. RPN
AN TELEDYNE MARINE  [FREERN- L —
Everywhereyoulook” QY | £ p—
e

Troubleshooting RDI Vessel Mounted ADCP

What can go wrong with workhorse or ocean surveyor
vesseimounted instrument and how to troubleshoot

It. This breakout Is at the instrument level, not SOP for
operations.

Use and Disclosure of Data Information contained herein is classified as EAR99 under the U.S. Export
Administration Regulations. Export, reexport or diversion contrary to U.S. law is prohibited.



Teledyne RDI

Founded in 1982, acquired by
Teledyne in 2005

Employees: 100+

Acoustic Doppler Current
Profilers (ADCPS)

Doppler Velocity Logs (DVLs

~50,000 ADCPs/DVLs sold

TELEDYNE MARINE
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Vessel Mounted ADCPs

Acoustic Doppler Current Profilers for Ocean Applications
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General Outline

ATypes of errors
AAcoustic
AMechanical
AElectrical
AOcean Surveyor
AADCP design where errors can get in
ADiagnosing Failures
AWorkhorse
AADCP design where errors can get in
ADiagnosing Failures
AContacting RDIFS
ANew UHDAS SOP for Ocean Surveyors

"“ TELEDYNE MARINE 4
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Types of errors

AAcoustic
AOther sonars
AEnvironmental data
AMechanical
ABubbles
ARinging
ATransducer failure
AElectrical

ASee below

Teledyne Confidential; C8
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Types of errors Acoustic

A Other sonars L e
A Environmental data
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Types of errors Acoustic

A Other sonars
A Environmental data
A Waves & storms
A Lack of scattering material
A Decreased range

UTC dates (MM/DD hh:mm)
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Types of errors Mechanical

AMechanical

ABubbles =—l

ARinging
AWell desig
ADampening mater
ALack of isolation
AUse higher frequency ADCP
AChange Blanking Distance

ATransducer failure

"“ TELEDYNE MARINE

Everywhereyoulook™
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0

Types of errors Electrical
AEMF generators near the deck .=

unit .
AEg.Knudsen, CRT monitor =/
AEMF near Ocean Surveyor to
cable : ,
Aother power lines —N———— W
Aother transducers cables |

AWH300 bad power supply

44.40 4455 .70 4485 45.00 4515 4530 4545 45.60

44.4 to 45.6 (1.20 days) 2021/02/14 09:42 to 2021/02/15 14:27

"“ TELEDYNE MARINE 9
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fOcean Surveyor

AMDCP design where errors can get in
AMDiagnosing Failures

"‘ TELEDYNE MARINE 10
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ADCP design where errors can get@S

AOcean Surveyor

A Transducer
A Urethane Coating

A Inside Transducer
A Ceramic Array
A Beamformer Board
A Thermistor

A Bulkhead Connector
A No Gring
A Analog Cable
A Wet Side
A Dry Side
A RS232 vs 422
A signal processing in deck unit

A deck unit is power + comms

"“ TELEDYNE MARINE

Everywhereyoulook™
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ADCP design where errors can get@S

AOcean Surveyor

A Transducer
A Urethane Coating

A Inside Transducer
A Ceramic Array
A Beamformer Board
A Thermistor

A Bulkhead Connector
A No Gring
A Analog Cable
A Wet Side
A Dry Side
A RS232 vs 422
A signal processing in deck unit

A deck unit is power + comms

"“ TELEDYNE MARINE 12

Everywhereyoulook™

Teledyne Confidential; C8




ADCP design where errors can get@S

AOcean Surveyor —
ATransducer
AUrethane Coating

Alnside Transducer
ACeramic Array
ABeamformer Board
AThermistor

"“ TELEDYNE MARINE 13
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ADCP design where errors can get@S

AOcean Surveyor
ATransducer
AUrethane Coating

Alnside Transducer
ACeramic Array
ABeamformer Board
AThermistor

"“ TELEDYNE MARINE 14
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ADCP design where errors can get@®S

