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CONVENTIONS USED IN THIS MANUAL

Conventionsused in the LongRanger / QuarterMaster Acoustic Doppler Current Profiler (ADCP) Opera-
tion Manualhavebeen established to helplearn howto use the system quickly and easily.

Menu items are printed in bold: click Collect Data. Items that need to be typed by theuser orkeysto
presswillbeshownas <F1>.1fa key combination were joined with a plus sign (<KALT+F>), press and
hold thefirstkey while pressing the second key. Words printed in italics include program names (TRDI
Toolz) andfilenames (TestWH.rds).

Code orsamplefilesare printed usinga fixed font. Here is an example:

[BREAK Wakeup A]

WorkHorse Broadband ADCP Version 50.40
Teledyne RD Instruments (c) 1996-2012
All Rights Reserved.

>

Y ou will find three other visual aidsthat helpyou:Notes, Cautions, and References.

4 This paragraph formatindicates additionalinformation that may help you avoid problems or
thatshould be consideredin using the describedfeatures.

This paragraph formatwarns the reader of hazardous procedures (for example, activities that
may causelossof data or damage to the Long Ranger / QuarterMaster ADCP).

This paragraph format tells the reader where they may find additional i nformation.

Weightin airfor a LongRanger/QuarterMaster systemis between 38.5 Kg (85 pounds) to 124.7
Kg (275 pounds). Useliftingaids and proper lifting techniques when moving.

ek
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How 10 CONTACT TELEDYNE RD INSTRUMENTS

Ifyouhavetechnical issuesor questionsinvolvinga specific application or deployment with your instru-
ment,contact our Field Service group:

Teledyne RD Instruments Teledyne RD Instruments Europe

14020 Stowe Drive 2A Les Nertieres
Poway, California 92064 5 Avenue Hector Pintus
06610 La Gaude, France
Phone +1 (858) 842-2600 Phone +33(0) 492-110-930
FAX +1 (858) 842-2822 FAX +33(0) 492-110-931
Sales —rdisales@teledyne.com Sales — rdie@teledyne.com
Field Service — rdifs@teledyne.com Field Service — rdiefs@teledyne.com

Client Services Administration — rdicsadmin@teledyne.com

Web: http://www.teledynemarine.com/rdi

For all your customer service needs including our emergency 24/7 technical support, call+1 (858) 842-2700

Self-Service Customer Portal

Use our online customer portal at http://www.teledynemarine.com/rdi and click on the Support link to download manuals or other
Teledyne RDI documentation.

Teledyne Technologies Secure Extranet

Teledyne RD Instruments Firmware, software, and Field Service Bulletins can be accessed only via our Customer Support Portal.

To register, please go to https://extranet.teledyne.com/ layouts/15/Registration/registration.aspx?company=7 to set up your customer
support account. After your account is approved, you will receive an e-mail with a link to set up your log in credentials to access the portal
(this can take up to 24 hours).

Once you have secured an account, use https://extranet.teledyne.com/sites/Marine/RDI to access this data with your unique user name and
password.

If you have an urgent need, please call our Technical Support hotline at +1-858-842-2700.
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Chapter

AT A GLANCE
’“‘

In this chapter, you will learn:
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System Overview

The Long Ranger and QuarterMaster systems consists ofa ADCP, cables, battery pack, flash memory card,
and software. Both battery capacity and memory can be increased with upgradesforlonger deployments.
Use the PlanADCP software to confirm you have enough memory and battery capacity for your deploy-
ment. The ADCP canalso beused for direct-reading current profile o peration. They only require the addi-
tion ofa Windows® compatible computer to configure the ADCP and to replay collected data. See the
Outline Installation Drawings for dimensions and weights.

Picture

Description

The Input/Output (1/0) cable connects the ADCP to the computer and external power sup-
ply. When the cable is not connected, use the dummy plug to protect the connector.

The Beam-3 mark shows the location of Beam-3 (Forward).

The end-cap holds the I/0 cable connector. When assembling the unit, match the Beam 3
mark on the end-cap with beam 3 number on the transducer.

Use the Vent Plug to vent the system before opening the housing. Loosen the port % turn
and listen for airflow; if none, then open another % turn and listen again for airflow. Re-
peat until the Vent Plug is fully removed. This will ensure no internal pressure is present
when removing the housing.

The transducer assembly contains the transducer ceramics and electronics. The standard
acoustic frequency is 75 kHz for Long Ranger ADCPs and 150 kHz for the QuarterMaster.
The orange urethane faces covers the transducer ceramics. Never set the transducer ona
hard surface. The urethane faces may be damaged.

The Thermistor is embedded in the transducer head and measures the water temperature.

The pressure sensor (standard 200 Bar) measures water pressure (depth) and is located un-
der the square anode.

The standard ADCP housing allows deployment depths to 1500 meters. The housing is
available in 851.0mm (Self-Contained and optional External Battery Case), 608.0mm (2 bat-
tery pack Self-Contained), and 330.2mm (Direct Reading) lengths.

The ADCP electronics and transducer ceramics are mounted to the transducer head. The
numbers embossed on the edge of the transducer indicate the beam number. When as-
sembling the unit, match the transducer beam number 3 with the Beam 3 mark on the
end-cap.

The Self-Contained ADCP includes a longer housing to hold up to four alkaline battery
packs. The internal battery pack has 450 watt-hours (Wh) of usable energy at 0 C. When
fresh, the voltage is +42 VDC. When depleted, the voltage drops to 30 VDC or less.

Long Ranger / QuarterMaster ADCPs come standard with one memory card. Two PCMCIA
memory cards slots are available. The maximum memory for each slot is 2GB, with the to-
tal memory capacity not to exceed 4GB.

Weight in airfor a LongRanger/QuarterMaster system is between 38.5 Kg (85 pounds) to
124.7 Kg (275 pounds). Use lifting aids and proper lifting techniques when moving.
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|/O CABLE CONNECTOR
PRESSURE SENSOR/ANODE

URETHANE TRANSDUCER FACES

END-CAP

HOUSING

ELECTRONICS AND
BATTERY PACKS

TRANSDUCER HEAD

Figure 1. Standard LongRanger / QuarterMaster Overview
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VENT PLUG

1/0 CABLE CONNECTOR
PRESSURE SENSOR
URETHANE TRANSDUCER FACE

{ P P Jo— END-CAP

Jussil HOUSING

ELECTRONICS AND
BATTERY PACKS

TRANSDUCER HEAD

Figure 2. High-Pressure Long Ranger Overview
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=} T ar
‘ e F\—END-CAP
BEAM 3 MARK / 3 i J

VENT PLUG
I/O CABLE CONNECTOR ®—— HOUSING

PURGE PLUG TRANSDUCER

PRESSURE SENSOR
(UNDER ANODE)

URETHANE TRANSDUCER FACES

Figure 3. High-Pressure QuarterMaster Overview— (6000 meter Direct Reading Shown)
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Long Ranger / QuarterMaster Models and
Options

The following section explainsthe different optionsavailable for the Long Ranger / QuarterMaster.

e Direct Reading Upgrade —The Direct Reading Long Ranger / QuarterMasteris forrealtimedata
collection from a stationary platform (for example, from an oil platform or from the bottom look-
ing up and wired to shore).

The Direct Reading Long Ranger / QuarterMaster with External Battery Caseis designed to allow
for mountingthetransducer closerto the bottomorinside ofa surface buoywith the batteriesin a
separate waterproof case.

e External Battery Case — Addingexternal batteries is typicallyused to increase the deploymentfor
Long Ranger / QuarterMasters. The External Battery canbeused to provide backup power for
real-time deployments.

e Memory—The Long Ranger / QuarterMasterincludes one memory card. Two PCMCIA memory
cardslots areavailable (see PC Card Recorder for memory card specifications). The maximum
memoryforeachslotis 2GB, with the total memory capacity notto exceed 4GB.

e High-Pressure Systems — The standard Long Ranger / QuarterMaster system allows deployment
depthsto 1500 meters. High-pressure systems are available in depth rating of 3000 meters and
6000 meters (QuarterMaster only). Thisoptionis notavailable as an upgrade as it requiresa spe-
cial transducer assembly and housing. See the outline installation drawings for dimensionsand
weights (see Dimensions).

e HighPower Extended Range (QuarterMaster 6000m depthversiononly) —Increases transmit power
by afactorof2.25. The higher power output maintains high performance and the maximum pos-
sible range performance in deep,lowbackscatter waters.

e Spare boards kit — Contains a set of spare printed circuit boardsfora quick replacement in the
eventofa failure. The kitcontainsa calibrated setand the boards should notbe separated. The set
doesnot include the receiver ortunerboards (notfield replaceable).

e LADCP/Surface Track/WM15—With the Water Mode 15 feature upgrade installed, the Long Ranger
/ QuarterMaster hasthe capabilityto be setup asa Lowered ADCP (LADCP). The LADCP uses
one ortwo Workhorse ADCPs mounted on a rosette. The rosette is lowered through the water col-
umn (one ADCP is lookingup and the other is looking down). This setup allowsyouto cover a
larger partofthe water column. By loweringthe ADCPs through the water columnyoucan get an
oceanprofile that is greaterin range than the systems combined. In a setup like this, youwould
want the ADCPs to collectdataat the same time or synchronize their pingingwhen using two
ADCPs. Pleaserefer to the LADCP User’s Guide.pdf (item 10a on TRDI’s website) for more details.

e VmbDasSoftware — Controlsthe Long Ranger / QuarterMaster and displays profile datathrough a
personal computer (provided withthe Direct Readingupgrade).

"‘ TELEDYNE MARINE
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Computer Considerations

TRDI designed the ADCP to use a Windows® compatible computer. The computer controlsthe ADCP and
displays itsdata, usually through our WinSC, WinADCP, or VmDas programs.

] TRDI highly recommends that you download and install all of the critical updates,
recommended updates, and the service releases for the version of Windows® that you are
using prior to installing any TRDI software.

Minimum Computer Hardware Requirements:
¢  Windows 10®, Windows 8®, Windows 7® Desktop, Laptop, or Netbook computer
e Screenresolutionabove 1024x768
e One Serial Port (two ormore High Speed UART Serial Portrecommended)

4 VmDas has special requirements —see the VmDas User’s Guide for detailed information on
computer requirements.

The computer configuration varies depending of the number of communication ports and the external
datarefreshrate. Serial communicationsrequire a lot of processor resources, and the minimum require-
mentscan vary. A good quality video card is required to operate VmDas and WinA DCP simultaneously.
We do not use graphic card 3 D functions; however, video memoryis needed to display all graphics.

However, with experience we can recommend that:

e Ifyouare using morethan two communication ports,youshould notusea Celeron processor.

e IntelPentium III processors work bestto operate the ADCP and give accessto the displayand
keyboard withoutlosingensembles.

Power Overview

Long Ranger / QuarterMaster ADCPs require +20 to 50 VDCto operate.

Power on Cycle

WorkHorse ADCPsrequire +20 to 50 VDCto operate. A fresh alkaline battery provides +42 VDC. The
Lithiumbattery provides +34 VDC. The power supply or battery packmustbe ableto handletheinrush
currentas well. Inrush current is the current required to fully charge up the capacitorswhenpoweris ap-
plied to the ADCP. The capacitors provide a store of energy for use duringtransmit. The inrush currentis
as high as 3 Amps rms. The ADCP willdrawthis amperage untilits capacitorsare fully charged.

Ifthe powersupplyorbattery packlimitsthe current or the power drop on the cableis significant, then
the poweroncycle willtakelonger.Itcan take up to one minute. Youdo not want the powerto shutdown
duringtheinrush currentdraw, asthismay notallowthe ADCP electronicsto start.

AC Power Adapter

The ACpoweradapteris designed to maintain a 400-ma supply underthe ADCP’sinrush current. The

adapters are75-Wattsupplies, with48 VDC, 1.5 amp outputs. They will not fall backto 0 amps, 0 volts
underaload. Customer provided power supplies might shut themselves down under such a load; when
that occurs, the ADCP will not wakeup.

AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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The AC Adapterinput voltage is sufficient to override the internal Lithium battery voltage (for example,
the ADCP willdrawallpower fromthe ACadaptereven if the Lithium batteryis installed and connected).
Alwaysusethe ACadapter whentesting the ADCP to conserve the battery power.

Before using the optionalLithium battery pack, always run the batteryself-test. See Testing
the Lithium BatteryPack forinstructions.

Instruments with high inrushcurrents occasionally trigger the optional Lithium battery pack
f ! E shortcircuit detection, which turns the battery off. If this happens, do the following:

e ConnecttheACadapter andwaitfor a minuteand then connectthe battery pack.
Oncethe ADCP is connected, unplug the AC adapter. The ADCP will work normally
after that.

~

]
] L
WEE— o

P1

BL
POWER +| 4 K/WHT POWER
BLK
POWER- | 1 SUPPLY
Figure 4. AC Power Adapter

Internal Battery Power Overview

The LongRanger / QuarterMaster’sinternal battery supplies +42 VDC. The AC Adapter runsonany
standard A Cpowerand supplies +48 VDCto runthe ADCP whenthebatteriesare not connected.

The AC Adapter input voltage is sufficient to override the internal battery voltage (for
example, the ADCPwill draw all power fromthe AC adapter even if the battery is installed
and connected). Always use the AC adapterwhentestingthe ADCPto conserve the battery
power.

¢

Keep in mind the followingabout Long Ranger / QuarterMaster alkaline battery packs:
e TRDI specifies itsbattery packs to have 450 Watt-hours (Wh) of usable energy at 0°C.

e A Standard ADCP battery packshold 28 ‘D-cell’ alkaline batteries with a voltage, whennew, of
approximately 42 VDC.

e Whenthe capacity ofa battery packis 50% used, the voltage (measured across the battery con-
nector) falls to approximately 32to 35 volts. However, keepin mind that thisvoltage is notan ac-
curate predictor of remaining capacity.

e Transmitted powerincreases or decreases depending onthe input voltage (within the voltage
rangeof201t050VDC). A freshbattery provides +42 VDC. Batteries spend most of theirlife ata
nominal voltage of +33 VDC.

"‘ TELEDYNE MARINE
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@ The transmitted power is decreased one DB if the input voltage drops from42 VDCto 33
VDC.For a 600 kHz ADCP, each one DB drop will result in adecrease in range of one default
depth cell.

e Batteriesshouldbereplaced when the voltage fallsbelow 30 VDC (measured across the battery
connector).

e Batterypacks differ fromoneto another.
e Storebatteriesin a cool drylocation (0 to 21 degrees C).
e Do notstorebatteriesinside the ADCP for extended periods. The batteries may leak.

e Use batterieswithin oneyear ofthe manufacture date (use by warningdate*).

Do not deploy the system withbatteries that are olderthan the Warning date. It should be
i'? noted, that while a battery pack will not be dead afterthe Warning Date, the actual
= performance of the batteryisin doubt,and TRDIdoes not warranty any deployment
started with abattery pack that is past its Warning date.

TRDI batteries have four dates on them:
Manufacture Dateis the date the battery was built and final tested.

TRDI Ship by Date provides the maximum duration that the battery will remain on our
shelves before we will ship and is 6 months after our manufacture date.

Warning Date* provides the last date when the battery should be used to starta
4 deploymentand is 12 months from the manufacture date.

Expiration Date provides the date whenthe battery shouldno longer be considered useful
andis 2 years from the manufacture date.

*A battery pack used to starta deploymentpriorto the WarningDate means that it will
perform as expected and provide therequired power for any deployment that was created
using the TRDI planning module. For example, if your deploymentis going to be 12 months
long and the battery label shows it is nine months old, it is safe to use the battery.

Battery replacementinduces both single and double cycle compass errors. The compass
should be calibrated after replacing the battery pack.

\d These compass effects can be avoided by using an optional external battery pack. The
optional external battery housing holds up to four batteries, and can easily be replaced on-
site. If the optional external battery is placed a minimum of 1 meteraway from the ADCP,
no compass calibration will be required.

"‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page9
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UPPER MODULE LOWER MODULE

\BATTERY CORE|

Figure 5. Battery Modules

F The upper battery pack module has athicker and larger diameter topplate aswellas a
shorter battery pack power cable. This module will not slide downas far into the housing as
— the lower module.

".‘ TELEDYNE MARINE
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Setting up the System

Use this section to connectthe Long Ranger / QuarterMasterto a computer and establish communica-
tions. Installthe TRDI Toolz software in order to communicate with the ADCP.

Initial Battery Connection

When youfirst receive your Long Ranger / QuarterMaster, the batteries areinstalled, but the battery
powercablesare notconnected.

To connect thebatteries:
1. Removetheend-cap(see End-Cap Removal Procedures).

2. The batterypack power cable connectors are tucked around the battery module. Carefully pull
them free.

3. Connect thebattery packpower cables totheinternal1/O cable.

4. Installtheend-cap (End-Cap Replacement).

5. Verify the compass calibration (Compass Calibration V erification).

Figure 6. Initial Battery Connection

AW TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Set Up the Long Ranger / QuarterMaster ADCP

To set up the Long Ranger / QuarterMaster ADCP:

1. Connect theI/Ocabletothe Long Ranger/ QuarterMaster ADCP. Do so by pushingstraightin
against the connector. Roll the retaining strap/Cable Clip with O-Ring over the connector.

) Place a light amount of dry silicone lubricant spray on the connector pins (rubber portion
only). This will make it easier to connector removethel/O cable and dummyplug. See I/O
Cable and Dummy Plug for details.

2. AttachtheI/Ocabletothecomputer's communicationport. The standard communications set-
tings are RS-232,9600-baud, no parity, 8 databits and 1 stop bit. Usean RS-422to RS-232
adapterifthe ADCP is configured asRS-422.

3. Connect the ACpoweradaptertothelI/Ocable.

100 to 240 VAC

50/60Hz AC Power Adapter
M e TR
= L e

\:’f)\irect-Reading ADCP

MEMORY CARD
(INSTALLED ON DSP BOARD)

I/O CABLE
450 Wh BATTERY PACKS (4) to Serial Port

(NOT CONNECTED WHEN SHIPPED) (COM1 or COM2)

Self-Contained ADCP

Figure 7. Long Ranger / QuarterMaster Connections

Long Ranger / QuarterMaster batteries are shippedinside the ADCP but not connected.

\ Connect the battery and seal the ADCP before deployment.

f ! } For testing, the battery can be disconnectedto save batterypower. If the batteryis
connected, use the AC power adapterto override the battery voltage to conserve the
battery.
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Connecting to the System using TRDI Toolz

To establish communications with the Long Ranger / QuarterMaster:
1. Connect thesystemand apply power.
2. Startthe TRDI Toolz software.
3. Select New Serial Connection.

4. Enter the ADCP’scommunicationsettings. Selectthe COM Port
the serial cableis connected to and set the Baud Rate from the
dropdown lists.

5. Clickthe Connectbutton. Once connected, the buttonwill
changeto Disconnect.

6. ClicktheBreak n ) button. From the Break button drop down menu,
selectSoft Break (= = =). The wakeup banner will display in the terminal
window.

[BREAK Wakeup A]

WorkHorse Broadband ADCP Version 50.41
Teledyne RD Instruments (c) 1996-2010
All Rights Reserved.

>

d Itmay be necessaryto click inside the terminal windowandthen click the Break button to
wake up the system.

If you are unsure of the ADCP’s baud rate, use Tools, Find ADCP. TRDI Toolz will try different
baud rates until it connectsto the ADCP.

>{iq92ML22jf~2f5gJ Checking 9600 baud rate
2 Checking 115200 baud rate
WorkHorse Broadband ADCP Version 50.41
Teledyne RD Instruments (c) 1996-2010
All Rights Reserved.

>

For help on using TRDI Toolz, click the icon.

Long Ranger / QuarterMaster batteries are shippedinside the ADCP but not connected.
Connect the battery and seal the ADCP before deployment.

>

AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Connecting to the System using BBTalk

To connect to the Long Ranger / QuarterMaster ADCP using BBTalk:

-
‘Connect To

[

I™ Connect To Last Open Port On Startup
[™ Overwte Log Fies When Opening
I~ Error Checking For Script Files

[¥ Send CK On Baud Rate Change (CB Command)
[™ Echo Characters
™ Wait for Prompt in Script File

Fnish

Start BBTalk
LEEFE: Start the BBTalk program (for help on using BBTalk,
e )
. Lo see the RDI Tools User's Guide).
Broadband
T (el On the Connect To screen, select WorkHorse.
COM Port NEMO
AccQmin
<Back Neat > Cancel Help
=== Select the COM port the Long Ranger / QuarterMaster
ADCP cable is connected to.
Click Next.
Ho |
[ port settings =5 Enter the Baud Rate, Parity, Stop Bits, and Flow Con-
S, trol. If you are unsure of the settings, leave them at
Baud Rate: % the default settings as shown.
Bty b &l Click Next.
Sop Bits | (O |
Bow Control None -
<Back | Mext > | Cancel Help
[optins i Click Finish.
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jfflle Edit View Transfer Tools Window Help

el

of plie] 8] 3]

[BRERK Wakeup A]

orkHorse Broadband ADCF Version 50.38
eledyne RD Instruments (c) 1996-2010
11 Rights Reserved.

>

Ready |comz: las00, N, 8, 1

|F2: Script OFF |F3: Log OFF |F4: ASCI

4

Wakeup

On the File menu, click Break (you can also press the
End key to send a break or press the B button on the
Toolbar).

You should see the wakeup message appear on the log
file window.

If your ADCP does not respond, check the serial port,
cables, AC power, and battery connection (Self-Con-
tained only). If necessary, refer to the Troubleshooting
section.

7N

7% BETalk - Teledyne R
& File Edit View Transfer  Tools Window Help

of rlif el 3]

or o piovmaz o (o vmar o (o vmas-

[BREAK Wakeup A]

WorkHorse Broadband RDCP Vers
[Teledyne RD Instruments (c)
211 Rights Reserved.

>

Port Settings
Connection Preferences

Baud Rate:

115200 vI
Parity None VI

Stop Bits

Q ADCP detected.

Flow Carttrol

Long Ranger / QuarterMaster batteries are shippedinside the ADCP but not connected.
Connect the battery and seal the ADCP before deployment.

If the wakeup message is not readable or visible:
On the File menu, click Properties.

Click the Auto Detect ADCP button.

Click OK when the ADCP is detected. Try to wake up
the ADCP again.

Both BBTalk and the ADCP must use the same
Baud rate.

"~‘ TELEDYNE MARII}IE
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Changing the Baud Rate in the ADCPs

The ADCP can be set to communicate atbaud ratesfrom 300to 115200. The factory default baud rateis
alwaysg9600baud. Thebaud rateis controlled via the CB-command. The following procedure explains
howtosetthebaudrateandsaveit in the ADCP. This procedure assumes thatyouwill be usingthe pro-
gram TRDI Toolz or BBTalkthatis supplied by Teledyne RD Instruments.

[BREAK Wakeup A]

WorkHorse Broadband ADCP Version 50.38 Connect the ADCP to the computer and apply power.

Teledyne RD Instruments (c) 1996-2010 Start the TRDI Toolz or BBTalk program and establish
All Rights Reserved. communications with the ADCP. Wakeup the ADCP by
>crl sending a break.

[Parameters set to FACTORY defaults]

At the ">" prompt in the communication window, type
CR1 then press the Enter key. This will setthe ADCP to
the factory default settings.

>

BAUD RATE CB-command Send the CB-command that selects the baud rate want

) to use. The table on the left shows the CB-command

300 CBo11 settings for different baud rates with no parity and 1
1200 CB111 stop bit.
2400 CB211 For example, to change the baud rate to 115200, at
4800 CB311 the ">" prompt in the communication window, type
cb811 then press the Enter key.
9600 CB411 (Default)
19200 CB511 Q The CB? command will identify the communica-
38400 cB611 tion setting.
57600 CB711
115200 CB811
>cb? The ADCP will send the command CK to save the new
CB =411 -~ ———————————————— Serial Port Control (Baud X
[4=9600]; Par; Stop) baud rate setting.
>cb811 Exit TRDI Toolz/BBTalk.
>CK 4 S defaul The ADCP is now set for the new baud rate. The baud
iP;iameters saved as USER defaults] rate will stay at this setting until you change it back
cb? .
CB = 811 ———==———————————— Serial Port Control (Baud with the CB command.
[8=115200]; Par; Stop) (;)
> Exit TRDI Toolz or BBTalk sothe communication
port is available for use with other programs.
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Caring for your System

This section containsa list of items you should be aware of every time you handle, use, or deploy your
Long Ranger / QuarterMaster. Please referto thislist often.

General Handling Guidelines

Neverset thetransducer ona hard or rough surface. The urethane faces may be damaged.

Alwaysremove the retainingstrap/Cable Clip with O-Ring onthe underwater-connect cable and
dummy plug when disconnecting them. Failure to do so will break the retainerstrap.

Do not apply any upward force on the end-cap connector as theI/O cableis being disconnected.
Stressing the connector may cause the ADCP to flood. Read the Installation section for details on dis-
connecting theI/Ocable.

Do not expose the transducer facesto prolonged sunlight. The urethane faces may develop cracks.
Coverthetransducer facesonthe Long Ranger / QuarterMasterifit will be exposed to sunlight.

Do not exposethe I/0 connectorto prolonged sunlight. The plastic may become brittle. Coverthe
connectoronthe LongRanger / QuarterMasterifit will be exposed to sunlight.

Do not storethe ADCP in temperatures over 60 degrees Cwith the batteries removed. The ure-
thane faces may be damaged.

Storebatteriesin a cool dry location (0 to 21 degreesC). Ifthe batteriesareinstalled in the ADCP,
do notstorethe ADCP in temperaturesover 21 degrees C.

Do not storebatteriesinside the ADCP for extended periods. The batteries may leak.

Use batteries within oneyear of the Manufacture date (use by Warning date). A battery pack usedto
starta deployment priorto the Warning Date means that it will perform as expected and provide
the required power for any deployment that was created using the TRDI planning module. For
example, ifyour deploymentis goingto be 12 months long and the batterylabel showsit is nine
monthsold,itis safetousethebattery.

Ventthe system before opening by looseningthe hardware on the housing. If the ADCP flooded,
there may be gas under pressureinside the housing.

Do not scratch or damage the O-ring surfaces or grooves. If scratches or damage exists, they may
provide aleakage path and cause the ADCP to flood. Do not riska deployment with damaged O-ring
surfaces.

Do not lift or supporta Long Ranger / QuarterMaster by the external 1/O cable. The connector or
cable will break.

Weight in air for a LongRanger/Quarter Master systemis between 38.5 Kg (85 pounds) to 124.7
Kg (275 pounds). Use lifting aids and properlifting techniques when moving.

"‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Assembly Guidelines

Read the Maintenance sectionfor details on Long Ranger / QuarterMaster re-assembly. Make
sure the housingassembly O-ring staysin the groove whenyoure-assemble the Long Ranger /
QuarterMaster. Tightenthe hardware asspecified. Loose, missing, stripped hardware, or adamaged
O-ring can cause the Long Ranger / QuarterMaster transducer toflood.

Use lightamounts ofsilicone lubricant (such as 3M™ Silicone Lubricant (Dry Type) ID No: 62-
4678-4930-3) on boththe male pinsand female socket to help seat the cable connectors. Wipe off

excessive silicone spray from the metal portionsofthe pins. Regular lubrication is required: Apply
dry type silicone lubricant prior toeach connection.

Do not connect ordisconnecttheI/O cable with powerapplied. When you connect the cable with
powerapplied, youmay see a small spark. The connector pins may become pittedand worn.

The LongRanger / QuarterMaster /0 cable maybe connected while slightly wet; do not connect
under water.

