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1. Purpose
This document will describe the process for installing the MARS science node (SN) in the trawl resistant frame (TRF) at the end of the submarine cable previously installed at the MARS site on Smooth Ridge in Monterey Bay.
2. Referenced Documents

2.1. Ventana/Point Lobos MARS Node installation procedure (attached in Appendix A)

3. Required Test Equipment

	TEST EQUIPMENT
	SERIAL NUMBER
	LAST CAL DATE
	NEXT CAL DATE

	MARS port test tool 
	
	
	

	Sensors/SIIM CTD
	
	
	

	Megger
	
	
	

	OTDR
	
	
	

	HP 6 digit bench multimeter
	
	
	

	
	
	
	


4. Required Test Software

4.1. SIAM/SSDS
5. MARS TRF Location

6. Communication plan

Call in on the MBARI conference call number after 0800
Dial-In Number:      1 (866) 872-0569  (toll free)

Alternate Dial-In:    1 (630) 827-6765  (toll; participants pay for

their long distance)

Passcode:             9079121

MARS Shore Station: 6332775
MARS Lab (Bldg D): 7751614

Gene’s cell phone: 831 4199188
Bob H. cell
8409859
7. Safety Considerations
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Two people must be present in the shore station at all times!


8. Pre-deployment checks

	NOTE: Blue cells in procedure below are actual values and notes logged during deployment process


8.1. Preliminary sea cable verification

8.1.1. Lock out, tag out (LOTO) power to Voltronics

8.1.2. IR test

On the day prior to the SN installation, perform a 5 minute, 5000 volt sea cable IR (megger) test with the Voltronics disconnected.

Day before deployment
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	Pass/Fail Criteria:
	IR > 1 Gohm

	
	Measured Value:
	16 Gohm – 1 min      90 Gohm – 5 min

	
	PASS
	Performed by: Ed Mellinger


8.1.3. Ground the sea cable.

	
	
	Initials

	
	Use the ground stick to short the sea cable to ground
	

	
	Securely attach the ground clamp to the sea cable
	

	
	Reconnect the Voltronics
	


8.1.4. OTDR test

On the day prior to the SN installation, OTDR each fiber in the sea cable from the patch panel in the MARS lab.  

	Pass/Fail Criteria:
	Fiber attenuation <0.21 dB/km

	
	No discontinuities >.1 dB except at loop back conn.

	
	Loopback connector loss <1.5 dB

	Pass  
	By: Gene M.


8.1.5. Store the OTDR trace for each fiber and transfer to the ProjectLibrary directory.

	Performed by:
	Gene M.


8.2. Ensure the Science node is oriented with power and comms connectors correctly relative to CTA connectors as shown.
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9. Deployment procedure 


These steps must be followed sequentially.
Do not skip steps without approval of ROV pilot and MARS system engineer.
	NOTE: Blue cells in procedure below are actual values and notes logged during deployment process


9.1. Final sea cable verification

9.1.1. IR Test

On the day of the SN installation but at least two hours prior to the planned ROV splash time, perform a 5 minute, 5000 volt sea cable IR (megger) test with the Voltronics disconnected.

	
	Pass/Fail Criteria:
	IR > 1 Gohm

	
	Measured Value:
	1 min = 11.5 Gohm
5 min = 36 Gohm & 7.7 uF

	
	PASS
	Performed by: Ed M (recorded by GM)


NOTE: Ed applied 500 Volts to sea cable to check Voltronics meters, etc.

Voltronics Actual Volts = 500


Rich’s GUI reads = -392 to -768 with most values about -490

Voltronics Acutal Amps = 0

Rich’s GUI reads = 0 to 13 with most values about  0

The GUI reads 0 with the Voltronics output off even thought there are astill volts on the cable.

9.1.2. Ground the sea cable.

	
	
	Initials

	
	Wait for the cable voltage to reach <150V
	

	
	Use the ground stick to short the sea cable to ground
	Ed (gm)

	
	Securely attach the ground clamp to the sea cable.
	Ed (gm)

	
	Reconnect the Voltronics
	Ed (gm)


9.1.3. OTDR test

On the day of the SN installation but at least two hours prior to the planned ROV splash time, OTDR each fiber in the sea cable from the patch panel in the MARS lab.  

	Pass/Fail Criteria:
	Fiber attenuation <0.21 dB/km

	
	No discontinuities >.1 dB except at loop back conn.