AOcean Surveyor

A Bulkhead Connector
A No Oring
A Cable &ring: 2022, DURO 70, EPDM
A Bulkhead Connector-@ng: 2020, DURO 70, EPDM

I"‘ TELEDYNE MARINE 15
Everywhereyoulook
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Diagnosing Failures Ocean Surveyor

AFault log commands
A LDc¢ Displays Fault Log
ALLc Displays possible fault list
ALCc Clears Fault Log

ARunning the PT tests
A PTO- Displays system information

A PT3c Receive path test
A Expecting to see RSSI ~ 50 counts
A PT6¢c Receive bandwidth test

A PT5¢ Electronics wrap around tesbO NOT PERFORM THIS TEST OUT OF)WATER
ACable resistance checks
A2 KSy (2 BbRAaAOZ2YYSOUl (0KS RSOl dzyAld I yR
AFFT

Aata Review (https://currents.soest.hawaii.edu/uhdas_dot _org/bad beams/index.html)
T — Oy ' i, AN TELEDYNE MARINE‘ 1

Everywhereyoulook™

Teledyne Confidential; C8




Diagnosing Failures Ocean Surveyor

AFault log commands
A LDc¢ Displays Fault Log
ALLc Displays possible fault list
ALCc Clears Fault Log

To determine why a sensor failed, view the fault log. To view the fault log, start TRDI Toolz. Press the End
key to wake up the ADCP. Send the following commands: CR1, PC2, LD. The LD-command displays the fault
log.

[BREAE Wakeup A]

Ccean Surveyor Breoadband/Narrowkand ADCE
TELEDYNE ED INSTRUMENTS (c) 19397-20040
ALL RIGETS RESERVED

Firmware Version 23.xx

>
»CR1
»PC2
| {PC2 test results (not shown))
|
»LD
Time of first fault: Z000/08,23,10:08:13
Overflow count: i
Fault Log:
Code Count Time Parameter
50e TEMP BAMGE 3 2000/08/23,10:08:222 FFFEF1D7h
203 RTC CAL 2 2000/08/723,10:08:15 0aooo00Llh

End of fault lag.

"“ TELEDYNE MARINE 17
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Diagnosing Failures Ocean Surveyor

ARunning the PT tests
A PTO- Displays system information -
A PT3C Recelve pa‘th test Correlation Magnitude:

A Expecting to see RSSI ~ 50 counts L e

A PT6c¢ Receive bandwidth test Lo o
A PT5¢ Electronics wrap around test s o e o
A (DO NOT PERFORM THIS TEST OUT OF C oo o G

7 g.88 g8.19 g.88

WATER

R55I: &3 66 54 54

PASSED
Receive Bandwidth:

15588 13711 {10138 B12352 146689

FAILED: Bm2 18138 < 12488
FAILED: Bm3 12352 < 12480

"“ TELEDYNE MARINE 18
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Diagnosing Failures Ocean Surveyor

ACable resistance tests
A Dry side
A Wet side
A Bulkhead connector
A End to End
A Keep old data for comparison

A Souriaug8500-1758A 900 Circular MIL Spec Contacts
A1 mm male pins

"“ TELEDYNE MARINE 19
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Multimeter recommendations

F 1‘;];;;1—:—; 115 TRUE AMS MULTIMETER

Teledyne Confidential; C8

A When measuring resistance in phased array transducers, i
Important to understand how multimeters interpret high
resistance values:

AwSaAradlryOS B H aXyY al yeé Yadz
2N dah[€é¢ O6h@OSNI 2 RO

A In most cases, thisisnotafaulk 0 Q& (& LJA O}
considered a pass, but the exact reading is unknown.

A TRDI Recommenddghjuipment:Use multimeter capable
ofmeasuringup U2 HA1 a¥Kod

A Personal Recommendation:

A Fluke 115 and Fluke 117 models

AtKSAaS 2FFSNI I NYy3ISkNBa2f
which is more than adequate for accurate resistance
checks in phased array systems.