Deployment Guidelines

Read the TRDI Toolz help fileand WinSC Software User’s Guides. These guides have tutorials to
help you learn how to use the ADCP.

Long Ranger / QuarterMaster batteriesare shipped inside the ADCP but not connected. Connect
the battery and sealthe ADCP before deployment.

Alignthe compass wheneverthebatteries are replaced, the recorder moduleis replaced, orwhen
any ferrous metalsarerelocated inside or around the Long Ranger / QuarterMaster housing.
Ferro-magnetic materials affect the compass.

d When the batteries arereplaced the compass must be calibrated with the AF command (see
Compass Calibration).
e The ACpoweradapteris not designed to withstand water. Use caution when using on decks in wet
conditions.
e Avoidusingferro-magnetic materialsin the mounting fixtures or nearthe Long Ranger / Quarter-
Master. Ferro-magnetic materials affect the compass.
Pagel8 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. ".‘ EL’S%Q&M&T@E
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INSTALLATION
’A‘

In this chapter, you will learn:
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Using the Cable Clips

New dummy plugsand cablesnolongeruse a molded retaining strap.To use the cable clips:
1. Removethebrokenretaining strapifneeded.
2. Snap the clip onto the cable or dummy plug.
e Blackeclip &2-137 O-ring = cables Cuthere
e  White clip &2-130 O-ring = dummy plugs

3. RoutetheO-ringthrough the clip. Connectthe
cable/dummy plugandthenstretchthe O-ring
overtheconnector.

Clip O-Ring

Logo side

/O Cable and Dummy Plug

The underwater connector (onthehousing)and the I/0 cableand dummy plugare molded wet-mate con-
nectors.

4 The dummy plugs should be installed any time the cable is removed. Use the dummy plug
when the ADCP isin storage or is being handled.

When disconnecting or connecting the Long Ranger / QuarterMaster /O cable, do not
apply any upward force on the connector. Applying an upward angle as the cable is
disconnected or connected puts stress on the connector. This may cause several serious
problems:

i 1 E a) The connector or connector pins can crack.
b) The O-ring on the bottom of the connector can be damaged.
c) The molded urethane on the connector may separate fromthebrassinsert.

If the connector is damaged in any of these ways, your Long Ranger / QuarterMaster will
flood.

Disconnecting the Cable

To disconnectthe cable:
1. Releasetheretainingstrapby pullingit over the connector.

2. Grasp thecableclosetothehousing (see Figure 8). Yourthumb shouldrestontopofthe con-
nectororagainstthe edge ofthe housing. Do not try to fit your hand under the cable as it passes
overthe housing. Thisis what causes the upward force!

3. Pullthe cablestraight outaway fromthe housingwith a gentle rocking motion. Do notapply any
upward force onthe connectorasit is being disconnected.

".‘ TELEDYNE MARINE
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RETAINING STRAR~

CAUTION! STRAIGHT

|
- THe MusT ouT
R

Figure 8. Removing thel/OCable

Connecting the Cable

To connect the cable:
1. Checkallpins forsignsofcorrosion (greenish oxidation, blackdeposits, or pitting).

2. Uselightamountsofsiliconelubricant (such as 3M™™ Silicone Lubricant (Dry Type) IDNo: 6 2-
4678-4930-3) on boththe male pinsand female socket to help seat the cable connectors. Wipe off
excessive silicone spray from the metal portionsofthe pins. Regular lubrication is required:
Applydry type silicone lubricant prior to each connection.

When the cable is connectedwithout any lubricant, excessive force is neededto fully seat
or remove the connector. This can cause several serious problems:

e The neoprenerubberportion of the contact pin may tear from the metal pin.

& e Wiggling the cable side-to-side to overcome the friction as it is connected or
disconnected may cause the neoprenerubber totear or create pin-holes on the
side of the connector.

As a result of any damage to the neoprene rubber, corrosion may occur on current carrying
pins.
3. Gently push the cable straight in toward the connector. Do notapply any upward force onthe con-
nectoras it is being connected.

4. Rolltheretaining strap/Cable Clip with O-Ring over the connector.

AW TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
'~ Everywhereyoulook” Page. Page21



April 2019 Long Ranger & QuarterMaster Operation Manual

Connecting the External Battery Case

The optional External Battery Pack holdsfour 450 Watt-hours (Wh) batteries. The WorkHorse external
batterycaseholds two battery cores. To avoid affectingthe compass, place the externalbattery atleastone
meter away from the Long Ranger / QuarterMaster ADCP.

TO COMPUTER/DUMMY PLUG

v w

LONG RANGER / QUARTERMASTER

LONG RANGER / QUARTERMASTER
DIRECT READING ADCP

WorkHorse
EXTERNAL BATTERY CASE
b JrJC o

9 =

MINIMUM 1 METER APART

A

MINIMUM 1 METER APART

EXTERNAL BATTERY CASE

EXTERNAL BATTERY PACK "T" CABLE

cr/f \ m - -
Il |

{(E TO COMPUTER/DUMMY PLUG

Long Ranger / QuarterMaster External Battery WorkHorse External Battery

EXTENSION CABLE

Figure 9. External Battery Case Connection

The WorkHorse External Battery Case requires the “T” cable for connection. However, the
“T” cable will also work with the Long Ranger / QuarterMaster External Battery Case.

737-3005-00
EXTERNAL

BATTERY

PACK EXTERNAL
CABLE BATTERY
PACK

’ ®

White Clip 78]
Y

L
Male Connector
4N 11 ,, _

Female Connector

@ ] BackCIip White Clip
¢ g
N
Figure 10. External Battery Pack Connection using a WorkHorse External Battery

AW TELEDYNE MARINE
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J1 plug equipped with white clip and Long O-ring
P1 plug equipped with white clip and Long O-ring
P2 Plug equipped with black clip and long O-ring

Spare cable and dummy plug clips and O-rings are
included in the spare parts kits.

The 3 plug on the Y cable may not be used when
there is only one External battery case or when the
customer is not using a direct connection with the
ADCP. In this case, use the Dummy plug from the ADCP

to protect the 3™ plug on the Y cable.

For the P1 plug on the Y Cable 737-3005-00, use two
white clip with the long O-ring. This solution works for
both the cable connector or for the Dummy plug (New
and old design) when you are not using the 3™ Plug on
the Y cable.

Y

~‘ TELEDYNE MARINE
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The P2 Plug on the Y cable needs to be connected on
the Female connector on the External Battery pack.

Use a Black Clip with the long O-ring.

Routing Cables

Use care whenrouting these cables through bulkheads, deck plates, cable runs, and watertight spaces.
Make allowances in cable length and engineering design plans for cable routing. Whennecessary, use
strainreliefsonthe cables.

The input/output (I/0O) cable connectsthe ADCP to the computer. TRDI delivers the cable with both con-
nectors attached. The transducer-end connectoris molded on, soyou can useit belowthe waterline. The
cableis custom-made in lengths specified by the user. Youmay also need to route External Battery case
cables. Routethese cables so:

e Youcaninstallit with the connectors attached.
e Itdoesnothavekinksor sharpbends.

e Protectthecables withhoseifzip-ties are used to secure themto structures (see Figure 11 and
Figure12).

e Youcaneasily replacethe cableifit fails.

Figure 11. Do not use Zip-Ties Directly on Cables

& When attaching the ADCP cables to your mount, do not zip-tie the cables directly to the
structure. Zip-ties slowly cut throughthe cable’s outer jacket and cause leaks.
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L,

Noticethe design of the clamps usedto -
secure the WorkHorse External Battery™ -
housings.SMuntin the Instrument for
clamp designs.

D raan
Alwa ys protect Ol agvhen chingitto

- ‘ structures. Use@an abrasion 'resist‘aht'sleeving
: (fwhereazip;tieis usedto protect the cable.

0 d

_—_

Figure 12. Cables Protected with Abrasion Resistant Sleeving

Cable Wiring Diagrams

This sectionhasinformation on Long Ranger / QuarterMaster cabling. Special user-requests may cause
changesto thebasic wiring system and may not be shown here. Ifyoufeel thereis a conflict, contact TRDI
for specific information about your system. The following figures show various Long Ranger / Quarter-

Master cablelocations, connectors,and pin-outs.

¢

Where shown, the color codeis for reference only; your cable may be different.
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P1 P2
\BLK N (
RS-232 IN/CHARS-485A / RS-422 OUTA | 1 WHT 3
RS-232 OUT/ CH A RS-485B/ RS-422 OUTB | 2 BLU 2
CH B RS-485A/ RS-422INA | S BRN 9
CHB RS-485B /RS-422 INB | 6 8
GRN
COMMUNICATION RETURN | 4 5
(N
P3
POWER + | 3 |[RED BLK/WHT ~
YEL ® oK [ ] 4
POWER- | 7 e T 1
_) AN

@
| 4 £ 20-BaVTE

Figure 13. Long Ranger / QuarterMaster /0 Cable Wiring

of the ADCP.

PIN 4 PIN 1

)
= ——p¢
[ m—

PIN 3

RS-232 IN/CH A RS-485A/RS-422 OUT A
RS-232 OUT/CH A RS-485B/RS-422 OUT B
CH B RS-485A/RS-422 IN A

CH B RS-485B/RS-422 IN B
COMMUNICATION RETURN

POWER +

POWER -

Figure 14. Extension Cable

NWwWhoauviNeE

Where shown, IN refers to signals going into the ADCPand OUT refers to signals coming out

)
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J1 po

2 2

3 g DT 3

7 4

5 5

6 5

7 7

D2 |\
123456 7| P1

_ ( —
[ ST [} 0 | P2 ==
—

Figure 15. WorkHorse External Battery Pack “T” Cable

P2 P1
m
a W g ©
5 :! b 2 T 1
N o e 4 =3
‘;‘g =]
“f ®
25-pin to P1
9-pin adapter P2
ADAPTER SIDE ADCP SIDE
(use as needed) SOCKET PLUG
RS422 RDA 3 RED 3 Rs422 TDA
RS422 RDB 16 ORN 5 Rs422 TDB
RS422TDA 2 YEL 9 Rs422 RDA
RS422 TDB 14 GRN g Rs422 RDB
DATACOMMON 7 | BLU 5 pATA COMMON

Figure 16. RS232-t0-RS422 Converter Wiring (25-Pin to 9-Pin)
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Mounting the Instrument

The LongRanger / QuarterMaster can use bottom mounts, buoys, orload cages. Ifyou are usinga fixed
mount, use clamps that grip the circumference of the housing. See the Outline Installation Drawingsfor

dimensions.

Bottom Mounts

Bottom mountscan range from simple PVC frames to Trawl Resistant Bottom Mounts. Belowis a sample
ofsomeofthetypes of bottom mounts available for Long Ranger / QuarterMaster ADCPs.

Figure 17. Trawl Resistant Bottom Mount

Photo courtesy of Maureen Wieler, Mooring Systems.

".‘ TELEDYNE MARINE
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Buoy Mounts and Load Cages
Buoy mountsandload cage framesare designed to allow the Long Ranger / QuarterMasterto profileun-
obstructed by the mooring hardware. Below is a sample of some the types of buoy andload cage mounts

available for Long Ranger / QuarterMaster ADCPs.

Figure 18. Long Ranger / QuarterMaster being Deployed

Photo courtesy of Paul Devine, Teledyne RD Instruments

Buoy Mount with External

Deep-Water Mount Figure 20.
Battery

Figure 19.

Photo courtesy of the Oceanscience Group.

Photo courtesy of Maureen Wieler, Mooring Systems.

EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Figure 21. Subsurface Buoy Figure 22, Buoy Mount

Photo courtesy of Patrick Lefeuvre, Technicap. The Subsurface buoy Photo courtesy of Flotation Technologies.
was developed by BMTI and Technicap.

Fixed Mount

The Direct-Reading Long Ranger / QuarterMaster canbe used forreal time data collection from a station-
ary platform (such as from anoil platform or from the bottom looking up and wired to shore).

A

Figure 23. Direct-Reading Configuration

".‘ TELEDYNE MARINE
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Ifyouare mounting theinstrumentto a fixed structure, use clampsthat grip the circumference of the
housing,

Poor Design Good Design

When clamping the Long Ranger / QuarterMaster toa | Design clamps that fully surroundthe housing. Design
mount, the clampmustnothavea largegapbetween = the gap as smallas possible so thatwhen theclampis
the frontand rearclamp. Using this type of design can | fully tightened it will not deform the housing or cause
causethehousingto deform or even breakif the excessive pressure on the housing.

clamps are over tightened. This willcause the ADCP to

flood.

Figure 24. Fixed Mount Clamp Design

Fixed Mount Periodic Maintenance

The Maintenance section explainsroutine maintenance procedures. Yourarely need accessto theelec-
tronicsinside the transducer head. However, one external maintenance item is important enough to men-
tion hereasit may affecthow you install the transducer.

Objectsdeployed within about 100 meters (328 feet) of the surface are subject to the buildup of organic
sea life (biofouling). Soft-bodied organisms usually cause no problems, buthard barnacle shells can cut
throughthe urethane transducer face causing transducer failure and leakage into the transducer (see Fig-
ure 25).

Figure 25. Barnacle Damage to Urethane Face
AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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The best-known way to controlbiofouling is cleaning the Long Ranger / QuarterMaster transducer faces
often. However, in many cases thisis not possible. The otheralternativesinclude the use ofa windowor
somesort of anti-foulant protection.

Some of ourusers have had successapplyinga thincoat (4 mm;~0.16in.) ofeithera 50:50 mix of chili
powder and V aseline or chili powder and silicone grease to the transducer faces. The chili powder should
be the hottestthatcan be found. Water flowing acrossthe transducerswill wash thismix away over time.
The silicone mixture tendstolastlonger.

Some organizations may decide to use antifouling grease (see Preventing Biofouling). However, most anti-
foulinggreases are toxic and may cause problems. Recent tests suggest antifouling grease may cause the
urethane on the transducer faces to develop cracks. Warmer temperatures accelerate this effect.

The other methodis to use antifoulant paint (see Antifouling Paints).
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DATA COLLECTION
"

In this chapter, you will learn:
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Collecting Self-Contained Data

WinSCworks asa shell program to launch the PlanADCP program. PlanADCPis designed to create a
command file thatwill beused to set upa Long Ranger / QuarterMaster ADCP for collecting data. In this
example we will start WinSC, use PlanADCP to develop the command file,and thengo back to the WinSC
programto continue with the testing, deployment, and recovery of data.

Welcome

—What would you like ta da™?

@ ‘Configure an ADCP for a new deployment
™ Test an ADCP

" Recover data fram an ADCP's recorder

" Begin aterminal session with the ADCP

" Display an ADCP data file

ok, I Cancel

[~ Don't display this dislog in the future

Start WinSC.

Select Configure an ADCP for a new deployment and
click OK.

This wizard will take you though each step of

the deployment. The first step is to plan wour

deployment. Press the Next button to start the
planning function.

Planning
The first step of the deployment wizard will start
PlanADCP.

Click Next to continue.

Instrument

Instrument

Please select an ADCP

» & 8w

" Workhaorse Moritor " Workhorse Mariner " Workhorse Sentinel

© ® @ «

" Workhorse Rio Grande (" Workhorse Navigator " Workhorse Horizontal ¢ Long Range Horizontal

Nexd > Cancel Help

Select the type of ADCP you want to create a com-
mand file for.

Click Next to continue.

@ Select WorkHorse Monitor (direct reading) or
WorkHorse Sentinel (self-contained) and set the fre-

quency to 150 kHz for a QuarterMaster ADCP.

Page34 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page.
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o N

Do you operate from battery packs?

& Nes  Battery Packs: [4

" No

< Back Next > Cancel Help

Battery

Select if the Long Ranger / QuarterMaster has internal
batteries. If you select Yes, then enter the number of
battery packs you are going to use.

Click Next to continue.

Environment Environment
Select Ocean/Near Shore or River/Lake to set the sa-
MR TR R R linity. Water salinity affects the maximum range. Salt
water is typically 35 ppt, fresh water is 0 ppt.
Click Nextto continue.
@ QOcean / Near Shore " River / Lake
(35 ppt Salinity) (D ppt Salinity)
< Back Next > Cancel Help
Application AQQIiCdtiOﬂ
Please select the way you use your ADCP Select Moored (No Bottom Track) for a self-contained
deployment.
Click Nextto continue.
" Suface Track " Lowered ADCP Q
For Lowered ADCP and Ice Track deployments,
see the LADCP User's Guide.
£ Ice Track
< Back Next > Cancel Help
AW TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover p 35
'~ EverywhereyoulookK’ Page. age




April 2019

Long Ranger & QuarterMaster Operation Manual

Wht is the depth range you wish to measure?

meters

< Back Next > Cancel Help

Woater Profiles

Select the depth range you wish to measure. The maxi-
mum depth range is dependent on the ADCP fre-
quency, water salinity, water temperature, and the
depth of the Long Ranger / QuarterMaster.

Click Next to continue.

Desired vertical resolution {depth cell size).
meters

Mumber of depth measurements {depth cells) will be:

T

Max Range
60012 m

Resolution

Set the depth cell (bin) size. Adjust the depth cell (bin)
size as necessary to get atleast 10 depth cells (bins). A
larger depth cell (bin) size decreases the standard devi-
ation, but shallow water situations may need to use
small depth cells (bins) to get more data points.
PlanADCP will setthe number of depth cells (bins) so
that the consequence last depth cell (bin) range is ap-
proximately 10% greater than the depth range setin
the previous step.

EverywhereyoulooK

Cell Size
18.00 m ]
S Click Next to continue.
1.124.-45ﬁ -------- -
< Back Neod > Cancel Help
Eei ey Data Storage
Select where to store the data. Data can be stored in-
R N S N D TR T R R ternally, sent out the serial port, or both. If you se-
lected Internally, enter the amount of memory in-
stalled.
‘ Click Next to continue.
.. —
¥ Intemally [~ PC Hard Drive
Memory Size: [256  MB
< Back Next > Cancel Help
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Water Profiling Timi

How many measurements (ensembles) to be recorded each hour?

measurements (ensembles)/hour

The time between measurements or ensemble interval will be thoursmin-sec-hsec)

00:20:00.00

Water Profiling Timing

Select how many ensembles per hour you want to rec-
ord.

Click Next to continue.

< Back Next > Cancel Help
Duration Duration
Enter the expected duration of the WorkHorse deploy-
=t s R ana sl el oV ment from the time of the first water profiling ping (ei-
] days ther immediately or first ping date/time). This duration
does not produce a command to instruct the Work-
Number of ping per cumert profie (ensemble) willbe Horse to stop data collection; it is for estimating conse-
5 guences only. This duration is used to estimate the fol-
lowing consequences:
. Battery usage
. Ensembles
e  Storage required
Click Next to continue.
< Back Neod > Cancel Help
Finish The wizard is now finished.
Click Finish.
*You have successfully created a deployment setup.  Review the setup for
any cautions or recommended changes and TRDI's suggestions to solve
them
If the setup has no cautions or recommended changes then you should
review the setup and consequences for any other changes you wish to make.
Once you are satisfied exit PlanADCP to continue with Deployment Wizard
< Back Cancel Help

"~‘ TELEDYNE MARII}IE
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The PlanADCP (Basic) Screen opens using the settings
you selected with the wizard.

= rocer o oo A =

BackToSC Settings View Help
Dwdefv§|?

Review the consequences (see the WinSC and

Advanced X .
______________ [ Proposed Setup—————————————— - Deployment Consequences————— PlanADCP User's Guide for details).
$§45m Deplopment Duraion: [BE days | | First Cell Range 24.45 " On the PlanADCP (Basic) Screen click the Advanced
Ensemble Interval [0 | L celifangs: 0045 m button to bring up the Advanced setting screen.
Silinity [ PRt | Max Aange 60012 m
Temperature: [ C | Standad Deviation [z ows
Ensemble Size 834 bytes
Water Pings IC Storage Requied: | 405 ME
MexRS |\ mber of Depth Cell: |37 Pawer Usage 17522 wh
Depth Cell Size [6 m | |BabewPackUssge: [40
i~ Mot
L
Cell Size
1600 m]
'IFilsl 7777777
| Waorkhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memory: 256 MB [ num | W |

-
¢ PlanADCP (Basic) : [C\Data\QM150_testLixt] =R

Eile Settings View Help Q
= ] .
DEd= © ik The 6000 meter extended range QuarterMaster is
Advanced| not supported by PlanADCP. To estimate the power
................ - Proposed Setup - Depl Consequen: . £ th . rterMast
DedmentDusion: 00— dpe| | FrstCotfonge: | TETT " m consumption of the extended range Quarter as-er,
Ersenble Interval WHOOZ | Laacolfongs [EBA m plan for a standard WorkHorse 150 kHz and multiply
_______ - Salnity Ed PRt | | bk Range: [ the energy consumed by 1.5 to 1.75.
o= T : 5 T 1o %
22821 m emperature: Standard Deviation Im_ cmds For example, 2 6000 meter extended range Quarter-
E ble 5
! neemie 2z s | Master would calculate the power usage as 316.75 x
. ‘w/ater Pings: 50 Storage Required: |4 S0 MB |~
2078em | Mumberof DepthCells: |28 P Ueegs G 1.75=554.3125 Wh.
Depth Cell Size: 3 m Battery Pack Usage: |U 7
i~ Mot
Cell Size
800
" 7First i
PUIEEEX. SR S
0 N
< . | »
Workharse Sentinel: 150 kHz/ Long Range/ 4 Battery Packs/ Memonry: 256 MB NUM v

% PlanADCP (Advanced) : [Dpl1] A dvanced Screen
BackToSC Settings View Help a o
T 2 Uncheck the Ping Immediately After Deployment box
Ded=sFvi|[? )
o |t | B and enter a date and time you want the Long Ranger /
~Ervionmental Setup Froliing Setup - Deplogment Consequerces | QuarterMaster to begin pinging.
Transducer Depth: |1 o Pings Per Ensemble: |45 First Cell Range: |24 45 m
Salinity Ed ppt | | Number of Depth Cells: [37 Last Cell Range T
Magnetic Yariatior: [0 . Depth Cell Size 16 m || MaxRange 601z m Q . . .
. F | ot | Standard Devialior:  [1.13 ens Start sample intervals on the minute by L-15|ng a
e Ensemble Size E bytes delayed start up. Instead of having your 10-minute
Durstion [® 4 Storage Required: |40 MB sample intervals start at 12:36:47, delay startup a few
ays
. . Fower Usags [T823 " minutes to have samples start at 13:00:00.
ngernble Interval | 00:20:00.00 == By P e Iw_
Fing Int (W auta [00:00:25.66 —
Min TP

Mol

¥ Ping Immediately After Deployment

|Workhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memory: 256 MB NUM 4

TELEDYNE MARINE
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4% PlanADCP (Expert) : [Dpl1] Es_

Expert Screen

BackToSC Settings View Help

Deds v

Basic Advann:adl Expert

Expert Setup: [~ Generated Commands ———————— - Deployment Consequences

Blank: .04 & CR1 - First Cell Rang, 24.45 m
CO255

Ambiguity Yelacity: [1.75 ks CF11101 Last Cell Range: E00.45 m
Eég Max Range: 60012 m
EEEDE Standard Deviation:  |1.13 cm/s
Ex11111 Ensemble Size 894 hytes
EZ1111101

Starage Required 4.05 ME
"wB1
WD111100000 Power Usage 1763 wh
w704 Battery Pack Usage: 4.0
W37
P45
"wS 1600
17!

TEOC:20:00.00
TPO0:26.66
CK.
C5

|Workhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memory: 256 MB

I TN Y |

-
v PlanADCP (Expert) : [C\Data\QM150_testLx]

File Settings View Help
DSd=fvi1[?
Basic | Advanced| Ewpent *
Expert Setup: | [ Generated Commands - Deployment Consequences
Blank: B.52) m CFi1 - First Cell Range: 1221 m
CF1110
Ambiguity Velocity: [1.75 mie| | [EAD Last Cell Range: 228.21 m
EE)DU Max Range: 297.64 m
E>S<1315111 Standard Deviation:  |1.01 cmis
EZ1111101 Ensemble Size: 14 byles
A0 E
B Storage Requied: 490 Me |7
e Power Usage BB
MWiias Battew Pack Usage: [07
W PEO
/5800
TE00:20:00.00
TPO0:24.00
CK
C5 Lo
< ] - | »
Workhorse Sentinel: 150 kHz/ Long Range/ 4 Battery Packs/ Memory: 256 MB I_IWI_ v

= 5 [ |

On the PlanADCP (Advanced) Screen click the Expert
button to bring up the Expert setting screen.

You can view the commands that will be sent to the
Long Ranger / QuarterMaster.

Q For 75 kHz Long Ranger systems, set the Power
setting (CQ command) and bandwidth (WB command)
in PlanADCP through the hardware selection page. See
the WinSCand PlanADCP User's Guide for details.

The Power setting is used on the 75 kHz Long Ranger
only. Although the QuarterMaster ADCP allows the CQ
command to be set to values other than the default,
the CQ command has no effect and is not supported by
PlanADCP.

pu
% PlanADCP (Basic) : [Dpll

BackToSC Settings View Help
Dwhkde T v Y %

Frop
_______ g
Last Dep
800.45 m
Il | Enz

Back to WinSC
Click the BackToSC menu to return to WinSC.

7N

sealed.

Long Ranger / QuarterMaster batteries are shippedinside the ADCP but not connected.

At this point, the ADCP should be preparedfor deployment, using batterypower, and

"~‘ TELEDYNE MARINE
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The next step is to setthe ADCF's clock.
Press the Mext button to setthe ADCP's clock
to the PC's clock. “ou should werify that vour
FC's clock is set correctly before executing
this function.

[~ Skip Setting ADCP's Clock:

The second step will setthe Long Ranger / Quarter-
Master ADCP’s clock to the computer’s time and date
using the TS-command.

Click Next to continue.

Compass Verificatio

The next step is to verify the ADCP's
compass. Press the MNext button to begin
wetifying the compass.

The third step will verify the compass using the AX-
command.

If the internal batteries were replaced, this step
will only verify the compass; you must align the com-
pass prior to using the WinSC wizard.

Click Next to continue.

Pre-Deployment Tests

The next step is to run pre-deployment tests
on the A0DCE. Prass the Mext button to run the
tests.

[~ Skip Pre-Deployment Tests!

The fourth step will run the pre-deployment tests De-
ploy?, System?, TS?, PSO, PA, PC2, RS, and PC1-
commands.

Click Next to continue.
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The fifth step will zero the pressure sensor using the
AZ-command.

Zero Pressure Sensor

Click Next to continue.
The next step is to zero pressure sensor.
Fress the Next button to zero pressure sensar.

[ iSkip Zeroing Pressure Sensor

The sixth step will erase the recorder using the RE-
command. Uncheck the Skip Erasing Recorder Data
box if you want to erase the data.

The next step is to erase recorder data.

Uncheck the box and press the Next button to

erase recorder data. A .
Once erased, the data is not recoverable.

Click Next to continue.

|v Skip Erasing Recorder Data:

The seventh and final step in the Deployment Wizard
D the ADCP
ooy will send the commands from the command file to the

Long Ranger / QuarterMaster.

The final step is to deplay the ADCP. Press Click Next to send the commands.
the MNext button to start the deployment.

& The Long Ranger / QuarterMaster must be poweredwith the batteries, sealed, and ready
to deploy before you click Next.

AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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¥ou must name the deployment before continuing.
Would you like to name it now?

Save Deployment As

Location Where Mew Directon Wil Be Created
_:\Program Files [«86]\BD Inztruments

Mew Directory Mame

[Dpit_

o |

Save Deployment File

If you have not already saved the deployment file, you
will be prompted to name the deployment. Choose
and use Deployment Names carefully: they help you
identify and organize all the data and log files associ-

ated with each deployment.

