dwarf mounting –
24.4. heater control mounting –
24.5. inlet/outlet & Solenoid valve mounting to External ESP upper plate:
25. Cabling:

26. Camera with mount & light seal: including rubber boot for top of camera
27. Elevator: OK.
28. Carousel: to hold 138 pucks: OK.
28.1. puck movement in carousel – OK.
28.2. mounting to bearing/Timing Belt pulley and precision/repeatability – OK.
29. Manipulator:
30. Flush Puck storage:

31. Hall effect sensor boards: OK.
32. Limit switch board(s): OK.
33. Software

33.1. Ruby script library to control ESP (excluding camera)

34. Integration of Software, Electronics, and Mechanical components: PUCK STORAGE & MANIPULATION
35. ENGINEERING TEST OF PUCK STORAGE & MANIPULATION
35.1. Carousel – OK.
35.2. Elevator – OK.
35.3. Camera – OK.
35.4. Manipulator –
35.5. Flush Puck storage –
35.6. verify non-interference of all mechanical systems -
35.7. Ruby script library functionally verified – 
-----------------------------------------------  MARCH 7  ----------------------------------------------
SCIENCE TEST OF CORE ESP SYSTEM

36. Electronics

36.1. Sleepy with Mama -
36.2. Dwarfs for deployment: (duplicates of final -
36.3. Cabling

37. Fluid Storage:

37.1. reagent bags –

37.2. precious reagents -

37.3. waste -

38. Pucks & Frits - full set for deployment

38.1. SH1 (sample set of 2 out of full order of 70) -
38.2. SH1 High volume –
38.3. WCR -
38.4. new puck wrench (incorporating SH2 micrometer fixture) -

39. Waste reservoir:
40. ESP Software: (GUI, to-be-defined)
40.1. interface to CTD -

41. Full Instrument Integration:

-----------------------------------------------  APRIL 15  ----------------------------------------------
SCIENCE TEST OF COMPLETE ESP

42. Freewave radio modem: OK.
43. CTD:

43.1. interface hardware
44. Battery:

45. External ESP Components

45.1. enclosure, including battery mounting – preliminary design in progress
45.2. connectors (specified, need to be ordered)
45.3. mooring
45.4. surface expression
45.5. cabling
45.5.1. Umbilical
45.5.2. CTD
45.5.3. ISUS as and if needed
45.6. Support equipment and supplies for deployment
45.6.1. cart/stand
-----------------------------------------------  MAY 1  ----------------------------------------------
46. Mooring Integration
-----------------------------------------------  MAY 15  ----------------------------------------------
DEPLOY!

