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[bookmark: _Toc193162938][bookmark: _Toc192581731][bookmark: _Toc74317547]	Test Overview

[bookmark: _Toc74317548]	Test Description

This procedure details the process of verifying correct operation and fulfillment of requirements prior to integration into the MARS system.  Testing includes: function testing, electrical characterization, and insulation resistance testing.

[bookmark: _Toc74317549]	Test Locations

MBARI  MARS Lab facilities.

[bookmark: _Toc74317550]	Test Equipment

List all electronic equipment used to perform the test procedures.

	#
	Equipment
	Calibration
Req’d Y/N

	1
	Bench Power Supply BK Precision 1791
	No

	2
	Multimeter: Fluke 77 multimeter
	No

	3
	Oscilloscope: 
	

	4
	Computer: Laptop with terminal emulator
	No

	5
	Fluke Ethernet Test Set
	No

	6
	Fluke K-Type Thermocouple
	No



[bookmark: _Toc74317551]	Test Input Data

Specific input data needed is defined within each particular test section. 

[bookmark: _Toc74317552]	Test Output Data

Specific output data needed is defined within each particular test section.

[bookmark: _Toc74317553]	Test Safety

All electrical equipment shall be handled and operated by qualified personnel in a manner consistent with best safety practices.  

[bookmark: _Toc74317554]	Preconditions

N/A

[bookmark: _Toc74317555]	Test Report

All test procedure sections must be completed. Fully populating the supplied data input fields constitutes a test report.



[bookmark: _Toc74317556]System Component Serial Number Record
	
	
	
	

	1.
	Cisco 3750
	
	

	2.
	Lantech 5424 A
	
	

	3.
	Lantech 5424 B
	
	

	4.
	Lantech 5408 A
	
	

	5.
	Lantech 5408 B
	
	

	6.
	DigiOne TS4
	
	

	7.
	Meinberg M600 GPS Clock
	
	

	8.
	Meinberg Syncbox N2X
	
	

	9.
	AA Lab Systems AFL-300Tx
	
	

	10.
	AA Lab Systems AFL-300Rx
	
	

	11.
	MBARI Timing Distribution Board
	
	

	12.
	Cable Rack  JBX18238	
	
	

	13.
	Cable Rack  182402
	
	







[bookmark: _Toc74317557]Vehicle Software/Firmware Record




[bookmark: _Toc74317558]Test Procedure

0. [bookmark: _Toc74317559]Pre-Test Instructions

	Step
2.1.
	Description
	Results
	Verification

	1
	Test Conductor is to review the following Steps with all Test Team members.
	
	

	2
	The Steps in each Test Section shall be performed in order. If a Step cannot be performed as noted, the situation is to be resolved before proceeding.
	
	

	4
	Initial/sign and date each step successfully completed and verified.
Sign-offs and data entry shall be made using black or dark blue ink.
	
	

	5
	Corrections and as-run revisions to the procedure (“red lines”) shall be marked through with a single line to maintain legibility of the original.

Corrected or added information or text may be written in at the point of change or as a foot note.
Revisions shall be initialed and dated.
	
	



[bookmark: _Toc74317560]	Calibrated Equipment Record

	Step
2.2.
	Equipment ID. No.
or Serial No.
	Record Calibration
Due Date
	Verification

	1
	
Model Number:

Serial Number:
	

	

	2
	
	
	

	3
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Filename: MARS_LV_Test_Plan_v0-00.docx

1/32


Filename: MARS_DCS_Test_Plan_v0-00.docx

7/37
Note:
Sections 2.3 through 2.7 are performed open-frame on the bench.

2.3 [bookmark: _Toc74317561][bookmark: _GoBack]Hotel Power Board

	Step
2.3.
	Description
	Results
	Acceptance Criteria
	Verification

	1 
	Record test start time and date.
	
Time:
Date:
	
	

	2 
	Apply input power.
	
	
	

	3 
	Verify Number of Unswitched 5VDC output connectors
	
	12 (Need to Confirm)
	

	4 
	Verify Number of Switched 24VDC output connectors
	
	4 (Need to Confirm)
	

	5 
	Verify Number of Unswitched 24VDC output connectors
	
	12 (Need to Confirm)
	

	6 
	Verify Operation of 5 VDC Power Supply
Record voltage at unswitched 5VDC output connectors with no load
	
	4.9 - 5.1VDC (?)
	