"“ TELEDYNE MARINE 20
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Transducer Dry Connector Resistance Check

Pins that are not

connected
P1 Pin Side View P2 Wire Side View P2 Pin Side View
-l PO T TR R - e romen A When working with a phased array
s transducer, it's important to recognize that
: T ,_ i | Transmit the beams operate as reciprocal pairs. This
T e T ,_ oS means that the resistance readings observe
T e T on both the transducer and the receiver
o R R | board should generally mirror each other.
_, . ,_ A A mismatch in resistance readings is typical
T | e a strong indicator of potential issues such a:
SEER— el | e A Component failure
e e D gpeaynouseg f COMOSION
gg é%é ' g RCY_EN Temperature Sensor A System failure
22— s — Ground

"“ TELEDYNE MARINE 21
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Transducer Dry Connector Resistance Check

Table 24: Transducer Dry Connector Resistance Check
Cable Dry Connector

Description Resistance
- From To

BEAM 1 XMIT to XMIT RTN [see note 8) A W > 1.5 Mohms

BEAM 2 XMIT to XMIT RTN [see note 8) C > 1.5 Mohms

o .
BEAM 3 XMIT to XMIT RTH [see note &) G F > 1.5 Mohms I ra n SI I I It
K

BEAM 4 XMIT to XMIT RTN [see note 8) 1 > 1.5 Mohms

BEAM 1 RCV HI to BEAM 1 RCY LOW (see note 10) e M < 15 ohms

BEAM 2 RCV HI to BEAM 2 RCV LOW [see note 10) U N < 15 ohms R e Ce ive

BEAM 3 RCV HI to BEAM 3 RCV LOW (see note 10) E P < 15 ohms

BEAM 4 RCV HI to BEAM 4 RCY LOW [see note 10) h R < 15 ohms

SHIELD to SHIELD d q <5 ohms . . . . .
e D . o Receive twisted pair shielding
SHIELD to SHIELD > 20 Mohms

Beamformer board (Diode Check)

TEMP to TEMP RTN | | 0 | 113kohms Tem perature SenSOr

VEDC to WXDC GND [see note 6) u T Liode Lhed
Reverse Bias

Power

Forward Bias

SDAT B to VXD GND (see note 7] k T 5.9 kohms

SDAT A to VXDC GND [see note 7) m T = 20 Mohms SynChrO (typical |y nOt used)

SHIELD to ALL B ALL > 20 Mohms
HED oA : AL | - 20wonms Transmit twisted pair shielding
SHIELD to ALL H ALL » 20 Mohms
SHIELD to ALL W ALL > 20 Mohms

echnology SubjeC

"“ TELEDYNE MARINE 29
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OS Cable

-

. E—

. Twisted Pair

Center Core

— .

———— Twisted pair shield

Not shown, Braid, inner core
‘ground

"“ TELEDYNE MARINE 23
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Diode Test

oEnsure the diode position is selected on the voltmeter.

oPerform the test using both direct and reverse polarity:

wReverse polarity: Connect + to U antb T. The expected

reading is approximately 0.6V or OL

(depending on Beamformer board version). 4>|7
oForward polarity: Conneato U and + to T. Since this is a Ze

diode, the expected reading is around 1.9V (not OV as with

standard diodes).

*NOTE* Forward bias is the most important of the two
measurements. Results should be 1.X VDC.

"“ TELEDYNE MARINE 24
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Resistance Check Example

Table 24: Transducer Dry Connector Resistance Check

BEARM 1 XMIT to XAT RTN [see note &) A IR - 1.5 Mohims . '?6‘3'
AEAM 2 NMIT to XMIT ATN [see note B) o C » 1.5 Mohms !j H_é N t th I’ ' | I ty
BEANM 3 XBIT to XMIT AT (see note &) G F = 1.5 Mohms [, 744 O ICe e SI I arl
e — s between beam one through
BEAM 1 ACY M| to BEAM I RCY LOW |see nate 10} e ("] < 1% chams 2 K
BEAM 2 RCV Hi to BEAM 2 ACV LOW (see nate 10} t N < 15 shems 2,7 four for both the tranSducer
BEAR 3 ROV HI bo BEAM 3 ROV LOAW (see note 10] F'S P = 15 ohems ﬂ’ Js’
BEAM 4 ROV HI to BEAM 4 RCV LOW {see note 10) s ] < 15 ghms * and recelver board

