Tethys antenna mast inspection 
On removal of Antenna Mast, Iridium D.G.O’Brian connector pair is flooded with water. GPS connector pair is not flooded. O-rings appear to be installed and intact. Here is the picture of Iridium receptacle on AUV end bell:
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Iridium D.G.O’Brian plug showing signs of corrosion. O-rings appear to be installed and intact.
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Electrical testing of Antenna Mast indicated presence of water somewhere in antenna or cables, as evidenced by presence of active voltage source in disconnected mast, originated from metal pairs with different electrochemical potential. Full test spreadsheet located here:
\\Tornado\projectlibrary\900739.LRAUV\Project.Documents\Electronics\AntennaMast-EE-Inspection
Below is a snapshot. Problem areas indicated in red text. Based on this test, it was concluded that Iridium cable is flooded inside (coax cable) at least in the area adjacent to D.G.O’Brian plug, and GPS cable is flooded at least in the area where the cable is connected to the antenna. 
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Antenna masté:

#3, Tethys, connectors cleaned

Date 32712012
Performed b Kimov
Iridium connector GPS connector
Voltage(<imv)_[130mv
| Centralpin Res (>1MOhm) |30k a0k  Centralpin
Cap (45-50pF) _|800pF
Pos Pos
Voltage (<1mV) |neq 20 v neg 3010 103mv Votage (<1mV)
Res (>1MOhm) |5k ik Res (>1MOhm)
Cap (80-100pF)_|90nF B00sF Cap (80-1005F)
Neg Neg
Voltage (0)
Barel Res(<1 Ohm) |40 mOhm . Bamel
Cap (0)
Pos Pos
Voltage (<1mV) |neq 213 mV 05mv Votage (<1mV)
Res(>1MOhm) 70MOhm___|70MOhm Res(>1MOhm)
Cap (<1605F) 100F Cap (<1505F)
Neg Neg

Pracedure: measure resistance, capacitance, and valtage between terminals of each connector (marked Orange), and between connectors. Mast shel be
disconnected from the vehicls. Acceptable valuss indicated in the brackets. Voltage present across terminals will interfere with resistance measurement in such a
case resistance values are not to be trusted. Voltage presentis evidence of salt water present somewhere across metals with different electochernical potentials; and
can lead to antenna failure later. Before proceeding, connectors should be cleaned in an attempt to eliminate the voltange. Resistance shell be measured across
ferminals in two directions. Resistance measurementis correct only ifno voltage present actoss terminals. Capacitance measurementis conect only ifresistance is
within acceptable range. Capacitance in acceptable range indicates connectivity to antenna elements.




Based on information that mast cables are flooded, they were cut off of the mast and RTV rubber potting removed exposing SMA connectors. Electrical testing revealed presence of active voltage on both connectors:

Iridium: -200mV; -1.5uA;        GPS: 70mV, 2.5uA. 

Cleaning with running water, ethanol, and compressed air, was somewhat effective on GPS antenna, but was not effective on Iridium antenna. This condition, even if they are operational now, can lead with further corrosion and degradation of antennas. 
Iridium: -200mV; -2.5uA;         GPS: 30mV, 0.43uA. 

[image: image4.png]



Similarly, electrical test on the cables and SMA connectors revealed they are flooded: 
Iridium: -10mV (central pin to barrel), -110 mV (barrel to connector housing)

GPS: -276mV (central pin to barrel), -1.2 mV (barrel to connector housing)

SMA connectors: -80mV; +0.5mV (there is no record which connectors corresponds to which cable). 

There was also several drops of water extracted from each cable. 
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Test with compressed air at 30PSI, applied to the cables at cut-off point, with D.G.O’Brian connectors in the water bath, revealed air path thru Iridium cable, and therefore potential flood path between connector pair and Antenna Mast. The direction of the flood is not clear at this point. 

GPS cable is air tight at this pressure, perhaps due to potting (110 series D.G.O’Brian plugs are not rated for providing seal barrier; only receptacles have glass to metal seal barrier). Those results are consistent with electrical test performed on Antenna Mast assembly (see spreadsheet 2 pages earlier). 
It is perhaps possible to clean Iridium cable of salt water by means of flashing thru with the water. GPS cable has to be replaced.  
There was no other air leakage in the plug potting areas, or cables:
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Inspection of antenna mast housing revealed presence of cracks near the top, along edge of potted PCB board: 
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Subsequently, the mast body was tested for potential leak paths by means of applying compressed air at 5 PSI thru rubber plug inserted into recessed opening housing SMA connectors and submerging the whole assembly under water. No leak paths thru the body were found. 
[image: image8.png]



Similarly, the antenna mast body was tested for potential leak paths between GPS and Iridium SMA connectors at 10PSI; no leakage was found, at least at this air pressure:
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Conclusion: 

Mostlikely, the place of water intrusion was the RTV potting between cables and antenna mast housing. Once water reached both Iridium and GPS SMA connector pairs not rated for sealing, the water propagated up, flooding both GPS and Iridium sides of antenna, and down, flooding just the cable on GPS side but blocked at cable potting behind D.G.O.Brian plug; and cable and D.G.O.Brian plug-receptacle pair on Iridum side. 
RTV potting was performed in-house; is of questionable quality with visible air pockets; and it is single point of failure that can lead to flooding electrical cables for both GPS and Iridium (once leak path thru mast housing was ruled out).
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