	7 
	Record voltage at unswitched 5VDC output connectors with 0.5Ω load (50W/10A)
	
	4.9 - 5.1VDC (?)
	

	8 
	Verify Operation of 24VDC Power Supply Load Switching
Record voltage at switched 5VDC output connectors with 6Ω load (48W/2A) with switch disabled
	
	23.5 – 24.5VDC (?)
	

	9 
	Verify Operation of 5VDC Bus Current Monitoring
Record 5VDC Bus Current with no load
	
	0.0 – 0.05V (?)
	

	10 
	Record 5VDC Bus Current with 0.5Ω load (50W/10A)
	
	9.9-10.1A (?)
	

	11 
	Verify Operation of 24VDC Bus Current Monitoring
Record 24VDC Bus Current with no load
	
	0.0 – 0.05V (?)
	

	12 
	Record 24VDC Bus Current with 6Ω load (48W/2A)
	
	1.9-2.1A (?)
	

	13 
	Verify Operation of Over Voltage Protection
Monitor 24VDC output voltage with Multimeter. 
	
	
	

	14 
	Starting at a voltage of 375VDC, slowly increase input voltage to 430V. Record voltage where 24VDC shuts off.
	
	415-425VDC
	

	15 
	
	
	
	

	16 
	Record test end time and date.
	
Time:
Date:
	
	







2.4 
2.5 [bookmark: _Toc74317562]Controller Interface Board

	Step
2.4.
	Description
	Results
	Acceptance Criteria
	Verification

	1 
	Record test start time and date.
	
Time:
Date:
	
	

	2 
	Confirm Power to J-Box Controller
Confirm LEDs on J-Box Controller
	
	
	

	3 
	Confirm Operation of Engineering Sensors
	
	
	

	4 
	Compare Output of Temperature Sensors to Multimeter Thermocouple
Temp 1 – Controller Interface Board
Temp 2 – Instrument Power Board 1 Heatsink
Temp 3 – Instrument Power Board 2 Heatsink
Temp 4 – Instrument Power Board 3 Heatsink
Temp 5 – Instrument Power Board 4 Heatsink
Temp 6 – Instrument Power Board 5 Heatsink
Temp 7 – Instrument Power Board 6 Heatsink
Temp 8 – Instrument Power Board 7 Heatsink
Temp 9 – Instrument Power Board 8 Heatsink
	

Temp 1:
Temp 2:
Temp 3:
Temp 4:
Temp 5:
Temp 6:
Temp 7:
Temp 8:
Temp 9:
	

Temp 1:
Temp 2:
Temp 3:
Temp 4:
Temp 5:
Temp 6:
Temp 7:
Temp 8:
Temp 9:
	

	5 
	Compare Output of Humidity Sensor to Multimeter Thermocouple
	Humidity:
	Humidity:
	

	6 
	Compare Output of Tilt Sensors to Digital Level

	Tilt:
Roll:
	Tilt:
Roll:
	

	7 
	Confirm Ground Fault Detection and Measurement with No Fault
Record ground fault measurements as reported by PMACS.


	Port 1V:
Port 1R:
Port 2V:
Port 2R:
Port 3V:
Port 3R:
Port 4V:
Port 4R: 
Port 5V:
Port 5R:
Port 6V:
Port 6R:
Port 7V:
Port 7R:
Port 8V:
Port 8R:
	
	

	8 
	Record Ground Fault Detection and Measurement with Induced Fault
Connect a 187kΩ resistor between the 375V high (+187V, relative to seawater ground)375V low (-187VDC, relative to seawater ground) and the seawater ground reference electrode.
Record ground fault measurements as reported by PMACS.