g 1

n
SHIELD to SHMELD d q = 5 ohms ji . 3
SHIELD to SHIELD r 5 < 5 iuhires j , 3
SHIELD e SHIELD d r = 30 Mohms ol
RCY EMABLE to VXDC GND (see noke 9 5 i 4.75 gr 99 kohms ‘.,f_ 75 K
TEN 1o TEMP BTN i i 11.3 kphms A %LH
VIDC ta VEDC GND (se note §) u T, ::-:::SE:E';: s 8K
/. ot VOC

b ) Forward Bias

.
SOAT B 1g VEBC GND (see note 7] iLed | | T 5.9 kohd (:';L
SOAT A 1o VEDC GND (see note T} m = 20 Mahms O [
SHIELD 1o ALL B AL 5 30 Mahms oL
SHIELD 1o ALL [ ALL = 30 Mahms oL
SHIELD Lo ALL H AL = }0 Mahms fu ]
SHIELD 1o AL v ALL = M0 Mohms O

echnology SubjeC
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Transducer Dry Connector Resistance Check Troubleshooting Tips:

Troubleshooting Tips:

1.
2.

10.

Teledyne Confidential;

MN/A = Not applicable, no check possible.

Some meters will read as OPEN or overload (OL) for resistances greater than 2Mohms. In most cases this is a pass. TRDI recommends using a multi-
meter that will measure up to 20 MQ.

If the TCM2 voltages are not present, the compass will not work, and the system will not operate in high gain mode. Therefore, the system will still
collect valid data, but the profiling range will be greatly reduced.

If any one of the transmit wires are not correct, then the system will NOT function correctly, and MUST be repaired before accurate current data can be
collected.

If one of the receive wires are not correct, then depending on the failure the system may still be able to function properly with 3 beam solutions.
WVXDC to VXDC GMD - This check needs to be done with the multi-meter in the diode check mode.

Connect the meter's positive lead to VXDC GND, and the negative lead to VXDC (reverse bias).

a) Measure a diode drop of ~0.6 VDC, or an overload (OL), depending on the Beamformer assembly version.

b) Reverse the leads (forward bias) and measure ~ 1.9 VDC.

SDATA and SDATE measurements only apply to Ocean Observer systems that have internal TCM2 compasses.
Each transmit pair resistance must be greater than 1.5 MQ, and within 2 MQ of the resistances on the other three transmit pairs.

Measure a resistance of 4.75 K or 99 K, depending on the Beamformer assembly version.
00/0S 38 kHz receive pairs must be < 290. The 00/0S 38 kHz beamformer adds up to 144 of internal resistance to each pair of receive lines.

I“‘ TELEDYNE MARINE 26
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Example of resistance checks that indicate failure

Table24:

BEAM 1 XMIT to XMIT RTH (see note 8)

Transducer Dry Connector Resistance Check

To

Resistance

>1.5 Mohms

Your Readings

BEAM 2 XMIT to XMIT RTN [see note B)

> 1.5 Mohms

BEAM 3 XMIT to XMIT RTH (see note 8)

> 1.5 Mohms

BEAM 4 XMIT to XMIT RTN (see note 8)

|_-|l|nE

> 1.5 Mohms

BEAM 1 RCV HI to BEAM 1 RCV LOW [s2e note 10)

< 15 ohms

BEAM 2 RCV HI to BEAM 2 RCV LOW [see note 10)

< 15 ohms

BEAM 3 RCV HI to BEAM 3 RCV LOW [see note 10)

< 15 ohms

BEAM 4 RCV HI to BEAM 4 RCV LOW [see note 10)