	
	Loopback connector loss <1.5 dB

	Pass   
	By: Gene M. Feb26, 2008


9.1.4. Store the OTDR trace for each fiber and transfer to the ProjectLibrary directory.

	Performed by:
	Gene M.


9.2. Install science node

9.2.1. Install the SN in the TRF per the DMO procedure.  

9.2.2. With the ROV sitting on the SN, measure the following data.  Confirm “polarity” as shown in table.
	SN  Orientation Values

	Lat.
	36.712422
	Lon.
	-122.186062

	Heading
	358.2
	“bow” is opposite CTA face

	Roll 
	-0.8
	+ is right side up

	Pitch
	1.6
	+ is bow up

	NOTE: 
1) these measurements taken with ROV looking at CTA (changed by GM2/27/08) side and standard ROV +/- values

2) All 4 lead weights in place


9.2.3. Photos
NOTE: THIS STEP CAN BE PERFORMED WHEN CONVENIENT

	
	File Name

	Top face of SN relative to top edge of TRF
	

	TRF bottom of West doors relative to mud line
	

	TRF bottom of East doors relative to mud line
	

	CTA relative to mud line
	

	SN relative to CTA end face and hose assemblies
	


9.3. Install comms connector

	
	Initials

	9.3.1. ROV in position, doors open




	GM

	9.3.2. [image: image4.png]


 ROV chief pilot confirms shore station ground clamp on sea cable

NOTE: The ground clamp is not on, we have the HP multi meter monitoring resistance. 
	GM

	9.3.3. Disconnect FO connector from loop back connector.  Leave loop back connector in parking panel bracket.
	GM

	9.3.4. Install comms connector
	GM

	9.3.5. Leave loop back connector in place
	GM


9.4. Install power connector

	
	Initials

	9.4.1. Using HP system multimeter, monitor resistance between cable conductor and sea water ground

Measured Values

Before connection: 500 Mohms to 3 Gohms

After connection: 5 Mohms after 2 minute charge time
	GM

	9.4.2. ROV chief pilot confirms ready to install power connector
	GM

	9.4.3. Install power connector
	


9.5. Apply power

	
	Initials
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 ROV chief pilot verifies ROV is not in contact with node
	GM

	9.5.2. Ensure MARS lab is ready to monitor NPC boot up and router connect process (reboot lab clients and servers if necessary)
	GM

	9.5.3. Confirm Voltronics V & I controls at 0 
	GM

	9.5.4. Remove shore station ground clamp
	GM

	9.5.5. Remove Voltronics LOTO
	GM

	9.5.6. Switch on Voltronics and power up per procedure

	GM

	NOTE: 1)Start ramp to 7.25 kV 1227 (Gene’s wrist watch)

2) 7.27 kV at 1229:30

3) NPC boot at 1230:35

4) Voltronics current up to 130 mA

5) Connection to only 1 node router
	GM


9.6. Monitor system startup

	
	Initials

	9.6.1. Ensure NPC boots as usual
	GM

	9.6.2. Start node power on sequence
	GM

	9.6.3. Capture actual current draws for internal loads reported during node power on sequence.  Note values greater than 10% above or below nominal.  Store in ??/InstallationData directory.
	GM

	9.6.4. Ensure node and shore 3750s connect

Only 1 router connected initially
	GM

	9.6.5. Start PMACS client
	GM

	9.6.6. Capture and compare internal load GUI window, and engineering sensor GUI to nominal values.  Note any differences greater than 10% from nominal.
	GM

	NOTE:

1) at about 1249 the Voltronics current maxed at 1.11 Amps and the voltage dropped to 0.09

2) Ramped Voltronics to zero

3) Starting Voltronics up again with current limit at 50%, still current limiting at 80V and 0.55A

4) Disable output and turn off Voltronics

5) Ground sea cable

6) Disconnected Voltronics from sea cable, ramps up to 1 kV OK.

7) Connect back to sea cable, disconnect bleeder resistor, voltmeter and scope.