The command file and deployment log file will be
saved when the deployment file is saved. For example,
if you save the deployment file as Dp/1_.dpl, then the
command file will be saved as Dp/1_.whp and the log
file will be saved as Dpl1_.scl.

Before deploying the Long Ranger / QuarterMas-
ter ADCP, scroll through the deployment log file and
look for error messages. Correct as needed and re-
send the commands.

$ As a precaution, you should disconnect the ADCP

from your PC before you continue.

Disconnect the 1/0 cable and install the dummy plug
on the Long Ranger / QuarterMaster ADCP’s end-cap.

Congradulations!

Y'ou hawe successfully configured the ADCP
for deployment.

Caticel

When the commands have been sent to the Long
Ranger / QuarterMaster, you should see a message

“You have successfully deployed the ADCP.”
Click OK.
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Photo courtesy of Paul Devine, Teledyne RD Instruments

Deploy and Recover the system

Once the commands have been sent to the Long
Ranger / QuarterMaster, proceed as follows:

Deploy the Long Ranger / QuarterMaster ADCP.

Do not send a break, any other command, or run any other programs once the commands
have been sent to the Long Ranger/ QuarterMaster ADCP or your commands will be over-

& written.

Disconnect the I/O cable before turning off power to the computer. Some computers may
send a break signal out the serial ports whenshutting down.

Y

~‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Recover Data with WinSC

Welcome

—What would pou like to do?

" Test an ADCP

" Configure an ADCP for a new deployment

& Hecover data from an ADCP

"z recordet

" Begin a terminal session with

™ Dizplay an ADCP data file

the ADCP

[ o |

Cancel

I Don't display this dialog in the future

Connect and power up the WorkHorse ADCP.
Start WinSC.

Atthe Welcome Screen select Recover Data from an
ADCP’s Recorder or from the File menu, select Re-

cover Recorder Data.

Download Directory

Diirectary Where Files Wil Be Downloaded:

C:hData

= [

Cancel |

Select the directory where the data will be written.

Directory:
&Il File:
Cormections:

Elapsed Time;
Time To Go:
Total Bytes:

Bytes Fecovered:

1~ Current File
Mame
Total Bytes:
Butes Recovered:

Cancel

Files Recovered:

File Marne

| Size

WinSC will increase the baud rate set in the Com Set-
tings window to 115200 BAUD to reduce the download
time.
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Viewing Data with WinSC

Velocity Magnitude Average Intensily " .
\ \ On the File menu, click Open.
i - e Bl oeee—— L E On the Files of Type box, select ADCP Data (*.0%).
i =gzl e o i )
= = = v . Select the file and click Open.
B P Suaos o000 st o cnn

The data file will display all of the ensembles.

Velocity Direction Average Corelation

0 o

=7 .

T @ ° o 101
e S ma el . EERE
o ERVEL B R
B & 1 I a
= - -20. %5 k]

Depih ()

-

— I
o - ES
21052 01/20/2000 21 4152 01 /28,2000 21eace52 01 /28,2000 m 4152 01292000

Time Series File Statistics

[Errzemble Court 13

Bin Count: 50

Check sum Enrors: 0

it Ennors: 0

[Errsembles Out of Sequence: 0

[First Ensemble Time and Date: 21:40,52 01/29/2000
Last Encemble Time and D ate: 21:41:52 01/29/2000

Heathg

o

Rall Temp

To select a subsection of the data file, use the View
menu, Ensemble Selection.

IrishBayou_50cm_cell000r.000 Ensem... |X|

To quickly select a section, hold the Control key while
dragging the mouse over the area to be selected.

— Select From
s
Time and Date:  |04:4203 04021934  ~ |

—Select To
[ Last Ensemble

Time and Date:  |04:58:29 04/02/1934 |

Febuid | Cancel |

Display Controls.

Right-click inside any window to bring up the display
menu.

Toincrease the size of a window, click Maximize Pane

button.
Zone Contours Toincrease the contrast of the contoured plot, select
Properties. .. Contoured.

Ranges...

Print Pane

You canincrease the contrast between cells and con-
tours by using the Zone Cells or Zone Contours.

To change the colors of the plot or other plot controls,
click Properties.

To select the range of a contoured plot, click Ranges.

M. TELEDYNE MARINE
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Collecting Real-Time Data

PlanADCPis designedto create a command filethatwillbe used to setup a Long Ranger / QuarterMaster
ADCP for collectingdata. Inthis example we will use PlanADCP to develop the command file,and TRDI
Toolzto send the commands to the Long Ranger / QuarterMaster. Then we will use the WinADCP
programtoviewthedata in real-time.

“PlanADCP (Basic) : [C:\My Data\my_LH

Sl Settings View Help

Start PlanADCP. On the File menu, click New.

Instrument

Instrument

Please select an ADCP

Select the type of WorkHorse ADCP you want to create
a command file for.

o . . Click Next to continue.
® @& )8

1 Workhorse Mori 1 Workhorse Mari  Workhorse Sertinel = Tiaiiarss Long Ha @ . ) i
orhorss Montor crorse faner orhorss S CRAHIORE AN T Select WorkHorse Monitor (direct reading) or

Y WorkHorse Sentinel (self-contained) and set the fre-
.‘)) @ ‘ é quency to 150 kHz for a QuarterMaster ADCP.

~ Workhorse Rio Grande  {~ Workhorse Navigator ¢ Workhorse Horizontal ¢ Long Range Horizortal

Nest > Cancel Help
Battery Battery
Select if the WorkHorse has internal batteries. If you
Dgmheres BiEs EEy R select Yes, then enter the number of battery packs you
are going to use.
Click Next to continue.
< Back I Next > Cancel Help
Page46 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. “ '. TELEDYNE MARINE

EverywhereyoulooK




Long Ranger & Quarte rMaste r Operation Manual April 2019

Environment

Select Ocean/Near Shore or River/Lake to set the sa-
szt e RS T GG linity. Water salinity affects the maximum range. Salt
water is typically 35, fresh water is 0.

Click Next to continue.

' Qcean / Near Shore " River / Lake
(35 ppt Salinity) (0 ppt Salinity)
< Back Next > Cancel Help

Apglication

Application
Plesse select the way you use your ADCP Select Moored (No Bottom Track) for the deployment.

Click Next to continue.

@ See the LADCP User's Guide for more info on us-
ing Lowered ADCP, surface track and Ice track.

See the WorkHorse Command Guide for information
on Water Mode 15.

" Surface Track

" lce Track

< Back Neod > Cancel Help

[ e P &s | Water Profiles

Select the depth range you wish to measure. The maxi-

"""""" i R R N e e mum depth range is dependent onthe WorkHorse fre-
quency, water salinity, water temperature, and the
depth of the WorkHorse.
Click Next to continue.

B meters
et
< Back Nexd > Cancel Help
MW TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover p 47
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Resolution E

800.45 m Desired vertical resolution {depth cell size):
meters
Number of depth measurements (depth cells) will be
Mex Range
60012 m l—
37
Cell Size
16.00m ]
- ]Filst
e 124085 R - - -
[
< Back Next > Cancel Help

Resolution

Set the depth cell (bin) size. Adjust the depth cell (bin)
size as necessary to get atleast 10 depth cells (bins). A
larger depth cell (bin) size decreases the standard devi-
ation, but shallow water situations may need to use
small depth cells (bins) to get more data points.
PlanADCP will setthe number of depth cells (bins) so
that the consequence last depth cell (bin) range is ap-
proximately 10% greater than the depth range setin
the previous step.

Click Next to continue.

Please select where you want to store your data

L

¥ Intemally

Memory Size: [256 M8

Cancsl Help

Data Storage

Select where to store the data. Data can be stored in-
ternally, sent out the serial port, or both. If you se-
lected Internally, enter the amount of memory in-
stalled.

Click Next to continue.

Water Profiling Timi

How mary measurements {ensembles) to be recorded each hour?

measurements (ensembles)/hour

The time between measurements or ensemble interval will be thours:min:sechsec)

00:20:00.00

Next > Cancel Help

Water Profiling Timing

Select how many ensembles per hour you want to rec-
ord.

Click Next to continue.
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Duration

What is articipated duration of the deployment?
(100] days

Number of ping per cument profile {ensemble) will be

50

« Back Next > Cancel

Help

Duration

Enter the expected duration of the WorkHorse deploy-
ment from the time of the first water profiling ping (ei-
ther immediately or first ping date/time). This duration
does not produce a command to instruct the Work-
Horse to stop data collection; it is for estimating conse-
quences only. This duration is used to estimate the fol-
lowing consequences:

. Power requirements

. Ensembles

. Storage required
Click Next to continue.

Finish

You have successfully created a deployment setup. Review the setup for
any cautions or recommended changes and TRDI's suggestions to solve
them

If the setup has no cautions or recommended changes then you should
review the setup and consequences for any other changes you wish to make

Once you are satisfied exit PlanADCP to continue with Deployment Wizard

< Back I Finish I Cancel

Help

The wizard is now finished.
Click Finish.

Savein: | | Data

| |lce_Data.sxs.mmt
| |lce_Data.sxs.pd0
|* | Ice_Data.sxs.png
|# | Ice_Data.sxs.xml
|| WavesData.000
|| WavesData.PDO

File name: ILongHangeﬂ 704_test

Save as type: IAII Files ")

Save the Command File
On the File menu, click Save. Name the command file
and click Save.

"~‘ TELEDYNE MARII}IE
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% PlanADCP (Basic) : [C\Dats'LongRangerl 704 _test.txt The PlanADCP (Basic) Screen opens using the settings

Flle Settings View Help you selected with the wizard. Review the conse-

D= v 1% quences (see the WinSC and PlanADCP User’s Guide
Advanced| * for details).
~Pioposed Setup:——————————————— - Deployment Consequences “ N
m,%m e e N o i On the PlanADCP (Basic) Screen click the Advanced
I Ersembls Interval OO0 | | LastCelRange:  [60045  m button to bring up the Advanced setting screen.
S aliriiby: ES] PPE | | Max Rangs: E00.12 m Q
Temperature: 5 | | standard Devigtior:  |1.13 CLe The 6000 meter extended range QuarterMaster is
— Ensemble Siz= = bytes | not supported by PlanADCP. To estimate the power
W ater P ired: 4.05 E .
o [ S Sl etk HE consumption of the extended range QuarterMaster,
£00.12 m Number of Depth Cells: |37 Power Usage: 179545 P
plan for a standard WorkHorse 150 kHz and multiply
Depth Cell Size: 16 m Battery Pack Usage: |4.0
the energy consumed by 1.5 to 1.75.
Mol
Cell Size
16.00 m]
~First |
PSR L o i
- 2
4 1 ] »
Workhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memory: 256 MB MNUM ﬁ
L [C - X
7 Pana0CP (achanced): [C\DotoLonghenger ot st I e @imesl | Advanced Screen
File Settings View Hel a b
e Eg _,i 2 g 5 Uncheck the Ping Immediately After Deployment box
- @ .
= and enter a date and time you want the WorkHorse
Basic | Advanced Ewxpert | . L.
 Environmental Setup. ——————— ~ Profiling Setup: —————— - Deployment Consequences ADCP to begm pinging.
Trarsducer Depth: Im . Fings Per Ensemble: |45 First Cell Fiange: |24 45 m Start Samp|e intervals on the minute by using ade-
Saliniy: IE3 ppt | | Mumber of Depth Cell: |37 Lot OollFange: [S0045 layed start up. Instead of having your 10-minute sam-
Magnetic Variator: [0 " || Depth Cell Size: 16 m || MaxFiange: [ooiz " m ple intervals start at 12:36:47, delay startup a few
» iati 113 / B
Temperatue: |6 T || Hade T o] | St Dvision: | o minutes to have samples start at 13:00:00.
Ensemble Size: |334 butes
i~ Deployment Timing Setup: =
Dura IEE . Storage Required: |4 05 ME ||
uration
_“ays Power Lsage: |1 THEAS
Ensemble Interval: | 00:20:00.00 = Battery Pack Usage Iw—
Ping Int (¥ Autal: | 000026 66 —
Min TP
Mot
v Ping Immediately After Deployment =
o m ] »
'Waorkhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memaory: 256 MB NUM é

9 PlanADCP (Expert) : [CAData\LongRanger1704 test.txt] E¢ Setup Advanced Screen

File Settings View Hel
_5 ;nags__;w -/_e; o On the PlanADCP (Advanced) Screen click the Expert
- @ . .
e o] 3 |2 button to bring up the Expert setting screen.
e g S ) 1o S — You can view the commands that will be sent to the
Blank: 4 i EE;EE - First Cell Range: 2445 m WorkHorse.
Ambiguity Velocity: |1.75 mis CF11111 Last Cell Range: 50045 m .
Eg\g P FOZ  m Exit PlanADCP.
Eggs Standard Deviation:  |1.13 cm/s
11111 Ensemble Size: 84 butes
s\ﬂgaﬂm Storage Requied:  |4.05 Me || Q
e i [ For 75 kHz Long Ranger systems, set the Power
\WwD111100000 Power Usage: Yw'h . @ d d bandwidth (WB d
W PR | setting (CQ command) and bandwidth (WB command)
wf; in PlanADCP through the hardware selection page. See
WS}?UU the WinSC and PlanADCP User's Guide for details.
TEO0:20:00.00
TROG26.65 The Power setting is used on the 75 kHz Long Ranger
B3 M only. Although the QuarterMaster ADCP allows the CQ
I E : - command to be set to values other than the default,
< m »r .
Workhorse Long Ranger: 75 kHz/ High Power/ Long Range/ 4 Battery Packs/ Memory: 256 MB [ num 4 g;e Z%é:mmand has no effect and is not supported by
an, .
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Sending the Commands to the ADCP

To send multiple commands to configure the ADCP and startit pinging, use TRDI Toolz or BBTalk.

Sending the Commands using TRDI Toolz

[BREAK Wakeup A]
WorkHorse ADCP 43.xx
Teledyne RD Instruments (c) 1996-2013

éll Rights Reserved. Wake up the ADCP by pressing the ﬂ button.

Setup the communication parameters between TRD/
Toolz and the ADCP.

On the Tools menu, select Script Editor.

Script Editor

Click the Open icon and select the file to run from the
B B scroll-down list. If no extension is given for the script
file, an extension of *.txt is assumed.

Open Save

Click the Send icon. Clicking the drop-down menu will
show the options to Send to current or Send to all.
Use the Send to all feature to send the same script file

to all connected ADCPs.

Send to Current
Send to All

Click the Log to File icon ) to save the data to your
computer.

Use the Layout menu to show or hide the Ensemble

Display and Terminal windows. The Ensemble Display
t Tools Options ~ About Help shows limited situational data (Ensemble Time, Tem-
Show Ensemble Display perature, Heading, Pitch, Roll, Bottom track range/ve-

o Show Terminal locity, Vertical Beam range) in tabular form from the

ADCP data stream, when present.

Sending the Commands using BBTalk

[BREAK Wakeup A] Wakeup the WorkHorse

WorkHorse ADCP 43.xx Start BBTalk. On the File menu, click Break (you can
Teledyne RD Instruments (c) 1996-2013 also press the End key to send a break or and press the
All Rights Reserved. B button on the Toolbar).

>
You should see the wakeup message appear on the log

file window.
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Select Log File

IE:\My ADCP4MyData 000

[~ Overwhite Log File

oK

Canicel |

Createa Log File

Press F3 and create a log file. Name the file and use
*,000 for the file extension.

Recent Files

Select A Script File

IE:\My ADCPWMoanitorBO0. kst

[ Eror Checking On Script Files

oK

Canhicel |

Send the Commands to the WorkHorse

Press F2 and use the Browse button to locate the
command file.

You should see the commands appear on the log file
window and the WorkHorse ADCP’s response.

Carefully review the log file window and make sure
that no command created an error message.
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Viewing Data in Real-Time

WinA DCPhas the ability to automatically update the reading ofa file asreal-time data collection is occur-
ring. When thefile size increases, (dueto real-time data collection) M onitor will automatically reread the
file at selected intervalsand display the contents. When M onitoris enabled and thefile sizeis changing,

allmenuitems except Monitorwillbe unavailable.

Look in: | (5 My ADCP = « = E3-
;_:._-2 2] Moritors00. bt
. i 000
My Recent (2] sentinels0o. tt
Documents
@
Desktop
My Documents
My Computer
File name: IMyData.DDD j Open I
My Network Files of type: I ;I Cancel |
Flaces
[~ Open as read-only

Start WinADCP
Start WinADCP.
On the File menu, click Open.

Select the log file created with TRDI Toolz (see Sending
the Commands to the ADCP).

- WinADCP

File: Edit Options

Aninrake

Export  Utlites

Window RN

On the Monitor menu, select ON.

Monttor Tnterval

Enter manitar interval in seconds

1200

You can change the interval by clicking Monitor, Inter-
val.

Enter the monitor interval in seconds. Forexample, a
20 minute ensemble would be 1200 seconds.

"~‘ TELEDYNE MARII}IE
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= WINADCP - C:\Download\Demo1000.000
File Edit Dptions Animate Egport Uliities ‘Window Monitor  Help

[=] E3

= WINADCP Information =] E3

C:3DewnloadiDeucldoo. 000 =
File Size 11,681,792 bytes r
BE/WH Enseuble Length 436 bytes
Systew Fregquency: 307.2 kHz —
1st Bin 3.00 m, Bin Size 100 m

Ho. Bins 15, Pings/Ens 25, Time/Pin
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WinADCP has two main graphic display forms. The
form located in the upper right portion of the screen is
called the Whole Set. The form located across the bot-
tom half of the display is called the Sub Set. Each of
these forms displays a portion of the entire data set as
a color contour. In addition to the color contour, Sub
Setdisplays the user selected Profile, Series, and Ancil-
lary data.

The Whole Setform is displayed in the upper right-
hand portion of WinADCP. When a file containing a Bi-
nary Output Data Format is opened, the entire set of
the selected data type is displayed as a color contour
located within the Whole Set form.

By holding down the Spacebar and then pressing the
Left mouse button, the user can drag the mouse to se-
lect a portion of the entire data set. When the mouse
button is released, the selected portion of the Whole
Setis marked by a blinking box outline. The blinking

box outlines a set of data called the Selected Set.
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IVIAINTENANCE
’A‘

In this chapter, you will learn:
Where parts are located on the ADCP
How to spot problems
How to take the ADCP apart and put it back together
How to replace the batteries

How ta do neriadic maintenance items on the ADCP
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Parts Location Drawings

This sectionis a visual overview of the inside and outside parts of the Long Ranger / QuarterMaster
ADCP. Use the following figures to identify the partsused onyour system.

) END-CAP ASSEMBLY

I/0 CABLE
CONNECTOR

LANYARD—N4#
BATTERY "

CONNECTORS
(SC CONFIG ONLY

HOUSING

LANYARD

I/0 CABLE
CONNECTOR

E TRANSDUCER ASSEMBLY

Figure 26. Long Ranger / QuarterMaster Housing Removal

@ Weightin airfor a LongRanger/QuarterMaster systemis between 38.5 Kg (85 pounds) to 124.7 Kg
(275 pounds). Uselifting aids and proper liftingtechniques when moving.

"‘ TELEDYNE MARINE
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END-CAP
ASSEMBLY

B

==

—=
e

[um-

o

ET

BATTERY RETAINING
PLATE

INTERNAL I/0
CABLE

BATTERY POSTS

HIGH POWER
AMPLIFIER
ASSEMBLY

HIGH POWER
/O PCB

RECEIVER PCB
TUNING PCB

Figure 27.

- CPU
DSP

Long Ranger / QuarterMaster Part Locations
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BATTERY CABLE CONNECTION DIAGRAM

J— I

28X 15V |

-

END-CAP SIDE

XDCR SIDE
N

28X 15V :
BTRY PACK 1 | |_ BTRY PACK 2

————— 1
BATTERY ASSY CHASSIS \—[;|

RUBBER BANDS (4)

BATTERY CORE (2)

TRANSDUCER SIDE
END-CAP SIDE

TRANSDUCER SIDE
END-CAP SIDE

LOWER BATTERY MODULE

Figure 28. Long Ranger / QuarterMaster Battery Modules

The upper battery pack module has athicker and larger diameter topplate aswellas a
A shorter battery pack power cable. This module will not slide downas far into the housing
= as the bottom module.

The Self-Contained two battery configuration only uses the upperbattery pack module.

"‘ TELEDYNE MARINE
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BATTERY
MODULE TO
CONNECTORS ———| COMPUTER/
DUMMY PLUG
BATTERY /
RETAINING
PLATE BATTERY SIDE END-CAP
% INTERNAL I/O CABLE
BATTERY o ¥
POSTS
I
=
|_§ F 1
L &= =
] | TRANSDUCER SIDE END-CAP
Figure 29. External Battery Case
i'f Do not swap end-caps betweenthe external batterycase and the standard Long Ranger /
= QuarterMaster end-cap.

The external battery case, battery side end-cap is different thanthe standard Long Ranger /
4 QuarterMaster end-cap. Figure 49 shows the standard Long Ranger / QuarterMaster end-
cap. The common mode choke coil is very visible behind the internal I/O cable connector
and fuse. The common mode choke coil is NOT installed on the battery side end-cap.
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Maintenance Schedule

To ensurethatyou continue to receive o ptimal results from your Teledyne RD Instruments product(s),
TRDI recommendsthat every ADCP be returned to our factory for aninspection everytwo to threey ears.
We’ll provide your unit with a thorough multi-point inspection, andletyou knowifany refurbishment
services are required to properly maintain the unit. To learn more about this service, please contact field
service.

Calibration Items
Use the followingcalibration schedule:

Item TRDI Recommended Period

Transducer Beam Angle TRDI recommends return every two to three years for verification of velocity accuracy
Pitch & Roll (Tilt)
Temperature (Factory)
TRDI recommends return every two to three years for Factory calibration
Pressure Sensor (Factory)
Heading (Factory)
Heading (Field Pre-Deploy) Field Compass Calibration (AF) performed prior to each deployment (see Compass Calibration)

Heading (Field Post-Deploy)  Field Compass Verification (AX) performed post each deployment (see Compass Calibration Verification)

Pressure sensor and compass drift effects will accumulate over time. TRDIrecommends a
factory calibration be done every twoto threeyears. The longeryou wait between factory
¢ calibrations, the more error (due to drift) you can expect to have.

For example, the pressure sensor has an initial accuracy specof +0.25%, and a long-term
drift specof £0.11%. Most of the 0.11% drift will occur in the first 12 months of operation.
The fluxgate compasses accumulate an error of approximately 1% overayear.

Maintenance Items
Inspectthe ADCP to spot problems:

Item TRDI Recommended Period

The urethane coatingisimportant to ADCP watertightintegrity. Manyusers are
notfamiliarwiththe early signs of urethane failure. The primary damage to the
urethaneisfrombio-fouling and long exposure to the water and sun. Damage
occursonthesurface of theurethaneandatthe edge wheretheurethane
bonds to the cups. Mishandling, chemicals, abrasive cleaners and excessive

depth pressures can also damage the transducer ceramics or urethane coating.

Transducer Beams Before each deployment, check the urethane coating on the transducer faces

for dents, chipping, peeling, urethane shrinkage, hairline cracks and damage
that may affect watertightintegrity or transducer operation (see Figure 30).

Based on experience, TRDI knows that most systems need to have theure-
thane inspectedafterthreeto five years of field use; shorter periods may be
required depending on marine growth.

AW TELEDYNE MARINE
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Item TRDI Recommended Period

O-rings should be replaced whenever the systemis opened and BEFORE they
areshowingany signs of wearandtear. Forexample, when replacing the Long

O-rings Ranger / QuarterMaster battery, the end-capis removed. Replacethe end-cap
O-ring each timetheend-capisremoved.

All O-rings should be replacedevery oneto two years maximum.

Inspectfordamage and replace as needed before each deployment.

Inspectthe painton theend-cap, housing, andtransducer assemblies for corro-
sion, scratches, cracks, abrasions, paint blisters, exposed metal (silver-colored
aluminum), exposed anodize (black or darkgreen), and exposed primer (yel-
low). Be critical in your judgment; the useful life of the LongRanger / Quarter-
Master depends on it. See Protective Coating Inspectionand Repairfor details.

HousingandEnd Cap

Checkall bolts, washers and split washers forsigns of corrosion before each de-

ployment.
Hardware (bolts, etc.) .
TRDI recommends replacement after every deploymentor every year which-

everislonger. Damaged hardware should never be used.

Inspecttheanodes (available on aluminum systems only) before each deploy-
ment for wear aroundthe mounting bolts. Cover bolts with silicone sealant

Zinc Anodes prior to deployment. Replace anodes whenever the mounting boltisinless than
75%in contact with the bolt. Replace all anodes every one totwo years maxi-
mum.

The purge plugisasafety valveandis designedto pushout of the systemto en-
PurgePlug surethatthereis notexcessive pressureinside the system when removing the
end cap. Replace the plug O-Rings every 2-3 years.

Check the end-cap I/O connector forcracks orbent pins (see Figure 31) before
each deployment.

Replacethe end-cap I/O connectorevery five years as a normal maintenance
CablesandConnectors item (seeTable2. ReplacementKitsto order parts).

Check the cable connectors for cracks or bent pins. Inspectthe full length of the
cablefor cuts, nicksin theinsulation, and exposed conductors before each de-
ployment.

CPU Lithium Coin-Cell Battery TRDI recommends replacing the lithium coin-cell batteryevery five years.

Figure 31. End-Cap View

e

Figure 30. Transducer View
AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Spare Parts

Use the followingtableifyouneed to order replacement parts.