Dlw|z]=E

< 15 ohms

SHIELD to SHIELD

0

< 5 ghms

SHIELD to SHIELD

< 5 ghms

SHIELD to SHIELD

= 20 Mohms

RCV ENABLE to VXDC GMD (see note 9)

4.75 or 99 kohms

TEMP to TEMP RTN

11.3 kohms

VHEDC to VXDC GND (see note 6)

Diode Check
Reverse Bias

Forward Bias

0.204 VDC

SDAT B to WVXDC GND (see nate 7)

5.9 kohms

oL

SDAT A to VXDC GMD (see naote 7)

= 20 Mohms

OL

SHIELD to ALL

ALL

> 20 Mohms

OL

SHIELD to ALL

ALL

= 20 Mohms

oL

SHIELD to ALL

ALL

= 20 Mohms

OL

SHIELD to ALL

ALL

> 20 Mohms

OL

Teledyne Confidential;

Beam 1 on the transmit portion of the beamformer board
appears to have failed. Higher resistance between reciproc:
beam pairs typically indicates a cable or transducer issue.
Resistance readings on the receive portion of the
beamformer board are highly inconsistent, showing
megaohms instead of ohms. Diode check reading looks
suspect. This may all point to:

A damaged or corroded cable

A flooded connector impacted by corrosion

A faulty beam former board

Overall Assessment:

These results strongly suggest a severely compromised
system.

Recommendation If abnormal data is observed or a system
Issue is suspected, perform a esile resistance check as
one of the first troubleshooting steps. This provides a clear
diagnostic baseline and helps identify potential failures earl
Tip:you can always compare a resistance check to the
baseline resistance check provided when the system was
installed to gain a better understanding of basic system
health how your system is aging.

Everywhereyoulook™
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Things to look out for

Corrosion or evidence of
flooding

Scorched pins or scorch
marks on the connector plug

Cuts or abrasions on the we
end of the cable, they may
lead to flooding

Cable fatigue or excessive
cable wear

Crushed cable

EaRachnology Subject s

Teledyne Confidential; C8 Biisiness Data
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Diagnosing Failures Ocean Surveyobeckbox

AWhen t9 I:\dl?C?nvneCt the deCk U[‘"t and run the W WinADCP - C:\Users\kgrangier\Desktop\ADCP_test2_150_20250710T07204
t ¢ u S a u a I 3 I 7\ y. e 9 File Edit Options Animate Export Utilities Window Monitor
A1f PT200 (PT3 & PT6) continue to fail rofle

A Run the Cable checks

A If all the cable checks are good, then EMI could
be getting in at thedeckbox

A If the PT200 fails with the cable disconnected
then thedeckboxmay be getting EMI

A Run the PC2 test to seediéckboxis ok
A No Temp data can mean bddckbox

A Single beam issues are signs of dadkbox i i A AN
A Test the motherboard in thdeckbox B (0 SO U S SR o- NN SR IO
A Ask RDIFS or UNOLS pool for adeskbox o A A

Intensity

"“ TELEDYNE MARINE 29
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Diagnosing Failures Ocean Surveyor

AFFT (Fast Fourier Transform)
A Acoustic Interference

B NGSPFFT Ve

Exit Comms

Fie
Import | Sys

Fitered Data Test Rosuts .
B Bm2 Bmd Bm4 |F°2

153.6 kHz, RSSI = 73 Sys
0.2 kHz, Pilter OFF [Bw
155.1 RHz @ 12.9 dB Peak

153.€ kHz, RSSI = 76
0.2 kHz, Filter OFF
155.0 RHz @ 16.7 dB

non
nonon

sl ST :
onie) . ’
R (I TRI®]

o

- Conelation Magnitude (%)
Lag Brml Bm2 Bm3 Bmé
0 100 100 100 100
€4 75 69 63
36 56 45 33
16 46 30 18
11 44 24 14
9 42 20 15
41 17 17
14 40 15 16
15 36 14 11
13 3¢ 14 11
11 3¢ 14 10
7- 83 120 8

b
HOWO AN me N
-

o

Run-time error ‘8021

“Isys

BW
Reset Peak

153.6 kHz, RSSI = 62 pa N 3.6 kHz, RSSI = €3
.2 kHz, Filter OFF Internal error retrieving device control block for the port }.2 kiz, Filter OFF
5.0