	Port 1V:
Port 1R:
Port 2V:
Port 2R:
Port 3V:
Port 3R:
Port 4V:
Port 4R: 
Port 5V:
Port 5R:
Port 6V:
Port 6R:
Port 7V:
Port 7R:
Port 8V:
Port 8R:
	
	

	9 
	
	
	
	

	10 
	
	
	
	

	11 
	
	
	
	

	12 
	
	
	
	

	13 
	
	
	
	

	14 
	
	
	
	

	15 
	
	
	
	

	16 
	
	
	
	

	17 
	Record test end time and date.
	
Time:
Date:
	
	




2.6 [bookmark: _Toc74317563]Instrument Interface Board and Instrument Power Boards

	Step
2.5.
	Description
	Results
	Acceptance Criteria
	Verification

	1 
	Record test start time and date.
	
Time:
Date:
	
	

	2 
	Apply input power.
	
	
	

	3 
	Confirm presence of 2 Instrument Interface Boards each with 4 Science Instrument Ports
	
	
	

	4 
	Confirm Presence of 8 Instrument Power Boards mounted on Heatsinks
	
	
	

	5 
	Confirm 375VDC Power Supply and Current Measurement at 4 Different Loads
Connect Multimeter voltage probes to the output connector and read the current measurement on PMACS console
	
	
	

	6 
	Port 1 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	7 
	Port 2 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	8 
	Port 3 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	9 
	Port 4 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	10 
	Port 5 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	 

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	11 
	Port 6 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	12 
	Port 7 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	13 
	Port 8 Output Voltage & Current Measurements
140kΩ              1W          2.7mA
14kΩ              10W           27mA
1.4kΩ           100W          270mA
140Ω          1004W             2.7A
69.8kΩ       2015W             5.4A        
34.9Ω         4041W           10.8A
	

V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
V:             I:
	
	

	14 
	Confirm Operation of Fixed Over-Current Trip
Connect output port to a load of 140Ω (1004W). Connect a parallel to a knife switch in series with a 28Ω (5022W) load resistor. Apply power to port with the 140Ω (1004W) load. As soon as load stabilizes, close knife switch and confirm over-current trip.
	Port 1:
Port 2:
Port 3:
Port 4:
Port 5:
Port 6:
Port 7:
Port 8:
	
	

	15 
	Confirm Operation of User Selectable Over-Current Trip
In PMACS, set User Trip Levels to 0.5A (187W).
Connect output port to a load of 1400Ω (100W). Connect a parallel to a knife switch in series with a 140Ω (1004W) load resistor. Apply power to port with the 1400Ω (100W) load. As soon as load stabilizes, close knife switch and confirm over-current trip.
	Port 1:
Port 2:
Port 3:
Port 4:
Port 5:
Port 6:
Port 7:
Port 8:
	
	

	16 
	Confirm Operation of Fixed In-Rush Current Limiting
Connect output port to a load of 140Ω (1004W). Connect oscilloscope to load resistor. 
Apply power to the load and record the time for the load voltage to reach 375V.
	Port 1:
Port 2:
Port 3:
Port 4:
Port 5:
Port 6:
Port 7:
Port 8:
	
	

	17 
	Confirm Operation of User Selectable Time Trip Level
	Port 1:
Port 2:
Port 3:
Port 4:
Port 5:
Port 6:
Port 7:
Port 8:
	
	

	18 
	
	
	
	

	19 
	
	
	
	

	20 
	
	
	
	

	21 
	
	
	
	

	22 
	Record test end time and date.
	
Time:
Date:
	
	




	


2.7 [bookmark: _Toc74317564]Xxxxxxxxxxxxxxxxx

	Step
2.6.
	Description
	Results
	Acceptance Criteria
	Verification

	1 
	Record test start time and date.
	
Time:
Date:
	
	

	2 
	
	
	
	

	3 
	
	
	
	

	4 
	
	
	
	

	5 
	
	
	
	

	6 
	
	
	
	

	7 
	
	
	
	

	8 
	
	
	
	

	9 
	
	
	
	

	10 
	
	
	
	

	11 
	
	
	
	

	12 
	
	
	
	

	13 
	
	
	
	

	14 
	
	
	
	

	15 
	
	
	
	

	16 
	
	
	
	

	17 
	
	
	
	

	18 
	
	
	
	

	19 
	Record test end time and date.
	
Time:
Date:
	
	




	



2.8 
2.9 [bookmark: _Toc74317565]Vehicle & Dock Integration Test – Open Frame

A test of the functionality and robustness of each integrated Deep Profiler system with a Vehicle and Dock.