Table1:

Part Number
972-6050-00
977-6052-00
972-6053-00
977-6051-00
8-258 N300-90
52887312
5020
810-4005-00
M5X0.8X16BHSH
810-4006-00
M4X0.7X14FH
817-1086-00
M4X0.7X16FH
305D0010
810-4004-00
M5WASHSPL
M6WASHNYLON
M6WASHSPL
M6WASHSTD
M6WINGNUT
M6X1.0NUT
M6X1.0X45SH
M6X1.0X80SH
M8WASHSPL
M8WASHSTD
M8X1.25NUT

M8X1.25X45SH

Long Ranger/ QuarterMaster Spare Parts

Item Name Where Used
0-ring, 2-258, DURO 70, EPDM (bore O-ring, 1500 and 3000 meter housings)
0-ring, 2-260, DURO 70, EPDM, (face O-ring standard 1500 meter housing)
0-ring, 2-261, DURO 70, EPDM, (face O-ring 3000 and 6000 meter housing)
0-ring, 2-259, (bore O-ring 6000 meter housing) 0O-Rings/Housing
Backup O-ring, 8-258 N300-90 (3000 meter housing)
Backup O-ring, size 259, 90 DURO, BUNA-N Type (6000 meter housing)
Silicone Lubricant, 4-Pack
Anode, SC/DR Housing Flange
Screw, Button/Socket Head SST
Anode, Housing Flange, 3000/6000M
Anodes
Screw, Flat Head, SST
Anode, Square Transducer
Screw, FHD, Phillips SST
Bushing, Housing
L Bushing, Housing
Washer, Split Lock, SST
Washer, FLAT, 6.4 1D 12.5 OD, NYLON
Washer, Split Lock SST316
Washer, FLAT,12.5MMOD SST 316
Nut, Wing, SST
Housing
Nut, Hex, SST 316
Screw, SKT HD, SST316 (1500 meter end-cap)
Screw, SKT HD, SST316 (3000/6000 meter end-cap)
Washer, Split Lock,SST316
Washer, Flat, 16MM OD, SST316
Nut, Hex, SST316

Screw, SKT HD, SST 316

GMA-4A Fuse, 4A, 250V, Fast Blow
Main Electronics
22205 Threadlocker, Capsule, .05 oz.
DES3 Desiccant, Sealed Bag Inside Housing
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Table 2. Replacement Kits

Part Number Description Where Used
757K6122-00 End-Cap Tools Kit Replacing the End Cap Connector
757K6129-00 End Cap Connector Replacement Kit (requires the End-Cap Tools Kit)
757K6051-00 Battery Pack Kit (includes 1 battery, desiccant, and 2 rubber bands) Replacing the Battery Packs
TLP-83131/I/BEIA  Battery Pack, Lithium, 1500 Watt Hours, WH Replacing the External Battery Case Packs
757K6128-00 Anode Kit, 1500 Meter Long Ranger / QuarterMaster Zinc Anode Inspection and Replacement
757K6035-06 Long Ranger 75 kHz Spare Boards Kit

Installing the Spare Boards Kit
757K6035-07 QuarterMaster 150 kHz Spare Boards Kit
757K6044-00 Tools and Spare Parts Kit, 1500 meter
757K6044-01 Tools and Spare Parts Kit, Long Ranger, 3000 meter
757K6044-02 Tools and Spare Parts Kit, QuarterMaster, 6000 meter

Replacement spare parts kits
757K6044-03 Tools and Spare Parts Kit, Long Ranger, 3000 meter, Titanium Hardware
757K6044-04 Tools and Spare Parts Kit, QuarterMaster, 6000 meter, Titanium Hardware
757K6044-06 Tools and Spare Parts Kit, 1500 meter, Titanium Hardware
727K6093-00 Close-up Kit, Long Ranger / QuarterMaster, 3000 meter
727K6093-02 Close-up Kit, QuarterMaster, 6000 meter

Includes all O-rings, hardware, and bush-
727K6093-03 Close-up Kit, QuarterMaster, 6000 meter, Titanium Hardware ings needed to seal the ADCP
727K6093-04 Close-up Kit, Long Ranger / QuarterMaster, 3000 meter, Titanium Hard-

ware

Disassembly and Assembly Procedures

This section explainshowto remove and replace the end-cap orhousingto gainaccess to the ADCP’s
electronics, batteries, and internal recorder. Read allinstructions before doingthe required actions.

e Removingthe End-Cap

e RemovingtheBattery Pack Modules

e HousingAssembly Removal
e O-ringInspectionand Replacement

e Replacingthe Housing Assembly
e Replacingthe Battery PackModules

e Replacingthe End-Cap
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Removing the End-Cap

/\CAUTION

Contents May be
Under Pressure.
Refer to Operator’s
Manual Prior to
Servicing.

A

wans | Caution label on End-Cap

Wear safety glasses and keep head and body clear of the end-cap while opening.
Any system that was deployed may have pressureinside the housing.

To remove the end-cap:

1.

2
3.
4

Dry the outside ofthe ADCP.
Disconnect theI/Ocableandinstall the dummy plug.
Stand the ADCP onits transducer facesona soft pad.

Inspectthehousing and end capboltsforany signs of damage such as bending, stretched bolts,
crushed or deformed bushings, etc. These signs may indicate that thereis internal pressure inside
the system (seeto Figure 35, page 72).

To avoid anypossibleinjury it is ALWAYS recommended to vent the system:

Ifthe systemincludesa Vent Plug, use the Vent Plug to vent the system before opening the hous-
ing. Loosen the port Y2 turn and listen for airflow; if none, then open another %2 turnandlisten
again forairflow. Repeat until the Vent Plugis fully removed. This will ensure no internal pres-
sure is present when removing the housing.

Ifthe system doesnot have a Vent Plug,loosenbut do notremove the four transducer bolts to al-
low any internal pressure to be vented from the system. Loosen the transducer bolts two turns each.
Repeat until the face seal O-ringis not compressed and the system has the opportunity to vent.Ifyou
notethat the end-cap movesas youloosenthe bolts then thismay indicate that internal pressure
is present. Be sureto only loosen the boltsfar enoughto allowthe systemto vent.

Once all fourend-capboltshave been loosened andyou are sure thatthereis nointernal pressure,
removethebolts fromtheend-cap.

4

Make sure you save all hardware removed during this procedure for re-assembly.

. Carefully pull the end-cap away from the housinguntilyou can gain accessto the connectorjack

on the commonmode choke. Use care; the plastic mating surfaces scratch easily. Do not damage
the mating surfaces.
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A lanyard prevents the end-cap from being pulled toofar away from the housing to prevent
damage to the internal I/O cable. Place a cloth between the end-cap and housing to protect
the paint; the lanyard will hold the end-cap. Once the internal I/O cable is disconnected,
remove the screw holding the lanyard in place.

8. Squeezethe sidesoftheinternal I/Ocable connectorto releaseit from the common mode choke

Removing the Battery Pack
Modules

To remove thebattery packmodules:

1.

jack. Settheend-cap aside.

When recoveringthe Long Ranger / QuarterMaster from a deployment, remove any water from
the end-cap O-ring grooves. Cleanthe O-ring mating surfaceswith a soft, lint-free cloth. Inspect
the surfaces for damage (see O-ring Inspection and Replacement). Even small scratches can cause
leakage around the O-ringseal.

Threaded Rod (2)

Wing Nut (2)
Split Washer (2)
Flat Washer (2)

Removeallpower to the Long Ranger / QuarterMas-
ter.

7

RemovetheI/Ocableand placethe dummyplugon
the I/Ocable connector (see I/O Cable and Dummy
Plug).

@ . 15/,1

3. Removetheend-cap (see End-Cap Removal Proce-
dures).

4. Disconnect thetwo battery power cablesfromthein-
ternal I/Ocable (see Parts Loocation Drawings).

5. Removethewingnuts, lockwashers, and washers
holdingthebattery pack modules onto the posts.

6. Slide out thebattery packmodules.

A W TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Removing the Housing Assembly

To remove the housing:
1. Removeallpower tothe Long Ranger/ QuarterMaster.
2. Removethel/OcableandplacethedummyplugontheI/Ocableconnector(seel/OCableand

Dummy Plug).
3. Removetheend-cap (see End-Cap Removal Procedures)and battery modules (see Battery Pack
Module Removal).

4. Stand the LongRanger / QuarterMaster onitstransducer faces on a soft pad.

5. Loosen andremovethefourbolts (8-mm)that attach the housing flange to the transducer head
assembly.

6. Carefullylift the housingassembly straightup and away fromthe transducer until you cangain
access to the connectorjack on the electronic chassis high power I/Oboard (see Parts Location
Drawings). Do notdamage the mating surfaces ofthe housing or transducer.

7. Squeezethe sidesoftheinternal I/O cable connectorto releaseit fromthejack. Set the housing
assembly aside.

) A lanyard prevents the housing from being pulled too far away fromthe transducerto
prevent damageto thel/O cable.Once thel/O cable is disconnected, remove the screw

holding the lanyard in place.

8. Cleanthe O-ring mating surfaces with a soft,lint-free cloth. Inspectthe surfacesfor damage.

9. Whenyouarereadytore-assemblethe Long Ranger / QuarterMaster, see Long Ranger / Quarter-
Master Re-assembly.

O-ring Inspection and Replacement

This section explainshowto inspect/replace the Long Ranger / QuarterMaster O-rings. A successful de-
ployment depends on the condition of four O-rings and their retaining grooves. Read all instructions be-
fore doing therequired actions.

e Transducerandend-cap assembly, face,2-260
e Transducerandend-cap assembly, bore,2-258
Sy stemswitha 97Z-4000-00 Vent Plug
o 0977-6084-00 O-RING, 2-015,.070DIAX.551 1D, EPDM, DURO9OA,VENT PLUG
o 077-6084-01 O-RING, 3-094,.072DIAX.3511D, EPDM, DURO90A, VENTPLUG

i'f The above listed O-rings are valid for the standard 1500 meter housing only. If you are
o using the 3000 meter housing, see High Pressure O-rings.

TRDI strongly recommendsreplacing these O-rings whenever youdisassemble the Long Ranger / Quar-
terMaster. Inspectingand replacing the O-rings should be thelast maintenance task done before sealing
the Long Ranger / QuarterMaster.

@
TRDI recommends you use new O-rings if you are preparing for adeployment.
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To replacethe O-Ring;:

1. Inspectthe O-rings. When viewed with anunaided eye, the O-ringsmustbe free of cuts,indenta-
tions, abrasions, foreign matter, and flowmarks. The O-ringmustbe smooth and uniformin ap-
pearance. Defectsmustbeless thano.1mm (0.004in.).

i' i If the O-ring appears compressedfrom prior use, replace it. Weak or damaged O-rings will
= cause the ADCP to flood.

2. Clean andinspectthe O-ringgrooves. Be surethe groovesare free of foreign matter, scratches,
indentations, corrosion, and pitting. Run your fingernail across damaged areas. Ifyou cannot feel
the defect,the damage may be minor; otherwise, the damage mayneed repair.

. Checkthe O-ring groove thoroughly. Any foreignmatterin the O-ring groove will cause the
£ ADCP toflood.

3. Lubricate the O-ringwith a thincoat of silicone lubricant (Table 1, item 5). Apply thelubricant
using latex gloves. Do notlet loose fibers or lint stickto the O-ring. Fibers canprovide a leakage
path.

i' E Apply a very thin coat of silicone lube on the O-ring. Using too much silicone lube on the O-
g ring can be more harmful than using no O-ring lube at all.

High Pressure O-rings

The instructions forinspection and replacement ofthe Long Ranger / QuarterMaster 3000-meter O-rings
are thesame as for the standard Long Ranger / QuarterMaster with the exception of different O-ring sizes
and the additionofa backup O-ring. Use the following part numbers and Figure 3 2.

e Transducerandend-cap assembly, face2-261
e Transducerandend-cap assembly, bore2-258
e Transducerassembly,backup O-ring, 8-258 N300-90
Systemswitha 97Z-4000-00 Vent Plug
e 077-6084-00 O-RING, 2-015,.070DIAX .551 1D, EPDM, DURO9OA,VENT PLUG
o 0977-6084-01 O-RING, 3-094,.072DIAX.3511D, EPDM, DURO90A, VENTPLUG

For the QuarterMaster 6000-meter system, use the following O-ringsizes. The backup O-ringis installed
in the sameway as shownin Figure 32.

e Transducerandend-cap assembly, face 2-261
e Transducerandend-cap assembly, bore2-259

e Transducerassembly,backup O-ring,size 259,90 DURO, BUNA-N type

The backup O-ringis installed on 3000 and 6000 meter high-pressure housing systemsin
addition to the 2-258 or 2-259 bore O-ring on the end-cap and transducer head assembly.

¢ Install the backup O-ring with the cupped side facing the bore seal O-ring as shown in Figure
32.

The 3000 and 6000 meter housings use a different face O-ring (2-261) then the standard
1500 meter housing (2-260).
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Water
Pressure

END-CAP

Face O-Ring

. Water
Bore O-Ring Pressure

Back-up O-Ring L i
(curved side toward Bore O-Ring)

, Housing

Back-up O-Ring

Bore O-Ring
Face O-Ring Groove

Check the O-ring grooves thoroughly.
Any foreign matter in the O-ring
grooves will cause the ADCP to flood.

TRANSDUCER HEAD

Figure 32. High Pressure O-Ring Detail View

Replacing the Housing Assembly

To replacethehousing:
1. Stand theLongRanger/ QuarterMaster transducer assembly on a soft pad.

2. Inspect,clean, andlubricate the O-ring on the housing (see O-ringInspection and Replacement).
Applyaverythincoatofsiliconelube onthe O-ring.

s

TRDI recommends you use new O-rings if you are preparing for adeployment.

i' E Apply a very thin coat of silicone lube on the O-ring. Using too much silicone lube on the O-
& ring can be more harmful than using no O-ring lube at all.

3. Connect theinternal I/O connectortothe plugonthe electronic chassishigh powerI/Oboard
(see Parts Location Drawings).

4. Connect thelanyardontheI/Ocabletothe High Power Amplifier A ssembly.

5. Gently lowerthehousingonto thetransducer, aligning the matingholes. To avoid twisting thein-
ternal I/Ocable, alignthehousing’sI/O cable accesshole (see Parts Location Drawings) withthe
I/Ocable connector on the electronic chassis. Whenmating the housing with the transducer head
flange tryto apply equal pressureto all partsofthe O-ring. Make sure the face and bore O-rings
remain in theirretaining grooves.
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: Check that no wires or any otherobject is pinched between the transducer head assembly
{ 1 E and the housing. Use rubber bands to hold the wiring in place as necessary. If the O-ringis
not inthe groove or if awire or otherobject is pinched, the ADCP will flood.

6. Examinethe housing assemblynuts, bolts, and washers (8 mm) for corrosion; replace if
necessary. Figure 33 shows the assembly order of the transducer mounting hardware. All
hardwareitemsare neededto seal the Long Ranger / QuarterMaster properly.

7. Installall foursetsofhardware until “finger tight.”

8. Tightentheboltsin smallincrementsin a “cross” patternuntil the split washer flattens out,and
then tighten each bolt %4 turn more to compressthe face seal O-ring evenly. Tightenthe boltsto

the recommended torque value of 9.6 Newton-meters (85 pound-inches). Do not deform the plas-
tic bushings.

3 Apply equal pressureto the O-ring as you tighten the bolts. If one bolt is tightened more
{ ! E than the others, the O-ring can become pinchedor torn. A damaged O-ringwill cause the
system to flood.

Do not over tighten the bolts that hold the transducer, housing, and end cap together. If
i': you tighten too far, you can crack or break the plastic bushing. On the otherhand, leaving

the boltstoo loose can cause the systemto flood. Tightenthe hardware tothe
recommended torque value.

The recommended torque value for the transducer head 8-mmbolts is 9.6 Newton-meters
(85 pound-inches).

HEX NUT ¢

FLAT WASHER ¢
PLASTIC ISOLATION L-BUSHING

(7

HIGH POWER
AMPLIFIER
ASSEMBLY ——

HOUSING FLANGE (TRANSDUCER SIDE) |\

)

TRANSDUCER ASSEMBLY

7
|

FLANGE
LANYARD
I/O CABLE
CONNECTOR
PLASTIC ISOLATION BUSHING . §
FLAT WASHER i
LOCK WASHER
SOCKET HEAD BOLTS (8MM; 4)
Figure 33. Housing Mounting Hardware
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Installing the Battery Pack Modules

To install the battery modules:

1.

Placethebattery packinstallation guides onto the threaded rods. Tightenthe guides onto the
threadedrod “fingertight” so they willnotfall off (see Figure 34, page 70).

Slide the battery packmodule assemblies onto the rods. Use the battery pack installation guides to
help alignthebattery pack modules onto the threaded rods. Asthebatterymodule slidesinto the
housing, make sure the battery module does not pinch any cables.

) The top battery pack module has athicker and larger diameter topplate as well as ashorter
battery pack power cable. This module will not slide down as far into the housing as the
—— bottom module.

Once both battery pack moduleshave beeninstalled, remove the battery pack installation guides
from thethreaded rods. Place the guides in your spare partskit for safekeeping,

Placea flat washer, lockwasher and wingnutoneach ofthe posts. Tightenthe nutstohold the
batteriesin place.

Connect the batterypackpower cables to theinternal1/Ocable.
Installthe end-cap (see End-Cap Replacement).

. Alignthe compass (see Compass Calibration).

¢ If you are installing less than four battery cores in the LongRanger / QuarterMaster, install
both batterymodules to maintain the proper spacing. Install the battery pack cores closest
== tothe end-cap.

\

Remove the Guides and place them in your spare parts kits
for safekeeping.

Figure 34. Installing the Battery Modules

Two sets of the battery packinstallation guides are provided in the Spares Parts kit. If you
need to order more sets, use part number 817-6034-00.
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Replacing the End-Cap

To replace the end-cap:
1. Stand theLongRanger/ QuarterMaster onitstransducerfaceonasoftpad.

2. Inspect,clean, andlubricate the O-ring on the housing (see Parts Location Drawings). Apply a
very thincoatofsiliconelube onthe O-ring.

TRDI recommends you use new O-rings if you are preparing for adeployment.

i' E Apply a very thin coat of silicone lube on the O-ring. Using too much silicone lube on the O-
= ring can be more harmful than using no O-ring lube at all.

Connect thelanyard to the end-cap.

Connect theinternal I/0 connectorto the plugcomingfromthe electronics chassisand batteries.

Installthe battery modules and replace the desiccant bagas needed.

S a0 A~ W

Placetheend-caponthehousing, aligningthe matingholesand the beam 3 notch facing the beam
3 number embossed on the transducer head (see Parts Location Drawings). When mating the end-
cap with thehousingflange, try to apply equal pressure to all parts ofthe O-rings. Make surethe
O-rings remainin theirretaining grooves.

Use rubber bands to hold the wiring in place as necessary. If the O-ringis not in the groove

A Check that no wires or any otherobject is pinched between the end-cap and the housing.
i 1 E
or if a wire or otherobject is pinched, the ADCP will flood.

7. Examinethe end-cap assembly nuts, bolts,and washers (6 mm) for corrosion; replaceif neces-
sary.Figure 35, page 72 showsthe assembly order ofthe end-cap mountinghardware. Allthe
hardwareitemsare neededto seal the Long Ranger / QuarterMaster properly.

8. Installall foursetsofhardware until “finger-tight.”

9. Tightentheboltsin smallincrementsin a “cross” patternuntil the splitwasher flattens out,and
then tighten each bolt %4 turn more to compressthe face seal O-ring evenly. Tightenthe boltsto
the recommended torque value of 5.6 Newton-meters (50 pound-inches).

- Apply equal pressureto the O-ring as you tighten the bolts. If one bolt is tightened more
f 1 E than the others, the O-ring can become pinchedor torn. A damaged O-ringwill cause the
system to flood.

Do not over tighten the bolts that hold the transducer, housing, and end cap together. If
i'f you tighten too far, you can crack or break the plastichousing. On the other hand, leaving
= the boltstoo loose can cause the systemto flood. Tightenthe hardware tothe
recommended torque value.

The recommended torque value for the end-cap 6-mm bolts is 5.6 Newton-meters (50
pound-inches).

10.Lubricate and inspect the Vent Plug O-rings. Place thelower Vent Plug O-ringso that it rests on
the bottom ofthe vent plug hole. Checkthe face Vent Plug O-ringis in the groove on the plug.
11. Installthe Vent pluguntil “finger-tight.”

12. Tighten the Vent Plugto the recommended torque value of 6.8 Newton-meters (60 pound-

inches).
AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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O-Ring 2-015 P/N 97Z-6084-00

@/ O-Ring 3-094 P/N 97Z-6084-01

d Tighten the Vent Plugto the recommended torque value of 6.8 Newton-meters (60 pound-
inches).

END-CAP SOCKET HEAD BOLTS (6mm; 4 EACH)
LOCK WASHER ﬁ VENT PLUG

FLAT WASHER =
ISOLATATION BUSHING ﬁ

END-CAP ASSEMBLY
2-260 FACE O-RING

BATTERY
CONNECTORS

2-258 BORE O-RING

FLAT NYLON WASHER
FLAT WASHER

LOCK WASHER
HEX NUT

Figure 35. End-Cap Mounting Hardware
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Periodic Maintenance Items

Periodic maintenance helps maintain the ADCP so it is ready fora deployment.

Replacing the Battery Cores

The LongRanger / QuarterMaster SC sy stemsuse battery packsto provide power (four ortwo battery
coresdependingon thehousinglength). Alkaline battery pack coresshould be replaced whenthe voltage
falls below 30 VDC (measured across the battery pack core connector).

Battery replacementinduces both single and double cycle compass errors. The compass
accuracy should be verified afterreplacing the battery pack. The compass does not have to
be recalibrated if the compass verification passes specification.

These compass effects can be avoided by using an external battery pack. The external
battery housing holds two batteries, and can easily be replaced on-site. If properly used, no
compass calibration will be required. The external batterypack provides an option for
extended ADCP deployments.

Long Ranger / QuarterMaster batteries are shippedinside the ADCP but not connected.
Connect the battery and seal the ADCP before deployment.

To replacethebatterycore:

1.

SAN-LE ol S

9.

10.

11.

Removethe end-cap (see End-Cap Removal Procedures).

Removethebattery pack modules (see Battery Pack Module Removal).
Removethebattery pack module’s retaining plate by unscrewing the six thumbscrews.
Disconnect each battery pack’s wiring harness.

Slide out theused battery cores (Figure 36).

Test thenewbatterypack voltageby measuringacross the battery connector. The voltage should
be +42VDCfor a newbattery pack and verify the batteryis within the Warning date (see Internal
Battery Power Overview).

. Slide thenewbatterypack cores into the battery module. Make sure the battery power cableis not

pinched by thebattery pack. Userubberbandstoholdthewiringin place.

. Replacethebatterypackmodule’sretaining plate. Usethe pinsto align the retaining plate.

Tighten the thumbscrews “hand” tight only.

Although each thumbscrew has a screwdriverslot,do NOT use any tools to tighten the
screws. Over-tightening can cause the threads to strip.

Installthe battery module (see Battery Pack Module Replacement).

Installthe end-cap (see End-cap Replacement).

Alignthe compass (see Compass Calibration).
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ALKALINE BATTERY CORE (2) *\

RUBBER BANDS (4)

RETAINING PLATE

SPRING PINS (4)

THUMBSCREWS (6)

Figure 36. Battery Pack Modules

Using Lithium Battery Packs

The optional Lithium Battery Packs canbeused interchangeably in Long Ranger / QuarterMaster sys-
tems. Thisbattery packis assembled usinglithium battery cells that provide 34 VDCwith a capacity of
approximately 1650 Wh. The battery includes a safety circuit that protects the battery and users against
shortcircuits and providesusersthe ability to test the pack. The circuitalso turnsthebatteryoffat itsend
oflife, before the battery fully discharges. Thishappens when about 97 % of the battery’s capacity is de-
pleted.

The Lithium packsaretoo largeto fit inside the Long Ranger / QuarterMaster batteryholders, butthey
can beinstalled directly inside the housing without usingthe holders. Use the retaining plate fromthe top
batterymoduletoholdthe batteries in place. Thisworks well because thelithium battery packs are light.
They are 60%lessweightthan an alkaline pack.

To install Lithium batteries:
1. Removethebattery pack modules.

2. Placethebatterypackinstallation guidesonto the threaded rods. Tightenthe guides onto the
threadedrod “fingertight” so theywillnotfall off.

3. Testthe Lithiumbattery pack before connecting the wiring harness (see Testing the Lithium Bat-
tery Pack).
4. Lay the ADCP onits sideand slide the Lithium battery packs onto therods. Make sure the battery

power cableis notpinched as it slides into the housing. Use rubberbands to hold the wiring in
place.

5. Removethesix thumbscrews on the top battery pack module’s retaining plate and then use this
platetoholdthelithiumbatteries in place (see Figure 36).

d Save the unused battery pack modules and screws in a safe location. They are requiredfor
use with the alkaline batteries.

6. Removethebattery packinstallationguidesfromthethreaded rods. Place the guides in your
spare partskit for safekeeping.

7. Placea flat washer, lockwasher and wingnutoneach ofthe posts. Tightenthe nutsto hold the
batteriesin place.

8. Connect thebatterypackpower cables to theinternal1/Ocable.
9. Installtheend-cap (see End-Cap Replacement).

"‘ TELEDYNE MARINE
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which vary from countryto country. In most countries trashing of used batteriesis forbidden
and disposal can be done through non-profit organizations mandated by local authorities or
organized by professionals.

f E Disposal of used battery packs should be doneinaccordance with applicable regulations,

Figure 37. Workhorse Lithium Battery Pack

The optional Lithium battery packs arerestricted to Cargo Aircraft Only since 1 January 2015.
Do NOT return ADCP units with the optional Lithium battery pack installed.

Testing the Lithium Battery Pack

The optional Lithiumbattery pack includes a safety circuit that turnsthebatteryoffat itsend oflife, be-
fore thebattery fullydischarges. Thishappenswhen about 97% ofthebattery’s capacityis depleted. The
circuitalso protectsthebattery and usersagainst short circuitsand provides usersthe abilityto testthe
pack.Whenthebattery detectsa shortcircuit, it waits about 300 us, and thenit turns itself off. A red LED
on the circuitindicates when it detects a short. The circuit monitorstheload acrossthebatteryand as
soonastheloadis removed, it displaystheresults ofitsself-test.

Beforeinstalling the Lithium battery packrunthe self-test by shortingthebattery’spins witha bent pa-
perclip. The LEDdisplaylastsapproximately 10 seconds and indicates the battery status:

e A continuousgreen LEDtellsyouthebatteryis new.
¢ A flashinggreen LEDtellsyou thebatteryhasbeenused,but canstill poweran ADCP.

¢ A continuousred LEDtellsyou thebatteryhasbeen disconnected atits end oflife and cannot
be used any more.

e IfthereisnoLEDlightat all, the circuit is defective and youshould notusethebattery.

@ You shouldruntheself-test when you receive new lithium battery packs. This way, thereis
timeto replace defective batteries before you deploy. You should alsorunthe self-test just
— beforeinstalling the battery.

"~‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover

Everywhereyoulook' Page. Page75



April 2019 Long Ranger & QuarterMaster Operation Manual

Replacing the External Battery Case Cores
The optional external battery case holdstwo battery modules to provide power. Battery cores should be

replaced whenthe voltage fallsbelow + 30V DC (measured across the battery connector). See the Parts
Location Drawings forreference.

The external battery case should not be connected or disconnected underwater. The
electrical output power will degrade the connector contacts and presenta potential

i 1 5 electrical shock hazardto installation personnel when the power connectoris short-circuited
in water. The external battery case output power cannot be enabled or disabled
underwater.

To replacethe external battery case battery packs:

1. Removethebattery side end-cap fromthe external battery case (see End-Cap Removal Proce-
dures).

2. Placetheexternal batterycase on itsside and remove the retaining plate. Carefully pull outthe
battery pack modules (see Battery Pack Module Removal).

3. Replacethebatterypackcoresas needed (see Battery Core Replacement).

. Replacethedesiccantbagsinside the housingjust before sealingthe external battery case (see
Desiccant Bags).

5. Installtheend-cap (see End-Cap Replacement).

The external battery case, battery side end-cap is different thanthe standard Long Ranger /

@ QuarterMaster end-cap. Figure 49 shows the standard Long Ranger / QuarterMaster end-
cap. The common mode choke coil is very visible behind the internal I/O cable connector
and fuse. The common mode choke coil is NOT installed on the battery side end-cap.

Do notswap external batterycase end-caps with transducer housing end-caps!

AW TELEDYNE MARINE

Page76 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. ‘ Everywhereyoulook™



Long Ranger & QuarterMaster Operation Manual April 2019

Calibrating the Compass

The mainreason for compass calibration is battery replacement. Each newbattery carries a different mag-
netic signature. The compasscalibration algorithm corrects forthe distortions caused by the battery to
giveyouan accurate measurement. You should be aware of the following items:

e TRDI recommendsagainst calibratingthe Long Ranger / QuarterMaster while on a ship. The
ship’s motion and magnetic fields from the hulland engine willlikely prevent successful calibra-
tion orwill provide an improper calibration for the heading sensor once the ADCP operates away from
the ship.

e Ifyouthinkyour mounting fixture or frame has some magnetic field or magnetic permeability,
calibratethe Long Ranger / QuarterMasterinside the fixture. Depending on the strength and
complexity of the fixture’sfield, the calibration procedure maybe able to correctit.