155.0 KHz @ 14.8 dB KHz @ 12.7 d8
Beam 3
oK

nonon
o

20 20

-20 -20
0 0
kHz kHz
FFTN Window Hatdware BM H&M; Gain System Frequency -

-| 512 |4+

Fiter
GOnCof | COn @Ot | Nyow | wide|| Low | High || - [Defauit] + |

A W TELEDYNE MARINE | 5
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lagnosing Fallures Ocean Surveyor

FFT
A EMI on Cable

Exit Comms

~Fie
: Import Export ;Sys

1s3.

kH#z, RSSI = 71 153.6 kdz, RSSI = 75
'BW kHz, Pilter ON 0.2 kHz, Filter ON
Fitered Data Test Results i S
Bml Bm2 Bm3d Bmd |[FS2K 156.3 RHz @ 7.5 dB [Peak = 150.1 RHz @ 11.5 dB

BW () — e
sm®) [T [A5] 5]
RS [(m[®[®]| ,
Score [P [Morg [Warg] P
170 Status

Time TOut Outs Buffer
12 41 0 1009

I~ Conelabion Magnitude (%) -

[Tl
o
PRS-

Lag Bml Bm2 Bm3 Bmd g 0 e Y Vo
0 100 100 100 100
1 60 60 61 61
2 28 28 30 29 A
§ 5 e 10y 18
4 % 12 7 a
s 5 3 7' 2 _ A
6 4 14 5 1 -20 =20 it | '
7 2: 30 B 22 ] U
g 4. & Z
g @ 3 2 2
10 204 2 7o
1 2 e Ay 2 kiz
it “Isys = 153.6 kHz, RSSI = 59 153.6 kHz, RSSI = &0
pw = 0.2 kHz, Filter ON 0.2 kHz, Filter ON
Peak = 150.1 KHz @ 7.6 dB Peak = 155.0 Kiz @ 6.8 dB
Beam 3 Beam 4
20 R R A R S 20

ks 0
20 Mk LYY
i AR |-
kHz kHz
TN Window Fiter v Bandwidth | Hadwers Gain— - Syatem Fiequency | S
-2 sl @oncon [ ©0nCOf | Nuow | wids || Low | Hioh || = [Defaure] & ||

uHoAs <
ADCP

= (D [ AW TELEDYNE MARINE | 5,
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Diagnosing Failures Ocean Surveyor Data Review

A Single Ping Data Examples
A https://currents.soest.hawaii.edu/uhdas_dot_org/bad_beams/index.html

« > C L-illhttps://currents.soest.hawaii.edu/uhdas_dot_org/bad_beams/index.html 1}) ) (= @
oo BS Sign in to your acco.. @ Home | Salesforce n InContact Login 4 EASE (PROD SERVER) < Teledyne RDI Support @ UHDAS monitoring »» 3 All Bookmark
ADCP thumbnails
atl_explorer_2009-elec-os75_vel atl_explorer_2003-elec-o0s75_cor atl_explorer_2003-elec-0s75_amp
200 - i 32 158
0- . oo 120
- —1.5 m
=3.0
3.0 200
%3 120
] ﬁ
- —3.0
3.0 200
-y Faa
12 180
oo -130
- - 80
sop EELELL FRRT S Bt ] e i TR VERTY Fao
263.00 263.03 263.10 263.1> 263.00 263.035 263.10 i%d.15 263.00 263.05 63.10 Z63.1>
atl explorer 2009-elec-0s75 vel atl explorer 2009-elec-0s75 cor atl explorer 2009-elec-0s75 amp
discowery_2022-elec-os75_vel discovery_2022-elec-0575_cor discowery_2022-elec-os75_amp
A h i |J- e &
7o il 1] ||||H| [ M {ili] 33 E
aso {§1 211 i LI o 39 i
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Diagnosing Failures Ocean Surveyor Data Review

