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1. Scope

This document will describe the test that will be performed to verify the performance of the fully built up, ready to deploy MARS science node both in the lab and in the MBARI test tank before installation.

2. Referenced Documents

3. Required Test Equipment

	TEST EQUIPMENT
	SERIAL NUMBER
	LAST CAL DATE
	NEXT CAL DATE

	MARS port test tool 
	
	
	

	Dyno, controller and Tiburon thruster motor 
	
	
	

	Parker 1005E driveblok
	
	
	

	BER testers
	
	
	

	CTD w/SIIM
	
	
	

	GPS w/1PPS clock output
	
	
	


4. Required Test Software

None

5. Test setup

A block diagram of the test setup is shown below.
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6. Subsystem verification tests

6.1. Repeat LV ground fault monitoring tests.

7. Test Procedure

7.1. Lower the correctly trimmed and ballasted science node until it is fully submerged in the test tank.  Lock out the hoist power.  Setup the test as shown in the block diagram.

7.2. Unloaded baseline test

With the system up and running, capture a screen shot of the PMACS GUI internal load display, engineering sensor display and external load display and attach to this report

7.3. Individual Port load test

Connect the port test tool (PTT) to port 1.  Switch on the 48VDC load.  Capture the external load display page and attach to this report.  Switch on the 375VDC load.  Capture the external load display page and attach to this report.

7.4. Loaded port BER test

Connect the PTT to science port 1.   Reset all network error counters on both shore and node routers.  With only the port test tool on, perform a XX minute BERT at 60% of full bandwidth.  Log BERT setup.   Log any network errors (attach screen shots as necessary) and channel utilization statistics.  Energize the 48VDC resistor load band and run the dyno up to X.X kW.  Repeat the BERT and log any network errors (attach screen shots as necessary) and channel utilization statistics.  Capture the external load display page and attach to this report.  Repeat step 6.2 for science ports 2-8
7.5. 1 PPS Signal Test

Connect oscilloscope channel 1 to a shore based GPS 1 PPS signal.  Connect channel 2 to the port 1 PPS.  Adjust the 1 PPS time delay to synchronize falling edge of the two signals.  Record the value and the residual time difference between the two signals (a positive value indicates the port 1 PPS signal lags the GPS reference).

7.6. SIIM functionality test

Connect the SIIM/CTD to science port 7.  Verify a setup file can be downloaded to the SIIM/CTD, a measurement taken and the data uploaded.  With the setup in 6.3 connected to science port 8, energize the 48VDC resistor load bank and the dyno as in step 6.2.  Repeat SIIM/CTD download, measurement, upload.  Log any network errors.
Section 7.6 was performed by Bob Herlien.
7.7. Data Sheets

7.7.1. Unloaded baseline test

Attach internal loads, engineering sensors, external load screen shots here

7.7.2.  Individual port load test
Attach external load screen shot for ports 1-8 here

7.7.3. Loaded port BER test and SIIM functionality
	MARS END TO END TEST DATA SHEET

	Date:
	Test Engr:

	
	48VDC current (Amps)
	375VDC current (Amps)
	Dyno

Load (kW)
	Overcurrent

Trip P/F
	No load BER


	Loaded BER 
	1 PPS Test

	
	
	
	
	
	Pass/Fail <2 Packet Errors
	Pass Fail <4 Packet Errors
	DCS Delay Value
	Residual Delay

	Port 1
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 2
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 3
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 4
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 5
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 6
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 7
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	Port 8
	
	
	
	
	
	
	
	

	Network errors
	
	
	
	
	
	
	
	

	
	
	
	
	
	No load 
	Loaded 

	SIIM/CTD
	Download functionality
	
	

	
	Upload functionality
	
	

	Comments:


February 18, 2008 – Start of Tank Test GUI
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Port 1 48 volts switched on
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45.4 volts measured on port 1
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Port 1 375 volts on
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Measured 374.2 volts on port 1
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Motor turn on 6 minutes and 45 seconds
There had been 6 lost frames on shore side, no errors subsea

Port 1 – 
End of motor test port 1
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31 lost frames at end of test
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East-West testing
Purpose of test is to test each individual path from shore to subsea

Each segment run for 10 minutes

First path tested Fiber B04/CAT5 B04
Turn off MRA91-01 1/0/26 and MRA01-02 2/0/24

Turn off MRA91-02 2/0/25 and MRA01-02 2/0/23
Turn pff MRA91-02 2/0/26 and MRA01-01 1/0/24