¢ A goodcompasscalibration requires slow, smooth movementto allow the compass to collect data
ateachpoint.

e Calibratethe compass asclosetothelocationthatit willbe deployed and as far away as possible
from objects thathave magneticfields that could result in a poor calibration. Common objects to
avoid calibrating the compass near include steel reinforced concrete, buildings, and automobiles.

e Completingthe calibrationrotation(s) does not guarantee an acceptable compass error. Compass error
isbased notonlyonthe quantity of measurements made duringthe calibration butalso the qual-
ity ofthe magnetic environment. Attemptingto calibrate the compassin a poor environment, e.g.,
near fixed ferrous objects, will likely resultin an unacceptable compass errorregardlessofhow
well the calibration is performed.

e The Single-tilt calibrationis intended for applications where tilting the unitis not practical. This
calibration is only applicable to the tilt orientation the unit is rotated about during the calibration.

Compass Background

The compass calibration algorithm collects magnetic field vector information for various measured head-

ings during the calibration. Hard and soft iron effects rotatingwith the compass are made observable dur-
ing the calibration by causingthelocal field to be perturbed as the compassis spun during the calibration.
That is, each component ofthehard and soft iron has to alternately increase thelocal field for some orien-
tationsand decrease for orientations 180 degrees (or 9o degreesfor soft iron) from those orientationsfor

the algorithmto “notice” it. Tilting and rotatingthe compass about the vertical axisis sufficientto do this.

Therearethree compass calibrationsto choose from; one only corrects for hardiron while the second cor-
rects for bothhard and softiron characteristics for materials rotating with the ADCP. The third method
provides calibrationfora single tilt orientation. Hard iron effects arerelated to residual magnetic fields
and cause single cycde errors while softiron effects are related to magnetic permeability that distorts the
earth’smagnetic field and causes double cycle errors. In general, the hardiron calibrationis recom-
mendedbecause the effect of hardiron dominatessoft iron. Ifa large double cycle error exists, thenuse
the combined hard and soft iron calibration.

Preparing for Calibration

d Use the shipping case or a calibration stand to rotate the Long Ranger/ QuarterMaster
during calibration—this way you will not scratch or drop the Long Ranger / QuarterMaster.
4 If you will deploy your Long Ranger / QuarterMaster looking up, calibrate it looking up. If
you will deploy it looking down, calibrate it looking down.
i| E If you calibrate the compass in one direction (up or down) and deploy the ADCP in the
- opposite direction (i.e. calibrate it in adownward position and deploy it in an upward
A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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position) the compass calibration will be invalid. Compass errors in excess of 5 degrees may
occur.

LR-1A is shown with LR-1B is shown with
Teledyne Long Ranger Teledyne Long Ranger
foaded for a UPWARD loaded for a DOWNWARD
Profile Calibration Profile Calibration

Compass calibration stands are not requiredto calibrate the Long Ranger / QuarterMaster
compass, but they do make it much easier and increase the calibration accuracy. Calib

¢ Designs is one source for calibration stands. Contacting this company is done withthe
knowledge that Teledyne RD Instruments is not recommending them, but only offering this
as a source for the stand.

http://www.calibdesigns.com /index.html

To prepare for compass calibration:

1. Position theshippingcase on the floorasfar away from metal objects as possible.

2. Removetheventon theside ofthe shippingcaseandusetheholeto feed throughthe powerand
I/Ocable.

3. PlacetheLongRanger/ QuarterMasterinside the shippingcase. Place all the foam inserts around
the Long Ranger / QuarterMaster to keep the instrument from shiftinginside the case. Ifyouare
doinga compassverification, the Long Ranger / QuarterMaster can be straight or tilted inside the
case. Forthe compasscalibration, the Long Ranger / QuarterMaster must be tilted inside the case
(see Figure 40 and Figure 41).

4. Connect the LongRanger / QuarterMaster as shownin Settingup the Long Ranger / QuarterMas-
ter Sy stem.

5. Close and securely latch the shipping case cover.
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6. Tip the shipping case onits end so that the Long Ranger/ QuarterMasteris in the same orientation as it
willbe when deployed. The Long Ranger / QuarterMaster canrestonits end cap (deployedlooking
up), orit can rest on the transducer face (deployed looking down) inside the shipping case.

Do not tip the shipping case onits end without the coverin place and securely latched. The Long
f ! E Ranger / QuarterMaster may fall out of the case causing damage to the instrument or personal
injury.

@ Weightin airfor a LongRanger/QuarterMaster systemis between 38.5 Kg (85 pounds) to 124.7 Kg
(275 pounds). Uselifting aids and proper liftingtechniques when moving.

Compass Calibration Verification

Compass calibration verification is an automated built-in test that measureshowwell the compassis cali-
brated. The procedure measures compass parameters atevery 5° ofrotationfora full 360° rotation.
When it has collected dataforallrequired directions, the Long Ranger / QuarterMaster computes and
displays theresults.

F Verify the compass if you have just replaced the memorymodule or any ferrous metals is
relocated inside or around the Long Ranger / QuarterMaster housing. Calibrate the
compass if the batteries have been replaced (see Compass Calibration Procedure).

To verify the compass calibration:
1. Preparethe ADCP for calibration (see Preparing for Calibration).

2. Using TRDI Toolz, send a Breakto wake up the Long Ranger / QuarterMaster.

3. Atthe> prompt,type AXand pressthe Return key.

4. When prompted, rotate the Long Ranger / QuarterMaster slowly 360 degrees (approximately 5
degreesper second). Pay particular attentionto the Overall Error. For example;

HEADING ERROR ESTIMATE FOR THE CURRENT COMPASS CALIBRATION:
OVERALL ERROR:
Peak Double + Single Cycle Error (should be < 5(): ( 1.55¢(
DETAILED ERROR SUMMARY:

Single Cycle Error: (1.54(¢
Double Cycle Error: (0.07¢
Largest Double plus Single Cycle Error: (1.61¢
RMS of 3rd Order and Higher + Random Error: (0.31¢(

Ifthe overallerrorisless than 2°, the compassdoesnotrequire alignment. You can align the compassto
reducetheoverallerror even more (if desired).

"‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page79

Everywhereyoulook Page.



April 2019 Long Ranger & QuarterMaster Operation Manual

Compass Calibration

The built-in automated compass calibration procedure is similar to the alignment verification, butre-
quiresthreerotationsinstead of one. The Long Ranger / QuarterMaster usesthe firsttwo rotations to
computea new calibration matrix and the third to verify the calibration. Itwill not accept the newmatrix
unlessthe calibration was carried out properly, andit asks youto verify that you want to use the new cali-
bration ifitis not as good asthe previouscalibration. Whileyouare turningthe Long Ranger / Quarter-
Masterforthetwo calibrationrotations, the Long Ranger / QuarterMaster checksthe quality ofthe previ-
ous calibrationand displays the results. It compares these results with theresults of the third calibration
rotation.

To calibrate the compass:
1. Using TRDI Toolz, send a Breakto wake up the ADCP.

2. Atthe> prompt,type ARand press the Return key. Thiswillreturn the compass to the factory
calibration matrix.

3. Atthe> prompt,type AFand pressthe Return key. Choose option“a” or “b” to startthe calibra-
tion procedure.

Field Calibration Procedure
Choose calibration method:

a. Remove hard iron error (single cycle) only.
b. Remove hard and soft iron error (single + double cycle).
c. Calibration for a single tilt orientation (single + double cycle).
d. Help.
e. Quit.
In general, the hard iron calibrationis recommended because the effect of hard iron
@ dominates soft iron.

If the batteries have just been replaced, then usethe combined hard and soft iron
calibration. Changing the batteries should only change the hard-iron signature of the ADCP,
but can induce both single and double cycle compass errors.

4. Usethe followingssteps to orientate the Long Ranger / QuarterMaster for the first rotationofthe
compass calibration.

a. PlacetheLongRanger/ QuarterMasterinsidetheshippingcase.

b. Tiltthe LongRanger/ QuarterMaster usingthe cutoutin the foaminside theshippingcase
(see Figure 40 and Figure 41). The Direct-Reading Long Ranger / QuarterMaster shipping
caserequiresthatthesidefoaminsertbe pulled outand placed onthe otherside ofthecasein
ordertotiltthe Long Ranger / QuarterMaster.

c. Placeallthefoaminserts around the Long Ranger / QuarterMasterto keep theinstrument
from shiftinginside the shipping case.

d. Close and securely latchthe shipping case.

e. Tipthe shippingcaseonitsend andkeep the same orientation asit will be deployed in (the
Long Ranger / QuarterMaster canreston its end cap (deployedlooking up),orit canreston
the transducer face (deployed looking down) inside the shipping case (see Figure 40 and Fig-
ure 41).

f. Checktheon-screen instructionsto seeifthe Long Ranger / QuarterMaster orientation is OK.
Adjustas necessary.

5. When prompted, rotate the Long Ranger / QuarterMaster slowly 360 degrees (approximately 5
degreesper second) using the shipping caseto assistin rotating the Long Ranger / QuarterMaster
(see Figure 38).
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6.

A\

The second rotationrequires the Long Ranger / QuarterMasterto be tilted 15 degrees in another
direction thanfromthe firstrotation.

a. Placetheshippingcaseon thefloor.

Do not open the shipping case when the case is tipped on its end. The Long Ranger /
QuarterMaster may fall out of the case causing damage to the instrument or personal injury.

@ Weightin airfor a LongRanger/QuarterMaster systemis between 38.5 Kg (85 pounds) to 124.7 Kg

10.

(275 pounds). Uselifting aids and proper liftingtechniques when moving.

b. Openthe shipping case.
c. Rotatethe LongRanger/ QuarterMaster so that anotherbeamis in the center of the rotation.

d. Placeallthefoaminserts aroundthe Long Ranger / QuarterMasterto keep theinstrument
from shiftinginside the shipping case.

e. Close and securely latchthe shipping case.

Tip the shippingcase on itsend keepingthe same Long Ranger / QuarterMaster orientation as
it was before (i.e.ifthe previousrotation had the Long Ranger / QuarterMaster onits end-cap,
make surethe Long Ranger / QuarterMaster is stillonits end-cap).

. When prompted, rotate the shipping case slowly 360 degrees (approximately 5 degrees per sec-

ond).

The third rotationrequires the Long Ranger / QuarterMaster tobetilted 15 degreesin another
direction thanfromthe firstand second rotations. Followthe stepsas perthe second rotationand
the on-screeninstructionsto orient the Long Ranger / QuarterMaster correctly. When prompted,
rotatethe Long Ranger / QuarterMaster slowly 360 degrees (approximately 5 degrees persec-
ond).

Ifthe calibration procedure is successful, it recordsthe new calibration matrix to nonvolatile
memory. The Long Ranger / QuarterMaster will not change its matrix unlessthe calibration is
properly carried out.

Ifthe calibration procedure is not successful, return your Long Ranger / QuarterMasterto the
original factory calibration, by using the AR-command. Try using the AR-command ifyouhave
trouble calibratingyour compass. Insome circumstances, a defective compass calibration matrix
can prevent proper calibration.

Figure 38. Rotating the Long Ranger / QuarterMaster Shipping Case During Compass Calibration

¢

Direct-Reading case shown.
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Single-Tilt Compass Calibration Procedure
This procedureis used to correctthe ADCP’sinternal flux-gate compass for one-cycle deviation errors.

The compass correction procedure givenhere canbeused in place of the Compass Calibration procedures
if youareusinga Long Ranger / QuarterMaster ADCP with firmware version 16.30 or higher.

During this procedure,the ADCP mustberotated in a complete 360 circle no fasterthan 5 degreesper
second. This calibration canbe donein the water (recommended) oronshore.Itis importantto reduce
any pitchandroll effectsduringtheturnand avoid any acceleration.

This calibration isintended for applications where tilting the unit is not practical. This
i 1 } calibration is only applicable to the tilt orientation the unit is rotatedabout during the
calibration.

Single tilt calibration does a hard-iron correction only. Changing the Long Ranger /

F QuarterMaster batteries should only change the hard-iron signature of the ADCP, but can
induce both single and double cycle compass errors. A single-tilt calibration should suffice,
but performing a full hard and soft iron calibration is always a safer route whenever
possible.

To calibrate the compass:
1. Mountthe ADCPintheboatasit willbeusedtoacquiredata.
2. Start TRDI Toolz.

3. Atthe“>"prompt, type ARand press the Return key. TypeY to return the Fluxgate Calibration
Matriceswith the factory original values.

>AR

Do you really want to write over the active fluxgate calibration
data [y or n]?Y

Fluxgate Calibration Matrices Updated with Factory Original Values.
>

4. Atthe“>”prompt, type AFand pressthe Return key. Select option “c” Calibrationfora single
tilt orientation (single + double cycle).

Field Calibration Procedure
Choose calibration method:

a. Remove hard iron error (single cycle) only.

b. Remove hard and soft iron error (single + double cycle).

c. Calibration for a single tilt orientation (single + double cycle).
d. Help.

e. Quit.

5. Duringthecalibration, drivetheboatin a continuoussmall circle. You can accomplish thisby ad-
justingthethrottletojustaboveidle and steeringeitherhardleftorhardright. Youwill wantto
reduce any pitchandroll effects during the turn. Do not move abouttheboatas thismay cause
the boatto changehowit sitsin the water. Avoid any accelerations during the calibration. Ifyou
are working on a river, youwill find that you drift downstream asyou performthe circles. This
will not affectthe calibration.

6. While youcontinueto drivetheboat in circles, press any key to start the compass calibration. Fol-
lowtheonscreen prompts.

7. PressDfordetails.

HEADING ERROR ESTIMATE FOR THE CURRENT COMPASS CALIBRATION:
OVERALL ERROR:
Peak Double + Single Cycle Error (should be < 5g): 1@ 1.73@
DETAILED ERROR SUMMARY :

AW TELEDYNE MARINE
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Single Cycle Error:
Double Cycle Error:

Largest Double plus Single Cycle Error:

RMS of 3rd Order and
Orientation: Down

Higher + Random Error:

Average Pitch:
Average Roll:

-0.18g
0. 352

Pitch Standard Dev:
Roll Standard Dev:

o=

5

.70z
.42¢
.12g
-

oN o

0.372
0.452

Successfully evaluated compass performance for the current compass calibration.

Press C to display Percent Horizontal Field Components
Relative to Calibration or any other key to continue....
Calibration parameters have been updated in NRAM.

>

8. Youcannowusethe ADCP with its corrected compass.

E ! a SHIPPING CASE @
! 1
1

First Rotation

Second and Third Rotations

DOWNWARD DEPLOYMENT

SHIPPING CASE

First Rotation

Figure 39.

S d
UPWARD DEPLOYMENT

econd and Third Rotations

Compass Calibration

Y
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Figure 40. Self-Contained Long Ranger / QuarterMaster Tilted Position in Shipping Case

Figure 41. Direct-Reading Long Ranger / QuarterMaster Tilted Position in Shipping Case
@

To tilt the Direct-Reading Long Ranger/ QuarterMaster, move the side foam insert fromthe
right side to the left.

".‘ TELEDYNE MARINE
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Replacing the Desiccant Bags

Desiccantbagsare used to dehumidify the housinginterior. Desiccant is essential in deploymentswith
plastichousings. The factory-supplied desiccantlastsa year at specified Long Ranger / QuarterMaster de-
ployment depths and temperatures. Remember that desiccant rapidly absorbs moisture from normal
roomair.

The average dry weight of a new desiccantbagis 7.2 grams ((5%). The weightincreasesto 8.4to 9 grams
for a “used” desiccantbag. Used desiccant bags maybedried at250° for 14 hours. Asa minimum, replace
the desiccantbags(Table1,item 6)wheneveryouare preparing to deployor store the Long Ranger /
QuarterMaster for an extended time.

Do not open the desiccant bag. Contact withthesilica gel can cause nose, throat, and skin

& irritation.

Do not puncture or tearthe desiccant bag. Do not use desiccant bags that are torn or open.

Desiccant bags are shipped in an airtight aluminum bag to ensure maximum effectiveness.

d There is a moistureindicator inside the bag. If the moistureindicator is pink, do not use the
desiccant bag until it has been dried. TRDIrecommends replacing the desiccant bag just
before the deployment.

To replace the desiccant:
1. Removetheend-cap(see End-Cap Removal Procedures).

2. Removeanewdesiccantbagfromtheairtight aluminumbag and place the desiccant bagon top of
the battery modules.

3. Installtheend-cap (see End-Cap Replacement).

—
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Cleaning the Pressure Sensor Port

In orderto read the water pressure, water must be able to flowthrough the transducer anode and cover
disk overthe pressure sensor. Theholes in the anode and cover disk (see Figure 42) mayat timesbe
blocked.

To cleanthepressure sensor port:

1.

2.

3.

10.

11.

Placethe LongRanger / QuarterMaster onits’ side. Usea soft pad to protect the ADCP.
Use a Phillips-screwdriver to remove the transducer anode (see Zinc Anode Replacement).

Removethetwo nylonscrews holdingthe cover diskin place.

The pressure sensor installed on the Long Ranger / QuarterMaster ADCPs isinstalled in a

cavity that includes a protective cap to prevent particles from collecting on top of the

pressure sensor itself. This covering is made of Delrin and is held into place with two nylon
¢ screws. The holes wherethe nylon screws are inserted are anodized aluminum.

TRDI knows from our experience thatit is difficult to anodize sharp edges on threaded holes
such as these. In marine and fresh water environments, poor anodizing on aluminum will
lead to corrosion problems. Always inspect for corrosion in this (and all) areas between
deployments.

Lookforsigns of corrosion such as white deposits. If corrosion caused part ofthe housingtobe
visibly damaged, do not redeployyour system. Send it back to TRDI forinspection (see Returning
ADCPs to TRDI for Service).

. Clean both nylonscrewmounting holes with a thinbrush and lime based product. Flush the holes

with thelimebased product ifyou do nothave a brushavailable. Be sure cleanand remove any
signs of corrosion.

Gently clean out theholein the anode and cover disk with a needle (only clean after these have
beenremoved fromthe transducer assembly). If cleaning causes the holetobe enlargedin either
the coverdiskortheanodeorifthe anode is corroded, replace theitem.

. Installtheblackcoverdisk above the pressure port.

Brush the nylon screwswith marine environment grease such as Aqua Shield grease. Use gloves
asittendstostick to yourskin. Note that the grease is incompressible and therefore apply a thin

layertothescrews to avoid binding or difficultyin the installation ofthe nylonscrewsin the
mountingholes.

Tighten the nylon screws “finger tight” (2 in/Ibs). Do not over-tighten the screws or you may strip
the threadsonthenylonscrews.

Installthe transducer anode (see Zinc Anode Replacement).

Zerothepressuresensor. Use the AZ-command to zero outthe pressure sensor atthe deployment
site, before puttingthe ADCP into the water.

a. Connectandapply powertothesystem.

b. Start TRDI Toolzand send a Break to wake upthe ADCP.
c. TypeAZandpressthe Returnkey.

d. Exit TRDI Toolz.
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The pressure sensor is filled with silicone oil. Never poke a needle or otherobject through
the anode or cover disk while theitems are installed overthe pressure sensor. You will
perforatethe sensor, causing it to fail or create aleakage path.

Do not attemptto clean the surface of the pressure sensor. The diaphragmis very thin and

i (] E easy todamage.

If the pressure sensor surface looks corroded or is bowed outward, then contact TRDI for
servicing.

Do not attemptto removethe pressure sensor. It is not replaceablein the field.
Always inspectfor corrosionin this (and all) areas between deployments.

\\.

M4x0.7x16 Flat Head Screws ~

.
Transducer Anode N
Nylon Screws
Cover Disk
Pressure Sensor
,»//
Figure 42. Long Ranger / QuarterMaster Pressure Sensor

Purge Plug Inspection & Replacement

The purge plugis a safety valve and is designed to push out ofthe systemto ensure that thereis notexces-
sivepressureinside the system whenremoving the end cap. Replace the purge plug O-Rings every two to
three years.

To replacethe purge plug O-rings:
1. Removethe M4 plastic screw(s)and flat washer (single-screw purge plugonly).
2. Lift offthe plugkeeper.
3. Removethepurgeplug. Removethe old O-rings.

4. Clean andinspectthe purge plug. Be surethe O-ringgrooveis free of foreign matter, scratches,
indentations, and pitting. Replace the purge plug if it shows any signs of damage. Look for signs of
corrosion such as white depositsin the purge plughousing. If corrosion caused part ofthe purge

AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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plug housingto bevisibly damaged, do notredeploy your system. Send it back to TRDI forinspec-
tion (see Returning Systems to TRDI for Service).

i' E Checkthe O-ring groove thoroughly. Any foreignmatterin the O-ring groove will cause the
o] ADCP toflood.

5. Lubricate the O-ringwith a thin coat of silicone lubricant. A pply the lubricant usinglatex gloves.
Do notletloosefibersorlintstick to the O-ring. Fiberscan provide a leakage path.

i' E Apply a very thin coat of silicone lube on the O-ring. Using too much silicone lube on the O-
= ring can be more harmful than using no O-ring lube at all.
6. Installthebackup O-ring firstas shownbelow and theninstall the bore O-ring.

7. Insertthepurge plugintothehousing/end-cap. Install the plug keeper and flat washer (single-
screwpurge plug only).

8. Applyadropof42sthread locker on the M4 screw(s). Tightenthe screwsto 0.5+ 0.1N.m (4.0 +
.5 IN-LB)

425 Threadlocker 8-013 N300-90 Backup O-Ring

97Z-6008-00 O-Ring (2x)

Purge Plug
Plug Keeper
M4 Flat Washer
M4 Nylon Screw
Figure 43. Purge Plug O-Ring Replacement
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Protective Coating Inspection and Repair

TRDI uses paint on the Long Ranger / QuarterMaster housing for identification and corrosion protection.
For more protection, the case and the transducer assembly are firstanodized per MI1-A-8625, Type 3,
Class 1 and sealed with sodium dichromate. Do not damage the surface coatingswhenhandling the Long
Ranger/ QuarterMaster.

Inspectthe end-cap, housing, and transducer assemblies for corrosion, scratches, cracks, abrasions, paint
blisters, exposed metal (silver-colored aluminum), exposed anodize (black or dark green), and exposed
primer (lightblue oryellowfor 6000 meter systems). Be critical in yourjudgment; the usefullife ofthe
Long Ranger / QuarterMaster ADCP depends onit.

F The procedures containedin this section apply to our standard aluminum systems. For
systems made of other materials, contact TRDI. Read all instructions before doing the
required actions.

" The chemicals used in the following steps can be hazardous to your health. Read all
{ ! E material safety data sheets and manufacturer’s instructions before handling these
chemicals.
- If there is any damage to the paint nearthe edges of the urethane transducer cups or the
f ! E 1/0 connector, DO NOTDEPLOY THE ADCP. Returnthe Long Ranger/ QuarterMaster to

TRDI for repair.

To repairortouch upthe protective paint:

1. Removeallloose paint withoutdamagingthe anodizing. Clean and preparethe damaged areaus-
ing a fine-grade abrasive cloth. Feather the edges ofthe paintnearthe damaged area. Try to havea
smoothtransition between the paintand the damaged area. Do notsand the anodized area.If
thereis damageto the anodizing, return the Long Ranger / QuarterMaster to TRDI forrepair.

2. Cleanthearea withalcohol. Do nottouchthearea after cleaning.

3. Mix theepoxy primer Part A and Part Businga 1:1 mix. Paint one coatofepoxy primer (see note
below). Allowthe primerto drythoroughly before continuing,

4. Mix thecolored paintusingtwo parts color and 1 part catalyst. Paint with one coat of colored paint
(see notebelow).

i The catalyst (hardener) will rapidly harden in air. Mix only the amount of paint you need
& and work quickly.

TRDI uses two-part epoxy type paint. This paint is manufactured by Sherwin —Williams
Proline Paint Store, 2426 Main St., San Diego, CA,92113-3613, Telephone: +1 (619)
231-2313.

Primer Manufacturer’s part numbers:
F-158 for 6000 meter systems (part A and part B)
¢ 3061 for all other systems (part A and part B)

Colored paint Manufacturer’s part numbers:
4800HS, Catalyst,

4800-19, Yellow (6000 meter systems)
4800-28, Orange (3000 meter systems)
4800-01, Snow White (1500 meter systems)
4800-25, Bright Blue (transducer assembly)

A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Contact the paint manufacturerfor preparation and application procedures for this and
other paints. Contacting this company is done with the knowledge that Teledyne RD
Instruments is not recommending them, but only offering this as a source for the paint.

Zinc Anode Inspection and Replacement

The standard Long Ranger / QuarterMaster hasnine sacrificial zinc anodes: one on the transducer assem-
bly,four onthe end-cap assembly, and four on the housing flange. Ifthe Long Ranger / Quarter Master
doesnot have exposed bare metal, properly installed anodeshelp protect the Long Ranger / Quarter Mas-
ter from corrosion while deployed. Read all instructionsbefore doing the required actions.

The 3000-meter Long Ranger / QuarterMaster also has nine sacrificial zinc anodes; one on
the transducerassembly, four on the end-cap assembly, and four embedded in the housing.
The instructions for inspection and replacement of the Long Ranger / QuarterMaster 3000-
meter anodes are the same as for the standardLong Ranger/ QuarterMaster.

¢

Zinc Anode Inspection

The life ofa zinc anode is not predictable. Ananode maylast as long as one year, but dynamic sea condi-
tions mayreduceits life. Use a six-month period as a guide. Ifthe total deployment time for the anodes
has beensix monthsormore, replacethe anodes. Ifyou expect the next deploymenttolast six monthsor
more,replace theanodes.

To inspectthe anodes:

1. Inspecttheanodes onthetransducerassembly, housingand end-cap for corrosionand pitting. If
mostofan anodestillexists, youmaynot wantto replaceit.

2. Inspectthe RTV-covered screws thatfasten eachanode.Ifthe RTV hasdecayed enoughtoletwa-
ter enterbetweenthe screwsand the anode, replacethe RTV.

3. Ifyouhavedoubts aboutthecondition ofthe anodes, remove and replace the anode.

Zinc Anode Electrical Continuity Check

Check electrical continuity usinga digital multi-meter (DMM). Scratch the surface oftheanode withthe
DMM probeto make good contactif the anodeis oxidized. All measurements must belessthan five ohms.
Ifnot, reinstall the affected anode.

End-Cap Anode. Remove the end-cap (see End-Cap Removal Procedures). Measure the resistance between
the anodeand thenut on the I/O cable connector ontheinside ofthe end-cap.

Housing Anodes. Measure the resistance between all four anodes.

Transducer Anode. Remove the housing (see Housing Assembly Removal). Measure the resistance between
the anode and any one of the four screws holdingthe PCboardsto the transducer.

"‘ TELEDYNE MARINE
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Zinc Anode Replacement
To removeand replacethe zinc anode/s:

1. Removethe RTV fromtheanodescrewheads. Removethe screws.

2. The anodemaystick to the Long Ranger / QuarterMaster because ofthe RTV used during assem-
bly.To break thisbond, first place a blockofwood onthe edge of the anode to protect the housing
anodizingand paint. Carefully strike the block to loosenthe anode.

3. Cleanthebonding areaunderthe anode. Remove all foreign matter and corrosion. Apply a con-
tinuous 1to2 mmbead (0.04-0.08in.)of RTV around each screwhole.

Set anew anodein place and fasten with newscrews.

. Fill the counter bore above each screwhead with RTV.The RTV protects the screwheadsfrom
water and prevents breaking the electrical continuity betweenthe anode, screw, and housing.

{ ! E Do not cover the top surface of the anode withRTV. The anode must contact seawater.