AThermistor

A Temperature pegged at about 92.56C
A Indicates a short probably due to water ingress into the electronics
A Failure is likely in days to months
A Temperature will likely have started jumping prior to pegging

A Frequent or noisy temperatures (spikes of #)C) indicate electrical noise
A Move the deck unit closer to the transducer to shorten the cable run
A Move EMF sources away from the cable

A Occasional temperature spikes of a few degrees might be coming from another sonar
A Ignore, unless there is a coincident bias in the velocities
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ANorkhorse

AMDCP design where errors can get in
AMDiagnosing Failures
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ADCP design where errors can getWH

AWorkhorse
A 4 independent ceramic transducers
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ADCP design where errors can getWH

AWorkhorse
A 4 independent ceramic transducers

Peeling on transducer
face can lead to water
ingress and flooding

"“ TELEDYNE MARINE 36

Everywhereyoulook™

Teledyne Confidential; C8




ADCP design where errors can getWH

AWorkhorse

A 4 independent ceramic transduce CABLE P3
A Other Electronics

/O CABLE CONNECTORAND == & 1 ;

COMMON MODE CHOKE

GROUND
= JUMPER

‘ - ' -‘\'\\ ~PIO BOARD
L -y ,//\ CPU BOARD
S \ DSP BOARD

SHIELD

BATTERY
CONNECTOR

RS-232/RS-422
SWITCH FUSE

Figure 59. Original Workhorse Board Stack
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ADCP design where errors can getWH

AWorkhorse TRANSMIT
A 4 independent ceramic transducers

A Other Electronics

I/0 CABLE CONNECTOR AND
COMMON MODE CHOKE

d PIO BOARD
BATTERY, =
CONNECTOR WHP BOARD
SHIELD
RS-232/RS-422 GROUND
SWITCH JUMPER
FUSE
Figure 56. Workhorse |l Board Stack

Everywhereyoulook™
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ADCP design where errors can getWH

AWorkhorse Built in Tests (PT Commands)
A 4 independent ceramic transducers APT2¢ Ancillary System Data
A Other Electronics APT3 = Receive Path

APT4 = Transmit Path

APT5 = Electronics Wrap Around
APT6 = Receive Bandwidth
APT7 = RSSI Bandwidth
APT200 = All tests

ANOTE: Add 100 for automatic test
repeat

ANOTE: For best results test in water
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Diagnosing FailuresWorkhorse

A Fault logs (FD command) i reiee - s

Overflow Count = 0
AA'SO run PDO CheCk TOOl "iié -:;f:g;i fault: :;,fue:f;3,12:32:33.13
. Time of last fault: 21/07/08,13:14:43.54
A Running the PT tests e 1o
Entry # 0 Code=0206h Count= § Delta=1414772 Time=21/05/19,15:20:36.64

A Run WHEFFT Parameter = 00018F00h

Timeout waiting for device ready.
Entry # 1 Code=0alah Count= 1 Delta= 0 Time=21/07/08,13:14:42.04

Parameter = 000000000

Fluxgate circulit excessive offset drift.

Entry # 2 Code=0albh Count= 1 Delta= 0 Time=21/07/08,13:14:42.54

Parameter = 00000000h

Tilt ecircuit excessive offset drift.
Entry $# 3 Code=0aldh Count= 1 Delta= 0 Time=21/07/08,13:14:43.04

Parameter = 000000000

Attitude temperacture sensor out of range.

PDO Check Entry $# 4 Code=0al7h Count= 1 Delta= 0 Time=21/07/08,13:14:43.54
ConCATENATE Parameter = 000000000
”' System Data Integrity Ambient temperature sensor out of range.

SUESECTION ‘ opes End of fault log.