Test was successful, no errors

Second path tested Fiber B05/CAT5 B05
Turn on MRA91-01 1/0/26 and MRA01-02 2/0/24

Turn off MRA91-01 1/0/25 and MRA01-01 1/0/23

Test was successful, no errors

At this point turn off port 1 on MRA01-01 and turn on port 1 MRA01-02

Third path tested Fiber B07/CAT5 B07
Turn on MRA91-02 2/0/25 and MRA01-02 2/0/23
Turn off MRA91-01 1/0/26 and MRA01-02 2/0/24

Test was successful, no errors

Fourth path Fiber B06/CAT5 B06
Turn on MRA91-02 2/0/26 and MRA01-01 1/0/24

Turn off MRA91-02 2/0/25 and MRA01-02 2/0/23

Test was successful BUT 22 lost frames on shore side
Turn on all ports

Restore port 1 to MRA01-01
Port 2 Startup GUI
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Port 2 48 volts on
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externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.20 T45:00.735 5810.8  1033.52
.02.20 735 o810, 1053.52
.02.20 .652 9802. 1044.03
.02.20 759 9805. 1047.98
.02.20 752 o804. 1049.53
.02.20 752 o804. 1049.53
.02.20 685 o799, 1053.83
.02.20 :45:07.773 o812, 1046.15

[ externali5v400
48V Switch 48V Deadface externallsivag

External 48V Bus Power: 200.86 W GF - 48

Com

Internal Load Internal Load ] externall6v400
Converters - Control mﬂs"‘"“h 48V Deadface externali6ivag

externali7iv400
48V Switch 48V Deadface externali7ivag

State Estimation Output
[ " " voltage | cureme | | voltage | currem |

(volts) Cvolts)

) externali8iva00
48V Switch 48V Deadface externaliSivas
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Port 2 375 volts on
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Data

Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9751.0 V] GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9751.0 V
Current: Current
Total Power: 1708.72 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.20 T45:42.667 o815.7  1709.22
.02.20 725 o790, 1698.60
.02.20 .668 o778, 1704.03
.02.20 -668 o778, 1704.03
.02.20 661 o798, 1713.62
.02.20 758 9808, 1699.76
.02.20 758 808, 1699.76
.02.20 :45:49.601 o751. 1708.72

externali5iva00
48V Switch 48V Deadface externali5ivag

External 48V Bus Power: 200.23 W

Internal Load Internal Load ] externall6v400
Converters - Control mﬂs"‘"“h 48V Deadface externali6ivag

externali7iv400
48V Switch 48V Deadface externali7ivag

State Estimation Output
@ 00 000 | voltage | cureme | | voltage | currem |

(volts) Cvolts)

) externali8iva00
48V Switch 48V Deadface externaliSivas
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48 volt and 375 volt loads are now thru the port test tool.  Can temp is going up fast.  Over 30 degrees C.

Ther network test will now be 10 minutes on each cisco.

Cisco 1 (default) first.  13 lost frames shore side, 0 subsea

Cisco 2 (spare) 16 lost frames shore side.  0 subsea.
Port 3 power up Idel GUI
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Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9702.1 V] GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9702.1V
Current: Current
Total Power: 602.58 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.20 T53:28.715 6702.8  590.82
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externali7iv400
48V Switch 48V Deadface externali7ivag

State Estimation Output
[ " " voltage | cureme | | voltage | currem |
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48V Switch 48V Deadface externaliSivas
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08.02.20 15:54:02

Fluid Pressure 60 psi Relative Humidity 2977 o Wet Housing Total Power: 128.38 W
Dry Housing Total Power: 71.10 W
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Port 3 48 volts on
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Data

Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9780.6 V| GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9780.6 V
Current: Current
Total Power: 1025.00 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.21 $00:44.716 6772.6  1024.32
L02.21 706 o768, 1027.83
L02.21 706 o768, 1027.83
L02.21 714 9765, 1044.12
L02.21 702 o775, 1039.88
L02.21 702 o775, 1039.88
L02.21 704 o762. 1036.85
L02.21 :00:51.707 o780. 1025.00

externali5iva00
48V Switch 48V Deadface externali5ivag

External 48V Bus Power: 200.94 W

Internal Load Internal Load ] externall6v400
Converters - Control mﬂs"‘"“h 48V Deadface externali6ivag

externali7iv400
48V Switch 48V Deadface externali7ivag

State Estimation Output
@ 00 000 | voltage | cureme | | voltage | currem |

(volts) Cvolts)