Anode
Surface

RTV

6. Checktheelectrical continuity. If any measurementis greater than one ohm, reinstall the affected

anode.
. Do not connect other metal to the Long Ranger / QuarterMaster. Other metals may cause
{ 1 E corrosion damage. Use isolating bushings whenmountingthe Long Ranger / QuarterMaster
to a metal structure.
Do not use zinc anodes with an iron content of more than 0.0015%. The major factor
controlling the electrical current output characteristics of zincin seawater is the corrosion
" film that forms on the surface of the zinc. Corrosion product films containing iron have a
- high electrical resistance. As little as 0.002% iron in zincanodes degrades the performance
of the anode.

Do not use magnesium anodes. Magnesium rapidly corrodes aluminum housings.
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Anode 810-4005-00
End-Cap

M5x0.8x16BHSH Screw

" |
‘I‘\ Housing Flange

Figure 44. 1500 meter Housing Flange Anodes

Fill with RTV

Anode (810-4006-00) \
M4x0.7x13FH Screw \

Figure 45. End-Cap Anodes

The 810-4006 anodes are also used on the 3000and 6000 meter housing.
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Anode, 817-1086-00

M4x0.7x16FH Screw

Figure 46. Transducer Anode

If you are replacing the transducer anode, see Pressure Sensor Maintenance before
installing the new anode.

Preventing Biofouling

This section explainshowto prevent the buildup of organic sealife (biofouling) onthe transducer faces.
Objectsdeployed within about 100meters (~328 feet) of the surface are subject to biofouling, especially in
warm water. Thismeans Long Ranger / QuarterMaster A DCP systems are subject to biofouling. Soft-bod-
ied organismsusually cause no problems, butbarnacles can cut through the urethane transducer face
causingfailureto the transducer andleakage into the ADCP. Therefore, you should take steps to prevent
biofouling duringshallowwater deployments.

Some organizations may decide to use antifouling grease. However, most antifouling greases are toxic and
may cause problems. Recent tests suggest antifouling grease may cause the urethane on the transducer
facesto develop cracks. Warmer temperatures accelerate thiseffect. Ifusing antifouling grease, remove
the grease immediately after recoveringthe ADCP fromits deployment. Remove the grease with soapy
waterbecause cleaning solvents may also cause the urethane to crack. Be sure to wear protective gloves
and a faceshield.

The best-knownway to control biofouling is cleaning the ADCP transducer faces often. However,in many
cases this is notpossible.

The following options can help reduce biofouling:

e Coattheentire ADCP with antifouling paint. Make sure thatthe paintis applied in anevencoat
overthetransducer facesand inductive modem (see A pplying A ntifouling Paints).

e Applyathincoat(1mm,0.039in.) ofeithera 50:50 mix of chilipowder and petroleumjelly or
chili powder and silicone grease to the transducer faces. The chili powder should be the hottest
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that can be found. Water flowing acrossthe transducerswill wash thismix away overtime. The
siliconemixture tendstolastlonger.

e Ifusingantifouling grease, remove the grease immediately after recovering the ADCP fromits
deployment. Remove the grease with soapy water. Be sure to wear protective gloves and a face
shield.

If using antifouling grease, remove it immediately after recovering the ADCP.

Antifouling grease is toxic. Read the product safety data sheetbefore using the grease.
| Wear gloves and aface shield when applying the grease. If the skin comes in contact with
i 1 E the grease,immediately wash the affected area with warm, soapy water.

All U.S. coastal states prohibitthe use of tributyl-tins on boat hulls. The European Economic
Commission has released a draft directive that would prohibit the use of many organo-tins
after July 1989. TRDI strongly recommends you obey your local laws.

Antifouling Paints

Y ou canusealmostany EPA approved anti-fouling paintonthehousingorthe urethane transducer faces.
Contact the antifouling paint manufacturer for preparation and application procedures for this and other
antifoulant paints. Interlux is one source of antifouling paint. Contacting this company is done withthe
knowledge that Teledyne RD Instrumentsis not recommending them, butonly offering thisas a source
for the anti-fouling paint.

Manufacturer Contact
Courtalds Finishes Telephone: +1 (800) 468-7589
Interlux brand paints Web Page : http://www.yachtpaint.com/usa/

Do not use antifouling paints that contain cuprous oxide on aluminum housings as it will
cause galvanic corrosion.

Applying Antifouling Paints
The followingtips are only generalrecommendations. Always follow the anti-fouling paint manufacturer’s
instructionsonhow to apply the anti-fouling paint.

« TRDI recommends that any antifouling coating should be appliedin as thin alayer as
f ! } possible. It should be understood that applying a coating may reduce the measurement
range of the ADCP (though it will not affect its accuracy in the measurable range).

As originally manufactured, the transducerfaces have asmooth surface which makes it
inhospitable for most biofouling to develop. Preserving this smooth surface is an effective
way to prevent heavy biogrowth on the transducer faces. However, if an antifouling coating
is desired on the transducer faces, then the faces must be lightly abraded toallow for the
antifouling coating to adhere. As a rule, the surface must be kept smooth unless an
antifouling coating will be applied.

1. Transducer Face Surface Preparation and painted housings- Lightly abrade the surface using
Scotch Brite® to remove gloss. Thoroughly cleanthe areasto be painted with soapy water and
dry.

2. Surface Application:

e Maskas necessary. Do not paintover mountinghardware, anodes, pressure sensors, etc.

e Applyaneven,thinlayer (0.1mm, 4mil per coat) of antifouling paint. If more than one coatis
neededtoreachthe maximum thickness, alloweach coat todryfor16hours.
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e  When applying paintto the urethane faces, use extracaution to apply a smooth, thincoatof
paint.

Removing Biofouling
To remove foreign matter and biofouling:

1. Removesoft-bodied marine growth or foreign matter with soapy water. Waterless hand cleaners
remove most petroleum-based fouling.

3 Do not use power scrubbers, abrasive cleansers, scouring pads, high-pressure marine
f 1 E cleaning systems or brushes stifferthan hand cleaning brushes on the transducer faces. The
urethane coating on the transducer faces could be damaged.

Ifthereis heavyfouling or marine growth, the transducer faces mayneed a thorough cleaningto
restore acoustic performance. Barnacles do not usually affect ADCP operation, but TRDI doesrec-
ommendremoval ofthebarnacles to prevent waterleakage through the transducer face. Lime dis-
solvingliquidssuch as Lime-Away® break down the shell-like parts. Scrubbing witha medium
stiffness brush usually removes the soft-bodied parts. Do NOT use a brush stifferthan a hand
cleaningbrush. Scrubbing, alternated with soakingin Lime-Away®, effectively removes large bar-

nacles.
: If barnacles have entered morethan 1.0 to 1.5mm (0.06 in.) into the transducerface
f 1 E urethane, you should sendthe ADCP to TRDI for repair. If you do not think you can remove

barnacles without damagingthe transducerfaces, contact TRDI.

2. Rinse with fresh waterto remove soap or Lime-Away® residue.

3. Dry thetransducer faces withlow-pressure compressed air or softlint-free towels.

i'i Always dry the ADCP before placingit in the storage case to avoid fungus or mold growth.
d Do not store the ADCPin wet or damplocations.
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Installing Firmware Upgrades

The firmware for Long Ranger / QuarterMaster ADCPsin located on flash RAM chipsonthe CPU board.
Firmware upgrades canbe downloaded from TRDI’s website.

Teledyne RD Instruments Firmware, software, and Field Service Bulletins can be accessed
only via our Customer Support Portal.

To register, pleasego to

https://extranet.teledyne.com/ layouts/15/Registration/registration.aspx?company=7 to
4 set up your customer support account. After your account is approved, you will receive an

e-mail with alink to set up your login credentials to access the portal (this can take up to

24 hours).

Once you have secured an account, use https://extranet.teledyne.com/sites/Marine /RDI to
access this data with your unique user name and password.

If you have an urgent need, please call our Technical Support hotline at +1-858-842-2700.

To install a firmware upgrade:

1. Connect your ADCP to the computeras shownin Settingupthe Long Ranger arterMaster
System.

2. Start the program WHMSLxxx.exe (where xxxis the firmware number).

3. ClickSetup.Click the View README.TXT buttonto viewthe Readme.txt file for details on
what is newin this version ofthe firmware.

4. Click Nextand followthe on-screen prompts.
5. Ifyouare notabletoinstallthe new firmware, contact Customer Service.

6. Aftersuccessfullyupgradingthe firmware, use TRDI Toolzto testthe ADCP (see Testing the Long
Ranger / QuarterMaster).

Installing Feature Upgrades

The feature upgrade installation programis used to install Lowered ADCP (LADCP), High-Resolution
Water-Profiling mode, High Ping Rate, and Waves capabilitiesin an ADCP.

d The upgrade file is specificto the unit for which it was ordered. DO NOT attempt to install
this feature for any other unit.

& Many feature upgrades require the latest firmware version to be installed in your ADCP. If
you need to update the firmware, do this before installing the feature upgrade (see
Firmware Upgrades).

To install a feature upgrade:

1. SetuptheLongRanger/ QuarterMaster as shownin Settingup the LongRanger / QuarterMaster
System.

2. StarttheprogramActivate WH_ xxxx.exe (where xxxxis the ADCP’s serial number).

3. Theinstallation program will start (see Figure 47). The programis encoded with the ADCP’s serial
number and therequested feature upgrade.
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¢ Feature Activation I@
Water Profiling. . Toenable the features at left. connect
Bottom Track (Reduced Accur your Instrumert to your computer’s serial

I 2 ¥ 1would like to specify the port settings

port and choose if you would like to
specify the port settings. If you choose
ot to specify the port settings they will
be determined automatically.

= Press "Next'to continue

=
2
v

Cancel |

kL

Figure 47. Installing Feature Upgrades
4. To select theport settings, selectthe I wouldlike to specify the port setting box and click
Next.
¢ Communication Settings @‘
Settings

The settings shown at left will be used
to communicate with the Instrument.
Serial Port: |SEIIH] hd Press "Next'to continue

Baud Rate: |9600 A

< Back HNest > Cancel

L

® N o v

Select the Serial Portand Baud Rate.
Click Nexttoinstall the feature upgrade.
Click the Finish buttonto exitthe program.

mat guide) to verify the feature upgrade hasbeen installed.

Start TRDI Toolzand use the OL command (see the WorkHorse Commands and Output Data For-
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Maintenance Procedures

Use these procedures asneeded.

Replacing the PC Card Recorder

The PCCard recorderis located onthe Digital Signal Processor (DSP) boardinside the Long Ranger /
QuarterMaster’s electronics (see Figure 48). Datacanberecovered two ways.

e Download the dataviatheserial port using WinSCor TRDI Toolz.

e Removethecardfromthe LongRanger / QuarterMaster and use a laptop computerto copy the
data.

To removeorinstall a PCcard:
1. Turnoffpower tothe LongRanger / QuarterMaster.
2. Removethehousing (see Housing Assembly Removal).

3. Removethe PCcards by pushingthebuttonontheside ofthe PCMCIA card slot. The card should
“pop” out of the connector. Ifyou cannot reach the release button with your finger, use a plastic
pen ornon-conductive toolto depress the button. Do nottry toforcethecardin orout ofthe con-
nector. PCcardsslide easily in or out when properly oriented.

Figure 48. PC Card Recorder Access Slot

4. Whenyouarefinished recovering the data, install the PC card backinto the DSP board. PCcards
install with thelabel side toward the face ofthe transducer.

5. Installthehousing(see Housing A ssembly Replacement).

[ 4
Do not use a PCMCIA adapter for compact flash cards. These do not work.
Do not delete files from the PC card using Windows®. This may leave hidden files on the
card. Always use the ADCP’s erase command to delete datafromthe PC card recorder.
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Replacing Fuses

Thereis onefuseonthe end-cap that protectsthe Long Ranger / QuarterMaster from excessive incoming
power. Ifthisfuse continues to blow, check yourinput power before applying power again.

To replacethefuse:
1. Turnoffthepower.
2. Removetheend-cap (see End-Cap Removal Procedures).
3. Thefuseislocated on thebottom ofthe end-cap (Figure 49). Usea small flat-blade screwdriver to
openthefusehousing. Turn the end 180° counter-clockwise to o pen the fuse housing.

4. Gently pull the fusehousingout. Turn the housingto remove the fuse.
5. Replacethefusewiththe correct voltage and amperage fuse (Table1).
6. Installtheend-cap (see End-Cap Replacement).
7. Testthesystem (seeTesting the LongRanger arter Master).

S Common Mode Cheke Coil

Ny,
R A R R S L e a1 ¥¥
Internal I/O Cable Connector '
Figure 49. Fuse
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Changing Communications Setting

Use the switchonthehigh powerI/Oboard (see Figure 50)to change the communication settings be-
tweenRS-232and RS-422. Your computer and the Long Ranger / QuarterMaster must bothbesetto the
same communication setting. Use a RS-232-t0-RS-422 converter if the Long Ranger / QuarterMasteris
using RS-422 communications and your computer only has an RS-232 COM port.

To change the communication setting:
1. Turnoffpower tothe LongRanger / QuarterMaster.
2. Removethehousing (see Housing Assembly Removal).
3. Changetheswitch settingas needed.
4. Installthehousing(see Housing A ssembly Replacement).

Figure 50. Communication Setting Switch

The default setting is RS-232.

Installing the Spare Boards Kit

The Spare Boards Kithasbeen setup so thatyouwillreplace the High Power 1/0, CPU,and DSP boards as
aset (see Error! Reference source not found. for boardlocations). This is done so that youdo not
havetorisk damagingtheindividual boards while swappingin individualboards. The heading, pitch, and
roll sensors have all been calibrated (the temperature sensor is anindependent calibrationand not
changed by thesenewboards). Once youhave replaced your original boards, place them back in the Spare
Board Kitboxand contact Teledyne RD Instruments Customer Service Department so thatyou can return
them for repair.

Before handling either the Spare Board Kit or the original Board Set, always wear an earth-

& grounding static protectionstrap. The electronics in the Long Ranger / QuarterMasterare
very sensitive to static discharge. Static discharge can cause damage that will not beseen
immediately and will result in early failure of electroniccomponents.
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TRDI assumes that a qualified technician or equivalent will performall of the following
work.

The High Power Amplifier Assembly, Tuning, and Receiverboards are not included in the
Spare Board kit.

The Spare Boards kit is not included with the system. You can order thekit by contacting
Teledyne RD Instruments Customer Service department (see Technical Support).

The Spare Boards Setwill allowyour system to perform to the same velocity specifications as your original
set. However, thereis an offseterrorin the compass thatcanbe asgreatas +1.5 degrees. Thiserror
CANNOT be removed by doing the Field Calibration procedure (AF command) even though you MUST do
this as partoftheinstallation. The additional+1.5 degrees canonly be removed by TRDI at the factory.In
mostcases, the total compasserrorwillstill be within our original specification of+5.0 degrees. The only
way tobesurethat youhave smaller errorsthan thisspecificationis to perform your ownlocal compass
verification and correct any errors you find during post processing of the data.

Removing the Original Set of Boards
To removetheoriginalboards:

1.
2.

Removethe housing assembly (see Housing Assembly Removal).

With y our earth-ground static protection strap on, use a 3mm Allen wrench to remove the four
boltsthatsecure the High Power Amplifier Assembly to the shield.

Tilt the High Power Amplifier Assembly up enough to disconnect theI/Oand Transmit cables. Set
the High Power Amplifier Assembly aside.

Use a3mmAllenwrenchto remove the fourboltsthatsecure the board stack to the transducer
assembly.

Once thescrewshavebeenremoved, place a finger on each side, underthe bottom of the board
stackoftheboard stack and remove the three boards as a set by liftingthem straight up.

¢ These three boards are connected to each othervia connectors and will remain as one
piece.

Removeall PCMCIA card(s) fromthe original set of boards. These PCMCIA cards will beused
again onceyouinstallyour Spare Boards Set. The Spare Board set doesNOT containa PCMCIA
card(s). The PCMCIA card(s) arelocated on the DSP board. To remove the PCMCIA card(s) press
the button(s)on the side ofthe PCMCIA card slot. Asyou press this button the PCMCIA card will
slide out. Youwillhaveto pull the card(s) out therest ofthe way once the button is depressed all
the way in.

. Setthe original boardsettothesidefornow.

"‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Installing the Spare Board Kit
To install the spare boardskit:

1.

With y our earth-ground static protection strap on, remove the Spare Board Kit from the anti-
staticbag.

Using a 3 mm Allen wrenchand a 7mm wrench remove the nuts fromtheboltsthatsecurethe
Spare Boards together. Youwill be using these boltsto secure the spare setin your system.

. Placethenuts(justremoved)on the fourboltsofyouroriginalsetofboards and place them into

the anti-staticbag. Youwillusethenewsetofboltsincluded in the Spare Board kit to secure them
to the Transducer assembly.

must remain in the same position(see Figure 51 for board locations).

i'f DO NOT change the position of any of the bolts. The bolt containing the groundjumper
4

9.

. Installall PCMCIA cardsremovedin Removethe Original Set of Boards step 5 into the PCMCIA

cardslots. The PCMCIA card is keyed and will only connect whenit hasbeen aligned correctly and
slid all theway in. The PCMCIA card s installed with thelabel side pointing away from the DSP
board.

. Connect thenew Spare Board set to the Receiverboard. Alignthe Spare Board set to the headerto

the Receiverboard.

Applyonedropofthreadlockertoeachbolt. Insertthe fournew bolts and tightento 0.67 Nm (6
Pound-Force Inch).

. Connect thetransmit cable youremoved in Remove the Original Set of Boards step 3 to the High

Power Amplifier Assembly. The connectoris keyed so it willonly connectin the proper orienta-
tion.

i' E Make sure to tuck the transmit cable inside the shield. If the cable pokes out, it will be
= cut/pinched when the housing is replaced.

Connect theI/Ocable fromthe High Power Amplifier Assemblyto the connector onthe High
PowerI/Oboard.

Installthe screwsholdingthe High Power Amplifier Assembly to the shield and tighten to 0.67
Nm (6 Pound-Force Inch.

10.Installthehousing (see Housing A ssembly Replacement).

Page102 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page.

"‘ TELEDYNE MARINE

EverywhereyoulooK



Long Ranger & Quarte rMaster Operation Manual

April 2019

HIGH POWER
AMPLIFIER
ASSEMBLY
M4 BOLT
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FLAT WASHER
FELT WASHER
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M4 BOLT
SPLIT WASHER
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View A
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See View B
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Figure 51.

Installing the Spare Boards Kit
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Installing the Beam Cosine Matrix
The beam cosine matrix table corrects small transducer beam misalignment angles that occur during
manufacturing,

To install thebeam cosine matrix:
1. Connect your Long Ranger / QuarterMaster ADCP as youwould normally and apply power.

2. Start TRDI Toolzand confirm thatthe Long Ranger / QuarterMaster ADCP is communicating
normally and which communication portyou are using (COM 1 or COM 2).

3. Placethe Beam Cosine Matrix Disk into your computer’sdisk drive.

4. Ifyour ADCPisconnectedto COM 1, press<F2>andrunthescriptfilexxxx_1.scr (where xxxx is
yoursystem serial number).

Ifyour ADCP is connectedto COM 2, press <F2>and run the script file xxxx_2.scr(where xxxxis
yoursystem serial number).

Y our Beam Cosine Matrix table willautomaticallybe updated in your ADCP and a file called
SPRBD.LOGwill be created. You canviewthe contentsofthis fileto confirm that the data entered
duringthe &V portionmatchesthe contents in the PS3 resultsunderthelabel Q14.

Testing the System after Replacing Boards

To test the system after replace any board(s):

1. Installthehousing(see Housing A ssembly Replacement).

2. Connect the cable and poweras younormally do and test the ADCP asshownin Testingthe Long
Ranger arterMaster. All PA testsshould passwhenrun in water and the PCtests should pass
with the ADCP out of water.

To test that thetransmit cableis connected properly, start TRDI Toolz and run the PT4 test. The test
failure example shownbelowis whatyouwould see fora missingorimproperly attached transmit

cable.
>ptd
IXMT = 0.0 Amps rms [Data= 0h]
VXMT = 19.3 Volts rms [Data=4ch]
Z = 999.9 Ohms
Transmit Test Results = $CO ... FAIL

>
3. Performa field calibration ofyour compass. Use Compass Calibration forinstructions on running
the AF command. Rememberthattherewillbeup to 1.5 degreesofoffseterrorin the compass
measurement. Thiserroris notremoved by the field calibration.

Y ou have completed the Long Ranger / QuarterMaster Spare Board Installation. The originalboards
can bereturned to TRDI for repair. Please contact the Teledyne RD Instruments Customer Service
Department forreturn shippinginstructions and repair costs (see Technical Support).

"‘ TELEDYNE MARINE
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Long Ranger / QuarterMaster Conversions

Use the following procedures and Figure 52 to change the Long Ranger / QuarterMaster between a Self-
Contained and Direct Reading system. See the PartsLocation Drawings for reference.

= ——

= v

ST e

SC External SC DR
Battery Case Battery Case Battery Case Battery Case
4 Batteries 4 Batteries 2 Batteries No Batteries
Figure 52. Long Ranger / QuarterMaster Configurations

The Remote Head configurationincludes a Direct-Reading Long Ranger / QuarterMaster
and an external battery case.

Converting from Self-Contained to Direct-Reading
To convertthe standard Self-Contained system to the Direct-Reading configuration:

1. Removetheend-cap fromthe Self-Contained housing (see End-Cap Removal Procedures).

2. Removethebattery modules (see Battery Pack Module Removal).

3. Removethe Self-Contained housing (see Housing Assembly Removal). Do not remove the internal
I/Ocablefromthe housing (seenext step).

4. Connect thenewshort internal I/O cable to the High Power Amplifier assembly. A ttach thelan-
yardtotheassembly.

5. Installthe Direct-Reading housing (see Housing Assembly Replacement).
6. Attachthelanyardtotheend-capassembly.Install theend-cap (see End-Cap Replacement).

Converting from Direct-Reading to Self-Contained
To convertthe Direct-Reading system to the Self-Contained configuration:

1. Removetheend-capfromthe Direct-Readinghousing (see End-Cap Removal Procedures).

2. RemovetheDirect-Readinghousing (see Housing A ssembly Removal).

3. Disconnect and removethe shortinternal I/0 cable and lanyard from the Hi Power Amplifier as-

sembly.
AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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4. Connect thelonginternall/O cableto the High Power Amplifier assembly. Attach thelanyard to
the assembly. Install the Self-Contained housing (see Housing Assembly Replacement).

5. Attachthelanyardtotheend-capassembly. Plugin theinternal I/Ocabletotheend-cap con-
nector. Installthebatteries and end-cap.

Converting a SC Housing to an External Battery Case
To convertthe Self-Contained housingto an External Battery Case:

1. Connect theinternal I/Ocabletothe newtransducerside end-cap andinstall the transducer side
end-cap (see End-Cap Replacement).

i There is no lanyard connection on this end of the cable. Do not suspend the transducer side
=t end-cap by the I/O cable.
¢

The transducer side end-cap uses the L-bushings to attach the end-cap to the housing. Once
this end-capisinstalled, there is no need to removeit. The batteries can not be accessed
from this end of the housing.

2. Insertthebatterymodules(see Battery Pack Module Replacement).

3. Attachthelanyardtothebatteryside end-cap assembly and install the end-cap (see End-Cap Re-
placement).

The external battery case, battery side end-cap is different thanthe standard Long Ranger /
QuarterMaster end-cap. Figure 49 shows the standard Long Ranger / QuarterMaster end-
cap. The common mode choke coil is very visible behind the internal I/O cable connector
and fuse. The common mode choke coil is NOT installed on the battery side end-cap.

4

i'i Do not swap end-caps betweenthe external batterycase and the standard Long Ranger /
& QuarterMaster end-cap.

4. Placethedummyplugon the battery side end-cap.

5. Connect the extension cable fromthetransducer side end-cap to the Direct-Reading Long Ranger
/ QuarterMaster.

¢

The external battery case connector is always “hot” whenbatteries are installed. When you
connect the cable with powerapplied, you may see asmall spark.

The external battery case should not be connected or disconnected underwater. The
: electrical output power will degrade the connector contacts and presenta potential
{ 1 E electrical shock hazardto installation personnel when the power connector is short-circuited
in water. The external battery case output power cannotbe enabled or disabled
underwater.

"‘ TELEDYNE MARINE
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Replacing the End Cap Connector

This section explainshowto replace the 7-pin end-cap connector on a Long Ranger / QuarterMaster or
externalbattery.

& Some older Long Ranger / QuarterMaster end-caps may have the connector brass lock nut glued
into place. If this is the case for your end-cap assembly, TRDI recommends thatyou purchase a
—_ new end cap assembly.

Equipment Provided
The WorkHorse End-Cap Tools Kit (P/N 757K6122-00) includesthe following:
e Socket, lock nutremoval

e Extracting wrench

e Plug, dummy, modiﬁed

The End Cap Replacement K1t757K6129-00 (LongRanger / QuarterMaster) includesthefollowing:
e 7-pinend-cap connector with cableand 2-014 O-ring

e Isolationbushingand 2-017O-ring (metal end-capsonly)

e Connector, header, 8-pinMolex or 2-pinas needed

e Fuses andfuseholders, wire, shrink tube (External Battery kit only)
e Nut, brass

e End-cap O-ring(s)

e Desiccant

e Silicon lubricant, 4-pack

e Loctite® 242

e Cord,lacing, black

Customer Supplied Additional Equipment
e Soft pad (ESDSafe) torest Long Ranger / QuarterMaster onwhile dissembling and reassembly

e Socketwrenchhandle
e TorqueWrench (35Inch/pound/ 4 N-M)
e Multi-Meter
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Removing the End-Cap Connector
To removethe end-cap connector:

1. Removetheend-capfromthehousing.

2. Removethe coverplate and End-Cap Interface board from the end-cap. See Figure 58 for details.

3. Insertthe modifieddummy pluginto the connector.

Figure 53. Modified Dummy Plug

4. PlacetheExtracting Wrench over the connector and dummy plug. The wrench will fit into the End
Capslot.

Figure 54. Extracting Wrench

5. Flip the end-cap assembly over andinsert the socket onto thelock nut. Slide the cable wiresinto
the socket’s clearance slot.

Figure 55. Lock Nut Removal Socket

6. Attacharatchet wrenchtothesocketandremovethelocknut.

".‘ TELEDYNE MARINE
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Figure 56. Removing the Connector

7. Removethe Molex 8-pinheader connector by cuttingthe wires approximately 3-inchesfromthe
connector. Remove the connector from the end-cap.

& USE CAUTION —do not score or scratch the O-ring seal bore.

8. Removeallthetools and clean the end-cap thoroughly with Flux-Off® cleaner (or similar prod-
uct).The O-ring pocket mustbe free of dirt,burrsand divots.

& Replace the end cap if any burrs or divots are found. These could provide aleakage path
into the ADCP housing.

Installing the New End-Cap Connector
To install the new connector:

1. Cleanthe connectorthreads with Flux-Off® cleaner (or similar product).
2. Applyalightcoatofsiliconlubricant onto the O-rings (P/N 2-014 and 2-017).

& Do not over lube the O-rings.

3. Systemswithametalend-capuseanisolationbushingand 2-017 O-ring between the end-cap and
the 7-pin connector. Press the newbushingand O-ringonto the end-cap as shown in Figure 57.

caused part of the end-cap to be visibly damaged, do not redeploy your system. Send it

i Carefully check metal end-caps for signs of corrosion such as white deposits. If corrosion
back to TRDI for inspection.
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2-014 O-Ring

Isolation Bushing -\ / /’ 2-017 O-Ring
/1

/
/

/

Brass Nut
X Apply Loctite 242 Here
Figure 57. End-Cap Connector with Isolation Bushing

4. Installthe O-ring onto theface seal groovelocated at the bottom ofthe threads on the connector.
f 1 } Do not scratch or mar the O-ring surface as you feed it overthe threads of the connector.