	Step
2.5.
	Description
	Results
	Verification

	1 
	Record test start time and date.
	
Time:
Date:
	

	2 
	Verify communication between the Dock and Vehicle over the Inductive Communication System.
	
Pass/Fail
	

	3 
	Verify communication between the Dock and Vehicle over the Wifi Communication System.
	
Pass/Fail
	

	4 
	Verify Communication between the Vehicle Controller and the Battery Controller over the I2C Bus for the 10 battery stacks
	____ of 10 Stacks

Pass/Fail
	

	5 
	With the IPS couplers joined, energize the IPS system and verify that the battery charging system is operating. Test in the lab only to run for ~= 30 seconds.
	
Pass/Fail
	

	6 
	Turn the power ON.  Confirm communication with the instrument on Port 1 – CTD/CTDPF.
Turn power OFF.
	
Pass/Fail
	

	7 
	Turn the power ON.  Confirm communication with the instrument on Port 2 – ACM/VEL3D.
Turn power OFF.
	
Pass/Fail
	

	8 
	Turn the power ON.  Confirm communication with the instrument on Port 3 – AC-S/OPTAA.
Turn power OFF.
	
Pass/Fail
	

	9 
	Turn the power ON.  Confirm communication with the instrument on Port 4 – Optode/DOSTA. Turn power OFF.
	
Pass/Fail
	

	10 
	Turn the power ON.  Confirm communication with the instrument on Port 5 – FLCDRTD/FLORT1. Turn power OFF.
	
Pass/Fail
	

	11 
	Turn the power ON.  Confirm communication with the instrument on Port 6 – FLNTURTD/FLORT2. Turn power OFF.
	
Pass/Fail
	

	12 
	Command the DP vehicle to travel in the down direction, to the extent that it can in the test tank.
	
Pass/Fail
	

	13 
	This integration test is successfully passed if all the above tests were successful.
Record whether the Deep Profiler passed or failed the functional test.
	Pass or Fail?

PASS     FAIL

	

	14 
	Record test end time and date.
	
Time:
Date:
	





2.10 [bookmark: _Toc74317566]100 Hour Burn-in – Open Frame


	Step
2.6.
	Description
	Results
	Verification

	1 
	Start 100 hour burn-in cycle.

Record start date and time.

(A minimum of 100 total hours is required.  If an interruption occurs that is not caused by the unit under test, testing can be resumed from the time of the interruption.)
	
Date:

Time:
	

	2 
	End 100 hour burn-in.

Record end date and time, and total hours under power.

Date ______________    Time _____________
Total hours ______________
	
	

	3 
	Conduct Functional Check:
· Connect battery pack to Pressure Housing.
· Verify IMM communications.
· Verify Wifi communications.
· Verify I2C communications.
· Verify communications with connected instruments.
	
	





2.11 [bookmark: _Toc74317567]Vehicle Pressure Housing Vacuum Leak Test

	Step
2.8.
	Description
	Results
	Verification

	1 
	Seal & close the DP Vehicle Pressure Housing
	
	

	2 
	Prior to testing, keep unit under vacuum for at least 12 hours to allowed for out-gassing and moisture removal.
	
	

	3 
	Draw down housing pressure to minimum reading.  Record pressure, date and time.

Pressure	___________________________
Date		___________________________
Time		___________________________
	
	

	4 
	Leave unit undisturbed for at least 12 hours.

	
	

	5 
	Record pressure, date and time.

Pressure	___________________________
Date		___________________________
Time		___________________________
	