8) Ramp Voltronics up, same results breakdown at 0.09 kV and 0.55 A

9) Disable output and power down Voltronics

10) The times logged so far are from Gene’s wrist watch which lags the time on the ROV video by ~20 seconds 

11) Switching to ROV video time

12) 1303 sea cable is grounded

13)  Disconnect power connector from the Science Node, unground sea cable and try Voltronics again

14)  Voltronics ramps up 1.0 kV at 0A (no breakdown noted but we no connection between science node power connector is disconnected.
15)  Disable output and power down Voltronics

16)  Wait for cable to discharge below 100V, then ground cable

17)  Noted some discoloration of upper left pin on node power connector

18)  Noted significant damage on one pin of CTA connector, hard to figure out which one right now, further viewing will allow pin number to be determined.

19)  Reinsert power connector in node

20)  Unground sea cable

21)  Starting Voltronics power up

22)  Voltronics at 500 V and 0 mA.  Proceeding with power up.

23)  Breakdown between 2 and 3 kV

24)  Disable output and power down Voltronics

25)  Ground sea cable

26)  Removed power connector and put on parking plug

27)  Removed comms connector and put on parking plug (not on loop back)

28)  Vehicle losing hydraulic fluid, returning to surface

29)  Doors open, CTD still on TRF

30)  Unground sea cable 
31)  Starting IR test on sea cable/CTA connector using Voltronics

32)  Current limit set at .1 amps
33)  100 V OK, break down occurred between 500 and 1000 V
34)  Ground sea cable


	GM

	VIDEO LOG

Note: Files play well with Quicktime

1) File name:  FO Insert Pt1.mov

This clip shows the first part of connecting the fiber optic (FO) connector.  The vehicle was pulled off station before the connection was completed

2) File name: FO Insert Pt2 + PC Insert.mov

This clip shows the completion of the FO connection and the first connection of the power connector (PC)

3) File name: 1st Pull PC.mov
This clip shows the first removal of the PC.  Note the significant release of oil bubbles at about 54 seconds in.  A  few oil bubbles can also be observed at 37 and 47 seconds in.

4) File name: Inspect CTA PC.mov
This is a long clip that gives a decent view of both halves of the PC
5) File name: Reinsert PC.mov
This clip shows the 2nd insertion of the PC

6) File name; 2nd PC Pull

This clip shows the final removal of the PC and FO connector.


	GM


9.7. Science port verification

	
	Initials

	9.7.1. Set all science port (SP) 48 V channels current limits to X Amps
	

	9.7.2. Set all SP 375 V channels current limits to X Amps
	

	9.7.3. Connect port test tool (PTT) to SP 4
	

	9.7.4. Power on SP1 48 V channel, record PMACS current and PTT current

PMAC Current:                                          
	

	9.7.5. Power on SP1 375 V channel, record PMACS current and PTT current

PMAC Current:                                          
	

	9.7.6. Power down SP1 48 and 375 V channels
	

	9.7.7. Install SIIM/CTD and connect to science port 1
	

	9.7.8. Set SP1 375 V current limit to x.x amps
	

	9.7.9. Confirm SIAM/SSDS software is functioning correctly
	

	Repeat steps 9.7.3 through 9.7.6 for SP 2 through 4
9.7.10. SP2 PMACS Current:                    
9.7.11. SP3 PMACS Current:                    
9.7.12. SP4 PMACS Current:                                       
	

	9.7.13. Install SIIM/CTD in port 4 after completing PTT test
	

	Repeat steps 9.7.3 through 9.7.6 for SP 5 through 8

9.7.14. SP5 PMACS Current:                    

9.7.15. SP6 PMACS Current:                    

9.7.16. SP7 PMACS Current:       

9.7.17. SP8 PMACS Current:                                       
	


10. Recovery sequence
	
	Initials

	10.1.1. Power down all SP 48 and 375 V Channels

	

	10.1.2. Remove SIIM/CTD
	

	10.1.3. Remove PTT from SP if necessary
	

	10.1.4. Power down Voltronics and switch off per procedure
	

	10.1.5. LOTO Voltronics
	

	10.1.6. Wait for cable voltage to reach <200V.  Use ground stick to short the sea cable to ground
	

	10.1.7. Securely attach the ground clamp to the sea cable
	

	10.1.8. [image: image6.png]


 ROV chief pilot confirms shore station ground clamp on sea cable
	

	10.1.9. Remove power connector.  Store CTA side in parking position
	

	10.1.10. Remove comms connector
	

	10.1.11. Install loop back connector
	

	10.1.12. Store CTA side in parking position
	


11.  Screen captures

11.1. First internal load and engineers sensor page after node power up
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