5. Installthemodified dummy plug. Pay attentionto the pinorientation. Do not bend the pins.

6. ApplyonedropofLoctite® 242 on the top starting threads ofthe connector.

7. Installthe connectorinto the end cap by feeding the 7 wiresand pins through the end-cap from
the outside face (see Figure 53).

¢
The connector pins should point away frombeam 3.

8. Push the connector down so thatit fully bottomsout in the O-ring pocket.

f 1 E Do not score or scratch the bore or the O-ring pocket sealing face.

9. Feedthebrass nut throughthe wiresand pinsand hand tighten onto the connector threads.

10.Placethe Extracting Wrench over the connector and dummy plug. The wrench will fit into the End
Cap slot between the 2 rails (see Figure 54).

11. Flip the End-Cap assembly over andinsert the slotted socket onto thelock nut. Fit the cable wires
into thesocket’s clearance slot (see Figure 55).

12. Attachatorqueratchetwrenchto the socketandtighten thenutto 35in/Ibs.,(4 NM). Make sure
that the connector is aligned straight and is parallel to the rails.

13. Removethe assemblytoolsand the dummy plug.

14. Followthewiring schematic in order to assemble the Molex 8-pinheader connector or external
battery case wiring (see Wiring Diagrams). Insert the pins into the connector. As the pin is pushed
into the connector, the tabs onthe pin will lock it into place.

) Use the old cut-off Molex connector as areference in addition to the schematic diagram
when installing the new Molex connector. Each wire should have a correspondingJ1 pin
number tag.
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15. Afterallthe pins for the connectorareinstalled, use a multi-meter to confirm that the connector
has beenwired properly by performing an end-to-end continuity check.

16. Use the black lacing cord to bind the connector wirestogether. Thelacing is applied by wrapping
itaround the wirebundle approximately four timesand thentyingit securely with a square knot.
Each wrap onthewirebundle should be spaced approximately 3-inches apart. Thiswill prevent
the wiresfrom “bird caging” out and getting caught between the end-cap and pressure case O-
ring.

17. Replace the End-Cap Interface board and cover (see Figure 5 8). Install the end-cap. Use new end-
cap O-ringsand desiccant before sealingthe ADCP.

End-Cap
Interface —._
Board N

M3 Bolts (6)
~ Split Washer
Cover —__ Flat Washer
N
5 M3 Bolts (6)
< € Split Washer
% %/ Flat Washer
<] =)
Figure 58. Long Ranger / QuarterMaster End-Cap Assembly
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Wiring Diagram

P1
Iy z
LPMBH-MP — @ @ @
1 F 0% o
1kl s | Ly
PIN 5 \ .-njl-. 6
EUEE
PIN 1
P1 J1
8PIN HEADER 7PIN CONN
TO PWR I/O END CAP
5 1 |RS-232IN/RS-422 OUTA
3 2 |RS-232 OUT/RS-422 OUTB
1 3 |POWER +
4 4 |COMMUNICATION RETURN
7 5 |RS-422INA
) 6 |RS-422INB
6 7 |POWER -
Figure 59. End-Cap Connector Wiring —Long Ranger / QuarterMaster ADCP
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Replacing the CPU Lithium Battery

This section explainshowto replace the rechargeablelithium coin-cell batteryin a Long Ranger / Quar-
terMastersystem. Thebatteryislocated onthe CPU boardjustbelow the PIOboard transmit capacitors.
The batterywillrechargeitself as soon as poweris applied to the ADCP. Overtime, thebatterylosesthe
ability to recharge and the voltage capacity drops. Therefore, TRDI recommendsreplacing the battery
every fiveyears.

) The battery keeps the Real-Time Clock (RTC) running in case power is removed temporarily.
The RTC drifts independently from the battery voltage by approximately 12 minutes/year.
Clock drift does NOT indicate problems with the battery.

Equipment Required

ESD safe work space

Soft pad (ESD Safe) to rest WorkHorse on while dissembling and reassembly
Anti-static ground strap

Hex wrenches

O-rings and desiccant for ADCP

Solderingiron

Digital multi-meter

e LithiumbatteryVL2330

To check fora failinglithium battery:

1. Chargethelithium battery by powering the system using external power and use TRDI Toolz to
send the PC2 command to preventthe ADCP from sleeping. Let the system run for threehours.

2. SendtheTScommandandsetthe clock.

3. Removeallpower tothe system and waitat least 6 hours (two daysis recommended). Ifyoudon’t
want to wait several days, remove the transducer head assembly. On the PIOboard short TP10
(GND) to TP11 (VDD2) for 10 seconds using a jumper wire. Remove the jumper.

4. Powerupthesystemandsendthe TS? commandto verify the systemtime.Ifthetimehasresetto
January1, 2000 or is significantlyincorrect, then you should verify thelithium battery voltage.

Testing the CPU Lithium Battery Voltage
To verify thatthelithium battery voltage:

1. Chargethebatteryby poweringthe system using external power and send the PC2 command to
preventthe ADCP fromsleeping. Letthe system run for three hours.

2. Removeallpower from the ADCP. Remove the transducer head assembly.

i E Wait a few minutes afterturning the power off before removing the electronics stack.
o] This allows the transmit capacitors on the PIO boardtimeto discharge.

3. Attachan earth-grounded wrist strap.

Before handling any of the WorkHorse boards, you must be sure that you always wear an
i'f earth-grounding static protection strap. The electronics in the WorkHorse are very
£ sensitive to electro-static discharge (ESD). ESD can cause damage that will not be seen
immediatelyandwill resultin early failure of electroniccomponents.

4. Removethe CPUboard fromthe mainelectronic stack (see Installing the Spare Boards Kit).

5. Measurethevoltageonthe CPUboard between TP17 (BAT+) and the small pin on the battery lo-
cated on theback side ofthe CPU board (GND) (see Figure 60).

A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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6. The voltageshould holdstable at approximately 2 to 3 VDCfor severalhoursat least, butforbest
resultsit shouldholdat 3 VDCforseveral days.

7. Ifthevoltageis not holdingfor morethana week, then the battery maybe defective. Before con-
tinuing, review your options:

e Replacethe Lithiumbattery yourself.

¢ Ifyouare uncomfortable withreplacingthebattery, please contact TRDI Customer Service
Administration to schedule a replacement of the battery or request a Return Merchandise Au-
thorization (RMA)directly from our website <here>.

Small Pin (-)

P
\IRQRTC

Figure 60. Lithium Battery Test Points on the CPU Board

Replacing the CPU Lithium Battery
To replacethebattery:

1. While wearing an earth-grounded wrist strap,locate thelithium battery B1 (on thetop side of the
CPUboard).

2. De-solderthetwo associated pins for B1 which arelocated on the underside of the CPU board.

3. Installthenewbatteryassembly (VI1.2330). Please note the battery pins; the battery canonly be
installed one way.

Figure 61. Lithium Battery

4. Verify thevoltageholds stable at approximately 3 VDC (see Testing the Lithium Battery Voltage,
step 2).

5. Replacethetransducerhead assembly. Make sureto use newO-rings and desiccant.
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TESTING THE LONG RANGER

’A‘

In this chapter, you will learn:
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This chapter explains howto testthe Long Ranger / QuarterMaster usingthe WinSCand TRDI Toolz pro-
grams. These tests thoroughly check the Long Ranger / QuarterMasterin a laboratory environment, but
are no substitute fora practice deployment. Youshould test the Long Ranger / QuarterMaster:

e Whenyoufirst receivethe Long Ranger / QuarterMaster.
e Beforeeach deploymentorevery six months.
e Whenyoususpectinstrument problems.

e Aftereachdeployment.

These test procedures assume all equipment is working. The testscanhelp you isolate problems to a ma-
jor functional area ofthe Long Ranger / QuarterMaster. For troubleshooting information, see Trouble-

shooting.

Testing the ADCP with WinSC

To test the ADCP:
1. Connect and powerupthe ADCP as shown in Settingupthe LongRanger / QuarterMaster Sys-
tem.

2. Start WinSC (forhelp onusing WinSC, see the WinSC User’s Guide).

3. AttheWelcomescreen,click Testan ADCP. Click OK. This will run the pre-deployment tests
Deploy?, System?, TS?, PSo, PA, PC2, RS, and PCi-commands. The results of the tests will be dis-
played on screenand saved to thelog file (*.scl).

Welcome ﬁ

What would vou like to do?
(" Configure an ADCP for a new deployment

(" Becover data from an ADCP's recorder
(" Beqin a teminal session with the ADCP
(" Dijsplay an ADCP data file

0k | Cancel

[ Don't display this dialog in the: future

Figure 62. Using WinSCto Test an ADCP
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Testing the ADCP with TRDI Toolz

To test the ADCP:

1.

Interconnectand apply power to the system asdescribed in Setting up the Long Ranger / Quarter-
Master System.

Start the TRDI Toolz program (for help onusing TRDI Toolz, seethe TRDI ToolzUser’s Guide).
Press <F2>andrun the script file TestWH.rds. The TestWH.rds script fileruns PSo, PS3, PA, PC2,

and the PCi1 tests. Theresults of the tests will be displayed and saved to thelog file
WH_RSLTS.txt.

Recent Files [5_(|

Select & Scrpt File

]E:'\F'n:ugram FileshBD Instrumentz\BDIT ools\T estwH.rds

[ Emaor Checking On Script Files

(1] ] Cancel |

Windows 7°® will save the logfile to:

C:\Users\username\ AppData\Local\VirtualStore\Program Files (x86 )\ RD Instruments\TRDI
Toolz.

Using Windows XP®, the TRDI Toolz program saves the test results file to different locations
based on how the programwas started. When you start TRDI Toolz from the desktopicon
and run the test script file, the result log file is created on the desktop. If you run TRDI Toolz
from the start menu, the results file is put in C:\Documents and Settings\All Users\Start
Menu\Programs\RD Instruments\TRDI Toolz. It is only when you double-click the *.rds file
in the TRDIToolz folder that theresults are saved tothe TRDI Toolz folder.

To make sure the result file is always saved to the same location, see the TRDI Toolz User's
Guide for instructions.

Transfer Tools Window Help
B| =] ¢

WH ADCP Test

EE R AR AR AR R

The following tests are basic tests which will confirm that your system
iz ready for use. Some tests wWill need to be run with the system in
water. ¥You will be prompted when this is necessary.

Connect the WH ADCP to power and the PC as described in the manual.
Turn on power to the WH ADCP.

The results of all tests will be printed to the screen and saved to the
log file WH TESTS.TXT. B file called WH TEST5.TXT with the results of

this test will be created in the same directory as the BBTALEK program ] —

iz running from.
The following tests will be performed:

EL Basic Internal System Tests
EC2 Sensor Verification Test

|comz:-[gs00, N,8,1 [z

Figure 63. Using TRDI Toolz to Test an ADCP

"
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Test Results

This sectionshows an example of the testresult printout after runningthe WinSCtestsorthe TRDI Toolz
scriptfile TestWH.rds.

¢

The built-in tests require you to immerse the transducer faces in water. If you do not, some
of the tests may fail. Running the tests in air will not harm the ADCP.

Deploy Commands List

WinSCsends the ADCP the Deploy? command. Thiswillshowa list ofthe deployment commandsand
their current setting. For example;

deploy?
Deployment Commands:
RE -——-=—-——————— = —— Recorder ErAskE
RN ——==——————————— === Set Deployment Name
WD = 111 100 000 -=-=-===——- Data Out (Vel,Cor,Amp; PG,St,P0; P1l,P2,P3)
WF = 0088 ———————————————— Blank After Transmit (cm)
WN = 030 —-——===——————————— Number of depth cells (1-128)
WP = 00045 —---=-=-=-———---——- Pings per Ensemble (0-16384)
WS = 0200 —-—====——————-——- Depth Cell Size (cm)
WV = 175 ————————————————— Mode 1 Ambiguity Vel (cm/s radial)
BP = 000 —-—=—==—=—————————— Bottom Track Pings per Ensemble
TE = 01:00:00.00 ——===———- Time per Ensemble (hrs:min:sec.sec/100)
TE = *% /%% /%% x%:x%x:%x*x ——— Time of First Ping (yr/mon/day,hour:min:sec)
TP = 01:20.00 ———=====———- Time per Ping (min:sec.sec/100)
TS = 94/01/30,00:11:17 --- Time Set (yr/mon/day,hour:min:sec)
EA = +00000 -—=====——-——-—- Heading Alignment (1/100 deg)
EB = +00000 --———————————- Heading Bias (1/100 degq)
ED = 00000 —-—======——————-— Transducer Depth (0 - 65535 dm)
ES = 35 —————————————————— Salinity (0-40 pp thousand)
EX = 11111 - ——=———————————— Coord Transform (Xform: Type,Tilts,3 Bm,Map)
EZ = 1111101 --—-===—=————- Sensor Source (C,D,H,P,R,S,T)
CF = 11111 ---=——==-==————~— Flow Ctrl (EnsCyc;PngCyc;Binry;Ser;Rec)
CK —====— === === ——— Keep Parameters as USER Defaults
CR#¥# —————"—-——— Retrieve Parameters (0 = USER, 1 = FACTORY)
CS —==—————m Start Deployment
Page118 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. ".‘ EL’S%Q&M&T@E
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System Commands List

WinSCsends the ADCP the Sy stem? command. Thiswill showa listof the system commands and their
currentsetting. Forexample;

>system?

System Control, Data Recovery and Testing Commands:

AC —=——=—————m— Output Active Fluxgate & Tilt Calibration data
AF ———-mmmm o mm s Field calibrate to remove hard/soft iron error
AR ——————————————————————— Restore factory fluxgate calibration data
AX ———m———— === Examine compass performance

AZ —=—mmmmmm e Zero pressure reading

CB = 411 ———==-———————————— Serial Port Control (Baud; Par; Stop)

CP # ———=———— == Polled Mode (0 = NORMAL, 1 = POLLED)

CZ —mmmmmmmm e Power Down Instrument

FC —==mmmmmmmmm oo Clear Fault Log

FD ————————————— Display Fault Log

OL ——=———————————mmmm Display Features List

PA ———————mmmmmm e Pre-Deployment Tests

PCl —=———————— - Beam Continuity

PC2 —————————m oo Sensor Data

PSO ———-—-—-—mmmmmmm - System Configuration

PS3 ——-——mmm e Transformation Matrices

RR ———=———————————m - Recorder Directory

RF ———— Recorder Space used/free (bytes)

RY - - Upload Recorder Files to Host

Time Set

WinSCsends the ADCP the TS? command. This will show the current setting of the realtime clock. For
example;

>TS?
TS = 12/06/17,07:31:27 --- Time Set (yr/mon/day,hour:min:sec)
>

Recorder Free Space

WinSCsends the ADCP the RS command. Thiswill showthe amountofused and free recorder spacein
megabytes. For example;

>RS
RS = 000,010 --=-=-———-- REC SPACE USED (MB), FREE (MB)
>
AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Display System Parameters

This tellsthe ADCP to display specific information aboutyour ADCP. Both WinSCand TRDI Toolz run
this test. Forexample:

>ps0

>ps0
Instrument S/N:
Frequency:
Configuration:
Match Layer:
Beam Angle:
Beam Pattern:
Orientation:

1701

78800 HZ

4 BEAM, JANUS
10

20 DEGREES
CONVEX

DOWN

Sensor (s): HEADING TILT 1 TILT 2
Pressure Sens Coefficients:
c3 = +0.000000E+00
c2 = +0.000000E+00
cl = -2.500000E-03
Offset = +0.000000E+00
Temp Sens Offset: -0.20 degrees C
CPU Firmware: 16.21
Boot Code Ver: Required: 1.13 Actual:
DEMOD #1 Ver: ad48, Type: 1f
DEMOD #2 Ver: ad48, Type: 1f
PWRTIMG Ver: 85d3, Type: 6
Board Serial Number Data:
97 00 00 02 C9 2B 84 09 DSP727-2001-02F
80 00 00 00 86 A4 15 09 Not Programmed
6F 00 00 02 FB B2 55 09 CPU727-2000-00H
FO 00 00 00 9A 99 B7 09 PIO727-3000-04C

>

DEPTH

TEMPERATURE PRESSURE

Verify theinformationis consistent with what you know about the configuration ofyour system. If PSo
doesnotlist allyour sensors, thereis a problem with either the communicationsto the transducerora
problemwiththereceiver board.

Instrument Transformation Matrix

PS3 sendsinformation aboutthetransducer beams. Only the TRDI Toolz script file TestWH.rdsrunsthis
test.The Long Ranger / QuarterMaster uses thisinformation in its coordinate-transformation calcula-
tions;forexample, the output maylook like this:

ps3
Beam Width: 3.7 degrees
Beam Elevation Azimuth

1 -70.14 269.72

2 -70.10 89.72

3 -69.99 0.28

4 -70.01 180.28

Beam Directional Matrix (Down) :

0.3399 0.0017 0.9405 0.2414
-0.3405 -0.0017 0.9403 0.2410
-0.0017 -0.3424 0.9396 -0.2411

0.0017 0.3420 0.9398 -0.2415

Instrument Transformation Matrix (Down) :

1.4691 -1.4705 0.0078 -0.0067
-0.0068 0.0078 -1.4618 1.4606

0.2663 0.2657 0.2657 0.2661

1.0367 1.0350 -1.0359 -1.0374

Beam Angle
>

Corrections Are Loaded.

Ql4:
24069
-111
4363
16985

-24092 127 -109
127 -23950 23930
4354 4353 4359
16957 -16972 -16996
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Ifthe Long Ranger / QuarterMaster has beam angle errors, theyarereflected in the instrument transfor-
mationmatrix and the Beam Directional matrix. This matrix, when multiplied by the rawbeam data gives
currentsin thex, y,z, and e directions.

Pre-deployment Test

This diagnostic test checks the major Long Ranger / QuarterMaster modules and signal paths. Both
WinSCand TRDI Toolzrunthis test. For example, the output maylook like this:

>PA
PRE-DEPLOYMENT TESTS
CPU TESTS:

R C . it i it e it it e et et e ee e eietaaeeannas PASS

RAM . ittt ettt et e et e e e et e PASS

ROM . ittt ettt e e e et ettt e e PASS

RECORDER TESTS:

PC Card #0. i i ittt ittt et ettt eeeeaean DETECTED
Card DeteCt ..ttt it iiiii it PASS
Communication........c.ouiiiiiiinnnenn. PASS
DOS Structure........coiiiiiiiiiinnnn. PASS
Sector Test (short) .......ieiiiienenn.. PASS

PC Card #l. i i ittt ettt ettt eeeneann DETECTED
Card DetecCt ..ttt iiiii e PASS
Communication..........oviiiiivnonn. PASS
DOS Structure........coiiiiiiiiiiinnnn. PASS
Sector Test (short) .......ieiiiienenn.. PASS

DSP TESTS:

Timing RAM. ¢t vttt ittt et ettt eineenenn PASS

Demod RAM. ...ttt iiiiittiiennneiennnnees PASS

Demod REG. ..ttt tiiiiinettttneeennnnneens PASS

N PASS

SYSTEM TESTS:
XILINX Interrupts... IRQ3 IRQ3 IRQ3 ...PASS

Wide Bandwidth.......... ... ... ... ... ... PASS
Narrow Bandwidth............. ... ... ...... PASS
RSSI Filter.. i iiiiiiiiiiiinininnnnnnn PASS
Transmit..... ..., PASS
SENSOR TESTS:
H/W Operation.......oeeeeinnnnnennenn.. PASS
A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Testing the Sensors S

The PC2 test displays heading, pitchangle, rollangle, up/down orientation and temperature in a repeat-
ingloop atapproximately 0.5-sec updaterate.

To test the sensors, rotate and tilt the system and verify the Pitchand Roll sensor datais reasonable. Ro-
tate the system clockwise and verify the heading increases. Validate the accuracy at0,90,and 180 de-
grees.Iftheheadingis off by more than 2 degrees, calibrate the compass. Ifthe pressureis notzero, zero
the pressure sensor with the AZcommand.

Press any key to quit sensor display ...

Heading Pitch Roll Up/Down Attitude Temp Ambient Temp Pressure
301.01° -7.42° -0.73° Up 24.35°C 22.97°C 0.0 kPa
300.87° -7.60° -0.95° Up 24.36°C 22.97°C 0.0 kPa
300.95° =-7.60° -0.99° Up 24.37°C 22.97°C 0.0 kPa
300.71° =-7.61° -0.96° Up 24 .37°C 22.98°C 0.0 kPa
Sign of Angle for a Unit Facing Up Down
Pitch - Beam 3 higher than Beam 4 + +
Roll - Beam 2 higher than Beam 1 + -

Any key pressed exitsthis command and returns the user to the command prompt. Both WinSCand
BBTalk run this test.

Beam Continuity

The PC1 tests thebeam continuity by measuring the quiescent Receiver Signal Strength Indicator (RSSI)
levels. There mustbe a change of more than 30 countswhenthe transducer face is rubbed. Both WinSC
and TRDI Toolzrun thistest.

The PC1 testis designed to measure therelative noisein the environment and then have you apply more
noise by rubbingthe ceramics with your hand. Sometimesyour hand doesnot generate enough noise for
the systemto detect. Thiscould be dueto the environmentyouare in or for otherreasons. A simple, safe,
and easy to find material that works very well as a replacement to your hand is packaging material (a.k.a.
bubblewrap). Usingthis instead of your hand will very likely provide enough relative frictional difference
for the systemto pass.

BEAM CONTINUITY TEST

When prompted to do so, vigorously rub the selected
beam's face.

If a beam does not PASS the test, send any character to
the ADCP to automatically select the next beam.

Collecting Statistical Data...
52 48 50 43

Rub Beam 1 = PASS

Rub Beam 2 = PASS

Rub Beam 3 = PASS

Rub Beam 4 = PASS
[ 4

This test must be performed withthe ADCP out of water and preferably dry.

Ifthe PC1 test fails, your system may still be okay. Inthis case deploythe ADCP into a bucket or container
ofwater (preferably at least 0.5 metersdeep). Record some datausing TRDI Toolzand thelog file (F3
key),orrecord datastraight to therecorder card if your ADCP hasone. Thenlook atthedatausingthe
WinA DCP program and make sure that the echo amplitude countsin the 1st depth cell for all beams is be-
tween128 and 192. Iftheyarenot, contact Field Service for further troubleshooting tips.

"‘ TELEDYNE MARINE
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Chapter

TROUBLESHOOTING
”“

In this chapter, you will learn:
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Consideringthe complexity of the Long Ranger / QuarterMaster, TRDI has provided as much information
as practical forfield repair; fault location to the component levelis beyond the scope of these instructions.
The providedinformation assumes that faults areisolated with a large degree of certaintyto a Least Re-
placeable Assembly (LRA) level only. The time to repairthe system will be minimized if an entire replace-
ment unitis availablein thefield. Iftimeto repairis ofessence, Teledyne RD Instruments strongly ad-
vises theavailabilityofthelisted LRAs.

Table 3: List of Least Replaceable Assemblies
LRA Description
Long Ranger / QuarterMaster The entire Long Ranger / QuarterMaster; includes the electronics, housing, transducer ceramic assem-

blies, and end-cap.

1/0 Cable Connects the ADCP with the Computer.

Housing Includes the housing, connector, and internal 1/0 cable.

Long Ranger / QuarterMaster The spare boards kit Includes the High Power /0, CPU, and DSP boards.
electronics

PC Card Replaceable PCrecorder card.

Since these Least Replaceable Assemblies are manufactured in different configurations, please contact
Teledyne RD Instruments to obtainthe correct part number foryour specific system configuration. When
contacting Teledyne RD Instruments about a replacement assembly, please provide the serial numbersof
the ADCP and Deck Box. Ifyouwant to replace the I/O Cable only, then please provide the cablelength.

d TRDI needs the serial number of the unitso the correct beam angle matrix can be loaded
into the board stack.

Equipment Required
Specialtest equipmentis notneeded fortrouble shooting and faultisolation. The required equipment is
listedin Table 4. Any equipment satisfying the critical specificationlisted may be used.

Table 4: Required Test Equipment

Required Test Equipment Critical Specification

DMM Resolution: 3 % digit
DC-Voltage Range: 200 mV, 2V, 20V, 200V
DC-Voltage Accuracy: = 1%
AC-Voltage Range: 200V, 450 V
AC-Voltage Accuracy: + 2%
Resistance Range: 200, 2 k, 20 k, 200 k, 20 MOhm
Res.-Accuracy: £ 2% @ 200 Ohm to 200 kOhm
Res.-Accuracy: £ 5% @ 20 Mohm
Capacitance Range: 20 nF, 2 uF, 20 uF
Capacitance Accuracy: + 5%

Serial Data EIA Break-Out Box such as from Model 60 or similar is recommended as it eases the troubleshooting of RS-232 communi-

International Data Sciences, Inc. 475 Jeffer- cation problems significantly. Other manufacturers or models may be substituted.
son Boulevard Warwick, Rl 02886-1317 USA.

d The EIA Break-out Panelis not necessary, but eases RS-232 communication problems
troubleshootingsignificantly.
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Basic Steps in Troubleshooting

The first step in troubleshooting is determining what type of failure is occurring. There are four types of
failures:

e Communicationfailure
e  Built-Intestfailure

e Beam failure

e Sensorfailure

Communication failures can be the hardest problemto solve asthe problem canbein any part ofthe system
(i.e.thecomputer, Long Ranger / QuarterMaster, cable, or power). The symptomsinclude having the sys-
tem notrespond, ornot respondingin a recognizable manner (for example “garbled” text).

Built-In test failures will appear whenthe system diagnosticsare run. Use WinSCor TRDI Toolz to identify
the failing test.

Beam failures can beidentified when collectingdata or during the user-interactive performance tests.

Sensor failures can also be identified when collecting data or during the user-interactive performance tests.
The sensor may send incorrectdata,ornotbeidentified by the system.

Troubleshooting the ADCP

Althoughthe Long Ranger / QuarterMasteris designed for maximum reliability, it is possible fora fault to
occur. This section explainshowto troubleshoot and faultisolate problemsto the Least Replaceable
Assembly level (see Table 3). Before troubleshooting, reviewthe procedures, figures, and tablesin this
guide. Also,read the System Overviewto understand howthe Long Ranger / QuarterMaster processes
data.

f 1 } Under all circumstances, follow the safety rules listed in the Troubleshooting Safety.

Troubleshooting Safety

Followall safety ruleswhile troubleshooting:

i'f Servicing instructions are for use by service-trained personnel. To avoid dangerous electric
C shock, do not performany service unless qualified to do so.

Completethegroundpath. The power cord and the outlet used must have functional
grounds. Before poweris supplied to the Long Ranger/ QuarterMaster, the protective
- earth terminal of the instrument must be connected to the protective conductorof the
f 1 E power cord. The powerplug mustonly be inserted in asocket outlet provided with a
protective earth contact. The protective action must not be negated by the use of an
extension cord (power cable) without a protective conductor (grounding). Grounding one
conductor of atwo-conductoroutletis not sufficient protection.

or disconnecting the protective earth terminal will cause a potential shock hazard that

- Any interruption of the earthing (grounding) conductor, inside or outside the instrument,
i 1 E
could result in personal injury.
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Only fuses with the required rated current, voltage, and specified type must be used. Do
not repair fuses or short circuit fuse-holders. To do so could cause a shock or fire hazard.

Do not install substitute parts or perform any unauthorized modifications to the
instrument.