FFT Test View

Ping Test View

Compas

PRO
Duration

® Output ensemble time

Select PDO
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ADCP design where errors can getWH

AWorkhorse
A 4 independent ceramic transducers
A Other Electronics
A Baud rate —

CABLE P3

ARS232 vs 42 |

TRANSMIT
CABLE P3

ISM COMPASS ===

GROUND

1/O CABLE CONNECTOR AND JUMPER

COMMON MODE CHOKE P Nttt R T 4 (R BATTERY
. CONNECTOR

10 80ARD

= — PIO BOARD
BATTERY,
CONNECTOR | WHP BOARD - CPUBOARD
SHIELD ¢ i~ DSP BOARD
B SHIELD
RS-232RS-4224 "\ GROUND —— 4
SWITCH JUMPER AWy FUsE
YFUSE Figure 59, Original Workhorse Board Stack
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ADCP design where errors can getWH

AWorkhorse Comms, Loop Back Test:
A4 independent ceramic transducers & £or Re232 communications, short pins 1
A Other Electronics and 2 together on the female-@in
A Baud rate connector that was plugged into the
A RS232 vs 422 WorkHorse
A cable is power & comms A For RS$122, connect a jumper between

pin 2 to pin 6 and another jumper
between pins 1 to pin 5 of the
underwater connector at th&orkHorse
end of the cable.
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ADCP design where errors can getWH

Power: Monitor/Sentinel

AWorkhorse o1 -

A 4 independent ceramic transduce! ", \BLK N N (2
RS-232IN/CHARS-485A/ RS-422 OUTA | 1 3

A Other Electronics RS-232 OUT/ CHA RS-485B/ RS-422 OUTB | 2 ;‘:_T 2
CH B RS-485A / RS-422INA | 5 BRN 9

A Baud rate CHB RS-485B /RS-422INB | 6 GRN 8

4
A RS232 vs 422 COMMUNICATION RETURN 5
] P3
A cable is power & comms POWER+| 3 |RED| | o BLKMWHT ~ (4
YEL BLK

POWER- | 7 —® = 1

Yaeach P P2

ire siae _\ /’_
RS-422 RXDA IN + L ﬂ BRN 6
RS-422 RXDBIN- | W i i BLU_ 5
TXDA RS-232 OUT/RS-422 OUT + | M i i WHT | 5
TXDB RS-232 INIRS-422 OUT- | X i i BLK_ 1 4
DATACOM (COMMUNICATION RETURN) N i i GRN 4
VDC + (POWER +) | E i i RED | 5
VDC - (POWER-) | G U YEL 7

Mariner

Everywhereyoulook™
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ADCP design where errors can getWH

AWorkhorse Deck Unit:
A 4 independent ceramic transducers A Check fuses:
A Other Electronics A 3 fuses total
A Baud rate
A RS232 vs 422

A cable is power & comms
A deck unit is power + comms
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ADCP design where errors can getWH

AWorkhorse Deck Unit:
A 4 independent ceramic transducers A Check fuses:
A Other Electronics A 3 fuses total
A Baud rate
RS-232 25-pin to 9-pin Cable - -pin to oard Cable
A R8232 VS 422 'ji;: .: p Ri4229p to /O Board Cabl
A cable is power & comms s g
.o e RS-422
A deck unit is power + comms = COMPUTER /0 BOARD
CH. 1 J20 CH.1J19
Cable Type ADCP Signal | Chassis =~ Computer  Computer Signal
RS-232 DATA IN 2 3 DATA OUT
25-pin to DATA OUT 3 2 DATA IN
9-pin GND 7 5 GND
RS-422 DATAIN A 2 DATA OUT A (+)
9-pin to DATA OUT A 4 DATA IN A (+)
I/O board COMMON 3 COMMON
DATAIN B 7 DATAOUT B (-)
DATAQUT B 8 DATAIN B (-)
Figure 21. Mariner Deckbox to Computer Serial Cable
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ADCP design where errors can getWH

AWorkhorse
A 4 independent ceramic transducers
A Other Electronics

A Baud rate
A RS232 vs 422

A cable is power & comms
A deck unit is power + comms
A Benchtop cable power supply

A Notorious for EMI, made for
bench top testing.
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