) externali8iva00
48V Switch 48V Deadface externaliSivas
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Port 3 375 volts on
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Data

Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9756.8 V| GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9756.8 V
Current: Current
Total Power: 1700.08 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.21 $01:38.708 6776.3  1026.60
L02.21 708 o776. 1026.60
L02.21 717 o763, 1586.99
L02.21 714 9766. 1691.88
L02.21 714 9766. 1691.88
L02.21 .710 o750. 1699.36
L02.21 718 o757. 1603.42
L02.21 :01:45.708 o756. 1700.08

2uA externali5v400
48V Switch 48V Deadface externallsivag

External 48V Bus Power: 200.86 W GF - 48

Com

Internal Load Internal Load ] externall6v400
Converters - Control mﬂs"‘"“h 48V Deadface externali6ivag

externali7iv400
48V Switch 48V Deadface externali7ivag

State Estimation Output
[ " " voltage | cureme | | voltage | currem |

(volts) Cvolts)

) externali8iva00
48V Switch 48V Deadface externaliSivas
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MV Housing LVIComms Housing -- Fluorinert LVIComms Housing -- Dry -Data Communication Subsystem
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Port 3 network test
Cisco 1 (default) 8 lost frames shore side, no errors subsea
Cisco 2 (spare) 9 lost frames shore side, 11 out of sequence frames subsea
Port 4 power up GUI
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Port 4 48 volts turned on
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Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9810.2 V] GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9810.2 V
Current: Current
Total Power: 1048.01 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

N externalidiva00
Science Node Data Shore Station Data 48V Switch 48V Deadface externaliivdg
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Port 4 375 volts on
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Data

Externali1iv375
48V Switch 48V Deadface Externali1ivag

Externali2iv375
48V Switch 48V Deadface Externali2ivag

Voltage 9809.6 V| GF - 375V

Voltage: Voltage
Current: Current
Total Power: Power

Voltage: 9809.6 V
Current: Current
Total Power: 1703.84 W

Externali3iv375
48V Switch 48V Deadface Externali3ivag

externalidiva00
48V Switch 48V Deadface externalidivag

Science Node Data Shore Station Data

| pates&Time | voltage | Power | | pate&Time | voltage | Current | Power |
02.21 $49:16.714 5824.8  1049.00
L02.21 714 o824. 1049.00
L02.21 705 o822. 1677.17
L02.21 700 o819, 1713.23
L02.21 700 o819, 1713.23
L02.21 714 o766. 1714.10
L02.21 708 o817. 1605.25
L02.21 :49:22.708 o817, 1605.25

2uA externali5v400
48V Switch 48V Deadface externallsivag

External 48V Bus Power: 200.63 W GF - 48

Com
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Port 4 – cisco 1 (default) 8 lost frames shore, no errors subsea
Port 4 – cisco 2 (spare) 13 lost frames shore, no errors subsea
February 21, 2008 – Tank test continued.  Ports 5 through 8

Start up idle GUI
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Port 5 48 volts and 375 volts on
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Port 5 error rate test Cisco 1 (default) 3 lost frames shore, 1 lost frame
Port 6 error rate test Cisco 2 (spare) 1 lost frame shore. No errors subsea
Port 6 idle power up GUI
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Port 6 48 volts on
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Port 6 over current test on 48 volts
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Port 6 375 volts on
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Port 6 375 volt overcurrent
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Port 6 error rate test

Cisco 1 (default) – No errors

Cisco 2 (spare)   - 1 lost frame shore, 20 out of sequence frames subsea
Port 7 idle GUI
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Port 7 48 volts on
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Port 7 48 volt overcurrent
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Port 7 375 volts on
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Port 7 375 volt overcurrent
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48 volt ground fault with 100K
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48 volt common ground fault with 100K
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48 volt common ground fault with 1 meg 
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375 volt ground fault with 10 meg
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375 com ground fault with 10 meg
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375 volt common ground fault with 1 meg
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375 volt ground fault with 1 meg
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Port 8 idle GUI
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Port 8 48 volts on
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Port 8 48 volt over current
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Port 8 375 volts on
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Port 8 375 volts over current
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Port 8 error rate

Cisco 1 (default) – 2 lost frames shore, no errors subsea

Cisco 2 (spare)   - 179 out of sequence plus bunches of lost
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