	

	6 
	Acceptance criteria:
No measured increase of internal pressure.
	
	

	7 
	If there is no obvious sign of leakage, continue on with the Test Procedure.
	
	

	8 
	If there are any anomalies or failures, describe them here, and document any rework needed before retesting.
	
	

	9 
	Record end time and date.
	
Time:
Date:
	


	



2.12 [bookmark: _Toc74317568]Insulation Resistance Test

The DP Vehicle and connected instruments must not DC connect any electronics to the pressure cases.  The minimum allowable resistance is 1 MΩ between the electronics and its surrounding environment.  

Test Setup:
This test requires using a Multimeter set as an Ammeter to measure DC current in series with a 9V battery. Any insulation resistance will show up as current.




The Console Cable provides access to the DC power conductors so the current can be measured from the reference electrode to each conductor and the resistance calculated.




	Step
2.10.
	Description
	Results
	Verification

	1 
	Record start time and date.
	
Time:
Date:
	

	2 
	Connect the battery cable to power up the Vehicle
	
	

	3 
	Connect the Console Cable and confirm operation of the Vehicle and all connected instruments.
	
	

	4 
	Place the DP Vehicle in the salt water
	
	

	5 
	Connect the Ammeter and battery with the minus (-) pole of the battery connected to the console cable.
	Check when step is complete:
□
	

	6 
	Connect Insulation Tester POSITIVE lead to the Controller CONDUCTOR
- Wait for the reading to stabilize and record it.
- Repeat for each conductor
- Record readings.

Acceptance Criteria:
All current readings readings must be less than 9 uA (resistance greater than 1 MΩ).
	
V+__________ MΩ
GND _________ MΩ

	

	7 
	Reverse the battery polarity so that the plus (+) pole of the battery connected to the console cable.
	Check when step is complete:
□
	

	

	Connect Insulation Tester POSITIVE lead to the Controller CONDUCTOR
- Wait for the reading to stabilize and record it.
- Repeat for each conductor
- Record readings.

Acceptance Criteria:
All current readings readings must be less than 9 uA (resistance greater than 1 MΩ).
	
V+__________ MΩ
GND _________ MΩ

	

	8 
	ACCEPTANCE CRITERIA:
This test is successfully passed if all measured resistances are greater than 1 MΩ.

Record whether the Controller passed or failed this test.

	Pass or Fail?
(circle one)

PASS     FAIL

	

	9 
	Conduct Functional Check:
· Verify IMM communications
· Verify Wifi communications
· Verify communications with connected instruments
	
	

	10 
	Record end time and date.
	
Time:
Date:
	












2.13 [bookmark: _Toc74317569]System 100 Hour Seawater Burn-in Test

	Step
2.11.
	Description
	Results
	Verification

	1 
	Install the DP System in the APL Salt Water Tank in the Basement of Henderson Hall
	
	

	2 
	Start 100 hour in-water burn-in cycle.

Record start date and time.

(A minimum of 100 total hours is required.  If an interruption occurs that is not caused by the unit under test, testing can be resumed from the time of the interruption.)
	
Date:

Time:
	

	3 
	Leave under power for at least 100 hours.
	
	

	4 
	Conduct Functional Check:
· Connect battery pack to Pressure Housing.
· Verify IMM communications.
· Verify Wifi communications.
Verify communications with connected instruments.
	
	

	5 
	End 100 hour in-water burn-in.

Record end date and time, and total hours under power.

Date ______________    Time _____________
Total hours ______________
	
	







2.14 [bookmark: _Toc74317570]Vehicle Pressure Housing 100% Pressure Leak Check

Reference:	RSN Work Instruction 2011-002, Pressure Testing.

RSN components with housings which maintain atmospheric pressure internally while subject to deployment-depth pressure require a Leak Check after final closure to verify water-tightness.  This applies to new and refurbished components.

NOTES:
If a pressure housing is opened after the Leak Check has been performed, the Check shall be repeated before deployment.

If a 100% pressure leak test has already been performed as a part of other APL testing,
record the test procedure title and document number here:
__________________________________________
and attach a copy in Section 5 of this Procedure and “N/A” in the Results column in Step 1 below.  If the test has not been performed, continue with this Section.

Test Facility:      Pressure test chamber at the APL or the Oceanography Building.

	Step
2.9.
	Description
	Results
	Verification

	1 
	Description/name/type of unit being tested:


______________________________________
	
	

	2 
	Record the Part Number-Serial Number of the pressure housing assembly and individual components (Cylinder, End Caps, Pressure Relief Valve (PRV), and any other pressure-boundary parts.)

Assy.		___________________________
Cylinder	___________________________
End Cap	___________________________
End Cap	___________________________
PRV		___________________________
	
	

	3 
	Pressure to be 100% of the design depth pressure.

Test Pressure to be used:
5204 psi
(equivalent to 3500m x 1.487)

NOTE:
The specified pressure should be maintained during the test within +/- 1 gage graduation, or the equivalent for digital gages.

	Approval of test pressure by System or Design Engineer:
	

	4 
	Pressure hold times are minimum requirements.

	
	

	5 
	Perform testing in accordance with the Test Facility safety and test procedures and requirements.

	
	

	6 
	Record test start time and date.
	
Time:
Date:
	

	7 
	Test facility:


	
	

	8 
	Record pressure test gage ID. or Serial Number, and calibration due date.

ID.  __________________________________

Cal due date  __________________________
	
	

	9 
	Verify all connectors have plugs or dummy connectors installed and secure.
Verify plugs and/or vents are secure.
Verify housing clamps are in place and secure.
	
	

	10 
	Secure unit in pressure test chamber.
	
	

	11 
	Increase pressure to the lowest readily achievable pressure between 5 psi and the incoming city water supply pressure.
Hold at this pressure for at least 10 minutes.
	Record actual PSI:
	

	12 
	Increase pressure to Test Pressure in Step 3.

Hold at this pressure for at least 1 minute.
	Record actual PSI:
	

	13 
	Relieve test chamber pressure to ambient
	
	

	14 
	Increase pressure to Test Pressure in Step 3.
Hold at this pressure for at least 1 minute.
	Record actual PSI:
	

	15 
	Relieve test chamber pressure to ambient.
	
	

	16 
	Increase pressure to Test Pressure in Step 3.
Hold at this pressure for at least 60 minutes.

Start:_____________  End:______________
	Record actual PSI:


Total hold time:


	

	17 
	Relieve test chamber pressure to ambient and vent/drain the chamber.  Remove housing.
	
	

	18 
	Document any anomalies or failures in Section 4.1 or using the RSN Nonconformance Report.
	
	

	19 
	If there is no obvious sign of leakage, continue on with other testing to confirm water-tightness.
	Condition:
	

	20 
	Conduct Functional Check:
· Connect battery pack to Pressure Housing
· Verify IMM communications.
· Verify Wifi communications.
· Verify communications with connected instruments.
	
	






2.15 [bookmark: _Toc74317571]Salt Water Tank Deep Profiler Integration Test

A test of the functionality and robustness of each integrated Deep Profiler system will be conducted in the University of Washington salt-water tank.

	Step
2.13.
	Description
	Results
	Verification

	15 
	Record APL Part Number and Serial Number for the Dock under test:

4816-______________-____________
	
	

	16 
	Record test start time and date.
	
Time:
Date:
	

	17 
	Verify that the DP Dock Housing is secured to the Dock Frame.
	
	

	18 
	Verify that all DP Dock Housings cables are cleaned, inspected, lubricated and connected.
	
	

	19 
	Verify that all DP Vehicle instruments and components are securely mounted to the vehicle frame.
	
	

	20 
	Intall the DP Vehicle & Dock System into the Salt Water Tank
	
	

	21 
	Verify communication between the Dock and Vehicle over the Inductive Communication System.
	
Pass/Fail
	

	22 
	Verify communication between the Dock and Vehicle over the Wifi Communication System.
	
Pass/Fail
	

	23 
	Run the vehicle motor in both the clockwise and counter clockwise directions.
	
Pass/Fail
	

	24 
	With the IPS couplers joined, energize the IPS system and verify that the battery charging system is operating.
	
Pass/Fail
	

	25 
	Turn the power ON.  Confirm communication with the instrument on Port 1 – CTD/CTDPF.
Turn power OFF.
	
Pass/Fail
	

	26 
	Turn the power ON.  Confirm communication with the instrument on Port 2 – ACM/VEL3D.
Turn power OFF.
	
Pass/Fail
	

	27 
	Turn the power ON.  Confirm communication with the instrument on Port 3 – AC-S/OPTAA.
Turn power OFF.
	
Pass/Fail
	

	28 
	Turn the power ON.  Confirm communication with the instrument on Port 4 – Optode/DOSTA. Turn power OFF.
	
Pass/Fail
	

	29 
	Turn the power ON.  Confirm communication with the instrument on Port 5 – FLCDRTD/FLORT1. Turn power OFF.
	
Pass/Fail
	

	30 
	Turn the power ON.  Confirm communication with the instrument on Port 6 – FLNTURTD/FLORT2. Turn power OFF.
	
Pass/Fail
	

	31 
	Connect the Ammeter and battery with the minus (-) pole of the battery connected to the console cable.
	
	

	32 
	Connect Insulation Tester POSITIVE lead to the Controller CONDUCTOR
- Wait for the reading to stabilize and record it.
- Repeat for each conductor
- Record readings.

Acceptance Criteria:
All current readings readings must be less than 9 uA (resistance greater than 1 MΩ).
	
V+__________ MΩ
GND _________ MΩ

	

	33 
	Reverse the battery polarity so that the plus (+) pole of the battery connected to the console cable.
	
	

	34 
	Connect Insulation Tester POSITIVE lead to the Controller CONDUCTOR
- Wait for the reading to stabilize and record it.
- Repeat for each conductor
- Record readings.

Acceptance Criteria:
All current readings readings must be less than 9 uA (resistance greater than 1 MΩ).
	
V+__________ MΩ
GND _________ MΩ

	

	35 
	ACCEPTANCE CRITERIA:
This test is successfully passed if all measured resistances are greater than 1 MΩ.

Record whether the Controller passed or failed this test.
	Pass or Fail?
(circle one)

PASS     FAIL

	

	36 
	This integration test is successfully passed if all the above tests were successful.
Record whether the Deep Profiler passed or failed the functional test.
	Pass or Fail?

PASS     FAIL

	

	37 
	Record test end time and date.
	
Time:
Date:
	






2.16 [bookmark: _Toc74317572]Dock and Vehicle Assembly Final Inspection

	Step
2.15.
	Description
	Results
	Verification

	1 
	Perform final inspection of the assembled Deep Profiler Dock and Vehicle in the final, “ready-to-deploy” condition.
	
	

	2 
	Verify all components are secure and ready for shipping, handling and deployment.

	
	

	3 
	Provide photos showing over-all and detail views of the Profiler, Dock, and attached components in the “ready-to-deploy” assembled configuration.  If an item is blocking a view, it may be moved and replaced.

Provide photos of the following:
-  The assembled Profiler from all sides, high & low angles, etc.
- Details of all items such as instruments, cables, and attachments for deployment.
- Details of all fixed instruments, mounts and other attachments.
- Details of all cable connections, cable routing and attachments.

Attach photos as PDFs to this Test Report.

	
	







1. [bookmark: _Toc74317573]Test Completion

Testing has been completed in accordance with this Procedure and any comments or exceptions noted below.

	Responsibility
	Printed Name
	Initials
	Signature
	Date

	
	
	
	
	



	See Note/Remark below, # -


	
	
	
	
	



	See Note/Remark below, # -





1. [bookmark: _Toc74317574]	Notes and Remarks

	

	

	

	

	

	

	

	


Add additional lines if required.




MARS System Engineer:__________________________
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