Measurements described in the manual are performed with power supplied to the
instrument while protective covers are removed. Energy available at many points may, if
contacted, result in personal injury.

Do not attemptto openor service the powersupply.

Any maintenance and repair of the opened instrument under voltage shouldbe avoided as
much as possible, and when inevitable, should be carried out only by a skilled person who
is aware of the hazard involved.

Capacitorsinside the instrument may still be chargedevenif the instrument has been
disconnected fromits source of supply.

N N P

Troubleshooting a Communication Failure

Long Ranger / QuarterMaster ADCPs communicate by meansoftwo serial communication channels. The
user canchoosebetween RS-232 and RS-422 classes of serial interfaces with a switch onthe High Power
Amplifier Boardin the ADCP.

To successfully communicate, both the host computer and the ADCP must communicate usingthe same
classofserialinterface. Standard serialinterfacesin IBM compatible computersare also RS-232.

4 If you have just received your Long Ranger / QuarterMaster from TRDI, the standard
configuration is RS-232 for Long Ranger / QuarterMasters.

) If you are using a high baud rate and/or along1/0 cable (greater than 50 meters)connected
toa LongRanger / QuarterMaster ADCP, RS-232 may not work. Switch to RS-422 and try to
wake up the Long Ranger / QuarterMaster again.

F Most communication problems are associated with incorrect cabling (i.e. the serial cable is
connected to the wrong port) or data protocols (i.e. the wrong baud rateis set betweenthe
ADCP and computer).

Incorrect Wakeup Message
When yousend a break and the wakeup message is not readable (garbled), thismay indicate a communi-
cationsmismatchorlostbootcode.

¢ Sendingabreak causes “garbage”to appear on the screen. The “garbage” text may keep scrolling.
This happens when the computer is using RS-232 and the ADCP is set for RS-422 orvice-versa.
Checkthe RS-232/RS-422 switch on the High Power Amplifier Board (see Communications Set-

ting).
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Sendinga break causes “garbage” to appear on the screen. You canhearthe ADCP “beep” when
the breakis sent. The “garbage” text does not keep scrolling. Check that the ADCP and computer
are bothusing thesamebaudrate. See the CB-command in the WorkHorse Command and Out-
put Data Format guide.

13 ”»

Ifthe ADCP gives a steady “beep” when poweris applied, the “>” prompt appears on the screen,
and an “X” appearswhen additional breaksare sent, this mayindicate that the boot code has been
lost. This can happenifyou abort while downloading new firmware. Try downloading the firm-
ware again.

No Wakeup Message
Whenyousenda Break and do notsee the wakeup message, youneed toisolate the problemto a com-
puterfault, power, cable failure,or an ADCP problem.

Checkthe following items:

1.

Connect the ADCP to a computeras shownin Settingup the Long Ranger / Quarter Master Sys-

tem. Checkthat all cable connections aretight.

. Isthe ADCP ACpoweradapter working? Istheinputvoltagetothe AC poweradapter between

10010240 VAC? Istheoutputlevel 48 VDC?

. Ifthe ADCPis running from a battery, check thatthebatteryvoltageis above 30 VDC. ADCPswill

workat20VDCwithat least 400 milli amps; however, both lithium and alkaline battery packs
with voltagesbelow30 VDCareatorneartheir end oflife, and are approachinguselessness.

4. Isthe computerhooked up properly? Does it have power?

5. Make surethat your computer and the TRDI Toolz programs are set up to use the communication

porttheserialcableis connected to onthe computer.

Inthe case wherethe ADCP is only ableto accepta SOFT BREAK dueto telemetry components
that willnot “pass”a HARD BREAKto the ADCP and where you can cycle power, TRDI recom-
mendsthatyouconsider removing power for one week. Re-apply power after a week and the
ADCP should wake up.

The ADCP automatically stores the last set of commands used in RAM. Removing power for
one weekallows the RAM to lose its backup power. When power is re-applied, the ADCP

@ willthen do a‘cold start’ (see ADCP Checks).
This is something that can be done without recovering theinstrument. It assumes power
can be cycled without recovering the ADCP and the ADCP is still functioning. The cost
benefits of waiting aweek needs to be weighed against the cost of divers recovering the
ADCP.

Check the Power

The followingtest can be done with a voltmeterto check the power. Check the power goinginto the ADCP
by measuring the voltage onthe end ofthe cable that connectsto the Long Ranger / QuarterMaster at
Pins 3 and 7 (GND) (see Long Ranger / QuarterMaster Cables). The voltage should be +48 VDC (using the
standard A Cadapter) or +48 VDCifyouareusingthe Deck Box.Ifnot,checkthevoltage atthe otherend
ofthe cable,the ACadapter.

Y
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Check the 1/0 Cable

This test will check the communication between the computer and Long Ranger / QuarterMaster.
To check the cable:

1. Disconnect bothendsofthe cable and measure the continuity usinga DMM (see Cable Wiring Di-
agrams). Correct any problems found.

2. ReconnecttheI/Ocabletohostcomputer.

3. Load TRDI Toolz onyour computer. Select the proper communications port (see the TRDI Toolz
User’sGuide forhelponusing TRDI Toolz).

4. For RS-232 communications, shortpins 1 and 2 together onthe female 7-pin connector that was
pluggedinto the Long Ranger / QuarterMaster (see Cable Wiring Diagrams).Ifyouare using RS-
422, connect a jumper betweenpin 2 to pin 6 and another jumperbetween pins 1 to pin5 ofthe
underwater connector at the Long Ranger / QuarterMaster end ofthe cable.

5. Typeany charactersonthekeyboard. Thekeysyoutypeshouldbe echoed onthescreen. If you see
characters, but not correctly (garbage), the cable maybetoolongforthe baud rate. Try a lower
baud rate. Ifthisworks disconnect the jumperonpins 1 and 2 and then push any keysonthekey-
board. Youshould NOT see anything you type.

6. Ifthe keys areechoed correctly onthescreen, the computer and the communication cableare
good. Re-connecttheI/Ocableto the Long Ranger / QuarterMaster. The aboveloop-back test
doesnot showiftransmit and receive pairsare interchanged. Thus, it is important that you check

the wiringdiagrams provided in Cable Wiring Diagrams.

4 Aloop-back test does not show if transmit and receive wires or pairs are interchanged,
even though characters may be displayed correctly.

ADCP Checks

Once you have eliminated possible problems with the power, I/0 cable, communications settings, and the
computer, thatleavesthe ADCP as the source ofthe problem. The following checks mayhelpin some situ-
ations.

To Cold Startthe ADCP:

1. TodraintheLong Ranger/ QuarterMaster High Power A ssembly capacitor bankmake the Long
Ranger / QuarterMaster ping asfastas possible with the maximum number of bins. While it is
pinging, disconnect power. The Long Ranger / QuarterMaster will continue pinginguntilthe ca-
pacitorsaredrained.

2. Removethehousingto gainaccess tothe PCboards.

3. Withyourearth-ground static protection strap on,use a 3mm Allen wrench to remove the four
boltsthatsecure the High Power Amplifier Assemblyto the shield.

4. Tilt the High Power Amplifier Assembly up enoughto disconnect the I /O and Transmit cables (P1
and P2). Setthe High Power Amplifier Assembly aside.

' Disconnect the power cables P1 and P2 on the High Power1/O board toensure that NO
- POWER s applied to the Long Ranger / QuarterMaster duringthe next step.

5. ShortTP3toTP4onthe High PowerI/Oboardfor 10 seconds. Thetest points arelocated nextto
the ground jumper.

6. Removethejumperusedto shortTP3 to TP4.
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7. Reconnectpower cable P1 and P2. Secure the High Power Amplifier Assemblyto the shield.

8. Connect the computer and power to the Long Ranger / QuarterMaster. Send a break to the Long
Ranger/ QuarterMaster. This should start the Long Ranger / QuarterMasterin the “cold start”
mode.

To check the fuse:

Checkthefuse onthe End-Cap Interface boardis notblown (see Fuse Replacement).

i'f Only fuses with the required rated current, voltage, and specified type must be used. Do
= not repair fuses or short circuit fuse-holders. To do so could cause a shock or fire hazard.

CheckforBoot Code Error:

Ifthe ADCP gives a steady “beep” when poweris applied, the “>” prompt appears on the screen,anda “X”
appearswhenadditional breaksare sent, thismayindicate thatthe bootcodehasbeenlost. Thiscanhap-
pen ifyouabortwhile downloading new firmware. Try downloading the firmware again.

Anotherpossible problem could be a flooded system. Open the ADCP and check for water. Ifthe system
has flooded, returnit to TRDI forrepair (see Technical Support).

Troubleshooting a Built-In Test Failure

The built-in diagnostic tests check the major ADCP modules and signal paths. The spare boardskit may
be usedtorepair somefailures. Thiskit includes:

e Spare Boards including High Power I/Oboard, CPU board, and DSP board. These boardsare held
together with the standard M4 screw assembly and kept inside a protective anti-static bag,

e A diskcontainingyouroriginalbeam cosine matrix table
e Toolsforinstallation
The Spare Boards kit is not included with the system. You can order the kit by contacting

@ Teledyne RD Instruments Customer Service department (see How to Contact Teledyne RD
Instruments and Table 2, page 63).

The High Power Amplifier Assembly, Tuning, and Receiverboards are not included in the
Spare Board kit. See Installing the Spare Boards Kit for instructions.

A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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When to use the Spare Boards Kit

Use this Kitwhenever you have any ofthe following problems:

e Cannotcommunicatetothe LongRanger/ QuarterMaster and youhave ensured thatthe serial
portonthe computer, Long Ranger / QuarterMaster Cable,and Long Ranger / QuarterMaster
RS-232t0 RS-422 converter (ifapplicable) are all working properly.

e YourLongRanger/ QuarterMaster fails any of the following PA testsat any time:

CPUTests:
e RTC
¢ RAM
e ROM

DSP Tests:
e Timing RAM
e DemodRAM
¢ DemodREG
e FIFOs

System Tests:

e XILINKInterrupts
e Receive Loop BackTest

e YourLongRanger/ QuarterMaster fails any of the following PA testsprovided theitemsindi-
cated by {} have been checked:

Recorder Tests:
Any recordertestsfails {provided that the PCMCIA card(s) have been checked for proper
installation, operationand they are DOS formatted; we STRONGLY recommend checking
PCMCIA cardsin a computerbeforereplacingtheboards}

System Tests:
Transmit {ifthe Long Ranger/ QuarterMaster fails when it is in water and airbubbles
havebeenrubbed fromthefaces}

Sensor Tests:
H/WOperation {ifthe LongRanger / QuarterMaster failswhenit is NOT sitting/resting
onitsside,orlocated nearalarge magnetic field like a motorin a boat}

The spareboards kit will not correct any of the following failures:
¢ A damagedbeamoritsurethanesurface
e Damagetothetransducerbeam connections belowthe coppershield
e [IfitpassesallPAtestsand yetthedataisallmarked asbad
e Failsthefollowing PA test:

System Tests:
Wide Bandwidth {bandwidth tests may fail due to external interference}
Narrow Bandwidth {bandwidth tests may fail due to external interference}

RSSI Filter
Transmit
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Table5: Pre-deployment Test (PA) Possible Cause of Failures

PA Test Name Possible Cause of Failure

Pre-Deployment Tests CPU Tests:

CPU board failed

RTC
RAM
ROM
Recorder Tests: PC card not plugged in
SC Card 19 PC card failed
Card Detect
Communication DSP board failed

DOS Structure
Sector Test (short)
PC Card #1

Card Detect
Communication

DOS Structure
Sector Test (short)

DSP Tests:
Timing RAM
Demod RAM
Demod REG
FIFOs

DSP board failed

System Tests:
XILINX Interrupts

DSP or CPU board failed

Receive Loop-Back

DSP or CPU board failed

Wide Bandwidth

Narrow Bandwidth

RSSI Filter

Not in water
External interference
DSP or Receiver board failed

Transmit

Not in water or High Power Amplifier board failed

Sensor Tests:
H/W Operation

High Power Amplifier board failed
Receiver board failed

Pressure sensor failed

ADCP laying on its’ side
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Troubleshooting a Beam Failure

The PC1 testis designed to measure the relative noise in the environment and then have you apply more
noise by rubbingthe ceramics with your hand. Sometimesyour hand doesnot generate enough noise for
the systemto detect. Thiscould be dueto the environmentyouare in or for otherreasons. A simple, safe,
and easy to find material that works verywell as a replacement to yourhand is packaging material (a.k.a.
bubblewrap). Usingthis instead of your hand will very likely provide enough relative frictional difference
for the systemto pass.

Ifthe PC1 test fails, your system may still be okay. Inthis case deploythe ADCP into a bucket or container
ofwater (preferably at least 0.5 metersdeep). Record some datausing TRDI Toolzand thelog file (F3
key),orrecord datastraight to the recorder card if your ADCP hasone. Thenlookatthedatausingthe
WinA DCP program and make sure that the echo amplitude countsin the 1st depth cell for all beams is be-
tween128 and 192. Iftheyarenot, contact Field Service for further troubleshooting tips.

Ifthe beam continuity test still failsand/orthe echo amplitude indicates a problem, abad DSP board, Re-
ceiverboard, High Power Amplifier Board, ora bad beam may cause the failure. Ifreplacing the DSP and
High Power Amplifier Board (included with the spare boardskit) does not fix the problem, the ADCP
must bereturned to TRDI forrepair.

>PC1
BEAM CONTINUITY TEST

When prompted to do so, vigorously rub the selected
beam's face.

If a beam does not PASS the test, send any character to
the ADCP to automatically select the next beam.

Collecting Statistical Data...
41 46 45 43 41 46 45 43 41 46 45 42 41 46 44 42

Rub Beam 1 = PASS | NOTE - Possible cause of failure
Rub Beam 2 = PASS | DSP Board
Rub Beam 3 = PASS | Receiver Board
Rub Beam 4 = PASS | High Power I/0 Board
> | Beam
[
This test must be performed withthe ADCP out of water and preferably dry.
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Troubleshooting a Sensor Failure

Ifthe PA test fails the sensortest, run PC2 to isolate the problem. The ambient temperature sensor is
mounted onthereceiver board. Thissensor is imbedded in the transducer head, and is used for water
temperaturereading. The attitude temperature sensoris located onthe High Power Amplifier Board un-
der the compass. The ADCP will use the attitude temperature if the ambient temperature sensor fails.

Ifone ofthetemperature sensors fails, the PC2 test will showboth sensorsat the same value.

>PC2
Press any key to quit sensor display ...

Heading Pitch Roll Up/ Down Attitude Temp Ambient Temp Pressure
301.01° =7.42° -0.73° Up 24.35°C 22.97°C 0.0 kPa
300.87° -=7.60° -0.95° Up 24.36°C 22.97°C 0.0 kPa
300.95° -7.60° -0.99° Up 24.37°C 22.97°C 0.0 kPa
300.71° -7.61° -0.96° Up 24.37°C 22.98°C 0.0 kPa
300.69° -7.61° -0.96° Up 24.35°C 22.98°C 0.0 kPa
300.76° -=7.60° -0.98° Up 24.38°C 22.97°C 0.0 kPa
>
s If the temperature sensoris bad, the data can still be collected with no effects toaccuracy

or quality. Contact TRDI about scheduling arepair of the temperature sensor at your
convenience.

Fault Log

To determine why a sensor failed, view the faultlog. To view the fault log, start TRDI Toolz. Pressthe End

key towake up the ADCP. Type the following commands: CR1, PA, FD, FC. The fault logwill be displayed by
the FDcommand and s cleared by the FC command.

[BREAK Wakeup A]

WorkHorse Broadband ADCP Version x.xx
Teledyne RD Instruments (c) 1996-2012
All rights reserved.

[BREAK Wakeup A]

>CR1

>PA

| (PA test results (not shown))

|

>FD

Total Unique Faults = 2

Overflow Count = 0

Time of first fault: 97/11/05,11:01:57.70
Time of last fault: 97/11/05,11:01:57.70
Fault Log:

Entry # 0 Code=0a08h Count= 1 Delta= 0 Time=97/11/05,11:01:57.70

Parameter = 00000000h
Tilt axis X over range.
Entry # 1 Code=0aléh Count= 1 Delta= 0 Time=97/11/05,11:01:57.70
Parameter = 00000000h
Tilt Y axis ADC under range.
End of fault log.
>FC
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System Overview

This section presents a functional description of Long Ranger / QuarterMaster o peration using blockdia-
grams.

Operating Modes

The LongRanger / QuarterMaster hastwo modes of operation: command mode, and ping mode (also re-
ferred to as“Deployment Saver” Mode). Dependingonwhat mode the ADCP is in; it will go eitherto
sleep, orto resume pinging.

Command Mode

Wheneveryouwake up your Long Ranger / QuarterMaster, power dissipation increases fromlessthan 1
mWto around 2.2 W. Ifyouleave the Long Ranger / QuarterMaster in command mode without sending a
command for morethan 5 minutes, the Long Ranger / QuarterMaster automatically goes to sleep. This
protects youfrominadvertently depletingbatteries.

e Ifthe ADCPreceivesa BREAK, it willgo tothe command prompt and waitfora command.
The ADCP will wait at the command prompt for five minutes. Ifno commandshavebeen
sent, it will go to sleep (also called “Battery Saver” mode).

e Ifyoupressthereset switch (located onthe CPUboard),the ADCP willgo tosleep.

e Ifthe ADCPreceivesa CS-command, it will gointo the pingmode and begin pinging. Ifa TF-
command (Time of First Ping) was sent priorto the CS-command, thenthe ADCP willgo to
sleepuntilthe TF time occurs.

o Ifthe ADCP doesa COLDwakeup (i.e. anunknownstate), it will go to the command prompt.

e Ifthe ADCPis asleep for approximately nine hours, it wakes up to charge the capacitor used
to maintain RAM. Once the capacitoris charged (this only takes a few seconds), the ADCP
goes backtosleep.

Ping Mode

Afteryousend commands to the Long Ranger / QuarterMaster that tells it to start collectingdata, the
Long Ranger / QuarterMaster goes into deployment saver mode. If power is somehow removed and later
restored, the Long Ranger / QuarterMaster simply picks up whereit left offand continuesto collectdata
using the samesetup.

e Ifthe ADCPreceivesa BREAK, it willgotothe command prompt, but staysin the ping mode.
Ifavalid command is received, the ADCP will switch to the command mode.Ifno valid com-
mand is received, a warning willbe displayed after four minutes, indicating thatthe system
will self-deploy. After a total of five minutes withno input, the ADCP willresume pinging,

o Ifyoupressthereset switch, and analarmis currently setforthenext ping, the ADCP will go
to sleep. Ifno alarmis set, the system will start a newdeployment and starts pinging immedi-
ately unlessa TF-commandhadbeensetafterthelast BREAK. Inthis case,the ADCP willgo
to sleepuntilthe TF time occurs.

o Ifthe ADCP doesa COLDwakeup,the system will starta newdeploymentand starts pinging
immediately unlessa TF-command had been set after thelast BREAK. Inthiscase,the ADCP
will go to sleep until the TF time occursifthe TF timeis valid (i.e., notin the past).

e Ifthe ADCPis asleep for approximately nine hours, it wakes up to charge the capacitor used
to maintain RAM. Oncethe capacitoris charged, ifa valid alarmis setforthe next pingtime,
the ADCP goes backto sleep and waitsforthe alarm. If no alarmis set,the ADCP willresume
pingingimmediately, or wait for the TF time (if valid),and then start pinging.
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Page134 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. Everywhereyoulook’



Long Ranger & QuarterMaster Operation Manual April 2019

Overview of Normal ADCP Operation

Refer to Figure 64 through Figure 6 6. The following events o ccur during a typical data collectioncycle.

1. Theuserora controlling software program sends data collection parametersto the ADCP. The
user/programthensends a CS-command to start the data collection cycle. The firmware program
storedin the CPU microprocessor takes control of ADCP operationbased onthe commands re-
ceived throughtheserial I/Ocable.

Figure 64 shows a flowchart ofthe wake-uplogic used by the ADCP. The ADCP determines what
to do based onwhere the wake-up came from (a Break, CS-command, battery saver timer, or
watchdogtimerwasdetected).

2. On the High Power Amplifier Board,the POWER REGULATOR circuitsends a transmit com-
mand tothe POWER AMPLIFIER circuit. This tells the ADCP to start acoustic transmissions
(pinging) onall TRANSDUCERS.

3. The TRANSDUCERS receive echoes from the backscatter. The RECEIVER board amplifies and
translatesthe echoesinto a base-band frequency.

4. The CPUboard processes thereceived echoes.

5. Afterechoreception,the ADCP injectsa self-test signalinto the RECEIVER board and processes
the signalas normaldatafortestpurposes.

6. The THERMISTOR measures water temperature at the transducer head and sends it to the CPU
viathe DSP Board.

7. The High Power Amplifier Board sends pitch and roll from the TILTSENSOR and A DCP heading
from the COMPASS to the DSP Board. The DSP Board digitizes thisinformation and sendsit to
the CPU for processing.

8. The CPU repeats steps “b” through “g” for a user-defined number of pings. The CPU averagesthe
data fromeach pingto produce an ensemble dataset.

9. Attheendoftheensemble (sampling) interval,the CPU sendsthe collected datatotheserial /0O
connector or PCMCIA recorder.

Functional Description of Operation

The following paragraphs describe howthe ADCP operatesandinteracts withitsmodules. Referto Figure
64 through Figure 66 throughout this description.

Input Power
The ADCP requiresa DCsupplybetween 20 voltsand 50 volts. Either an external DCpower supply orin-
ternal battery packscan provide thispower. Figure 6 5 showsthe DCvoltage power distribution path.

External DC Power Supply— With an external supply, poweris applied to pins 3 (positive)and 7 (negative)
on the external connector (see Figure 66). The power then goes through an electromagnetic interference
(EMI) filter onthe High Power Amplifier Board. This filter reducesthe chance that external noise sources
associated with the external power source can disrupt A DCP operation.

ADCP Internal Battery Packs — Each internal battery pack uses 28 alkaline “D” cells. Each pack supplies a
nominal output voltage of 42 volts open circuit when fresh. The diode-isolated battery packs can only
powerthe ADCP; they cannot “charge” each other.
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Board Descriptions
High Power Amplifier Board.

e Receives the filtered/internal power.

e Usesadiode“OR” gateto determine which power source to use (external orinternal). Withboth
sources connected, the OR gate selects the “higher” voltage for ADCP use.

e Limitsthein-rushofcurrent tothe ADCP and provides over and negative-voltage protection. Ei-
ther condition will blow a protective fuse. However, damage could occurto other circuitsbefore
the fuseblows. Please ensure you apply only voltages within the specified range (+20 to +50
VDO).

e Usesthe Power Amplifier circuit to generate the high-amplitude pulse ACsignalthatdrivesthe
sonartransducers. The Power Amplifier sendsthe drive signal to the Receiver Board.

High Power IO Board.

e Convertstheoperating power supply (filtered 20-50V DC) in a DC-to-DC converterto the +5 VDC
(Vce) usedto power all other ADCP circuits.

e Compassandattitude sensor circuits.

e RS-232/RS-422switch.
CPUBoard.

e Realtimeclock.

e Generates mostofthetimingandlogic signalsused by the ADCP.
DSP Board.

¢ Containsthe PCMCIArecorderslots.

e AnalogtoDigital converter.

¢ Digitizesinformation from sensors and sends sensorinformation to the CPU.
Receiver Board.

e Tuning functions

¢ Receiver functions

e Temperature sensor

e Interfaceforpressuresensor
End-Cap Interface Board.

e Feedsthrough communicationandpowerto the high power amplifier board.

¢ Providesconnectorsfortheinternal I/O cable and battery packs.

"‘ TELEDYNE MARINE
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Sensors
This sectiondescribes the standard ADCP sensors. The High Power 1/0and DSP boards control the envi-
ronmental sensorsand contain unit-specific data. Sensors include:

Temperature Sensor (Thermistor) - Used to measure the water temperature. The system usesthisdatato
calculatethe speed of sound. Thissensoris embeddedin the transducerhead andis notfield replaceable.@

Up/Down Sensor - Determines whether the transducer headis facingup or down. Thissensoris located on
the High Power Amplifier Board.

Compass - Determinesthe Beam 3 heading angle of the ADCP usinga flux-gate compass. Thissensor is
located onthe High Power Amplifier Board. The flux-gate measured earth magnetic field vector together
with thetiltsensor pitch androllinformation is used to determine the heading. Since the tilt sensor data
is only valid when the ADCP is +20° from vertical, the heading informationis also limited to this range.

Attitude Sensor- Determinesthetiltanglesofthe ADCP. Thissensoris located onthe High Power
Amplifier Board. The attitude sensor uses a pitch and rollliquid-filled sensor. This sensoris functional to

an angleof+20°fromvertical.

Pressure Sensor - Measures pressure at the ADCP transducer. This sensoris embedded in the transducer
head and is notfield replaceable.

The CPU microprocessor controls a multiplexed analog-to-digital converterto accept analog data from the
sensors. Digitaldataaretakenin directly. The pressure sensor incorporates a Wheatstone Bridge strain
gage to measure the water pressure at the transducer faces. Depthis calculated from pressure, with water
densityadjusted by the salinity (ES) setting.

Calibrationdataforthe sensors, a beam-angle correction matrix, and unit identification parameters
(frequency, serial number, firmware version, etc.) are storedin ROM.
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Locic

Long Ranger / QuarterMaster Wake-up and Timer Logic
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Figure 65. Long Ranger/ QuarterMaster DC Power Path
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Figure 66. Long Ranger / QuarterMaster Block Diagram
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Chapter

RETURNING SYSTEMS TO TRDI FOR
SERVICE

"\‘

In this chapter, you will learn:
e How to pack and ship the ADCP
e How to geta RMA number

e Where to send your ADCP for repair

Shipping the ADCP

This section explainshowto ship the Long Ranger / QuarterMaster ADCP.

Remove all customer-applied coatings or provide certification that the coating is nontoxicif
you are shipping a Long Ranger / QuarterMaster ADCPto TRDI for repair or upgrade. This
certification must include the name of a contact personwho is knowledgeable about the
coating, the name, manufacturer of the coating and the appropriate telephone numbers. If

& you return the equipment without meeting these conditions, TRDI has instructed our
employees not to handlethe equipmentand to leave it in the original shipping container
pending certification. If you cannot provide certification, we will return the equipment to
you or to a customer-specified cleaning facility. All costs associated with customer-applied
coatings will be at the customer's expense.
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When shippingthe Long Ranger / QuarterMaster ADCP through a Customs facility, be sure to place the
unit so identifying labels are not covered and can be seen easily by the Customs Inspector. Failure todo so
coulddelay transittime.

¢ TRDI strongly recommends using the original shipping crate whenever transportingthe Long
Ranger / QuarterMaster ADCP.

Ifyouneedtoshipthe LongRanger / QuarterMaster ADCP, use the original shipping crate whenever pos-
sible.Iftheoriginal packaging material is unavailable or unserviceable, ad ditional material is available
throughTRDI.

For repackaging with commercially available materials:
1. Use a strong shipping container made outofwood or plastic.

2. Installalayerofshock-absorbingstatic-shielding material, 70-mm to 100-mm thick, around all
sides of the instrumentto firmly cushion and prevent movementinside the container.

3. Sealthe shipping container securely.
4. Markthecontainer FRAGILEto ensure careful handing.

5. Inany correspondence,refer tothe Long Ranger / QuarterMaster ADCP by model and serial
number.

Returning Systems to the TRDI Factory

When shippingthe systemto TRDI from either inside or outside the United States, the followinginstruc-
tions will help ensure the Long Ranger / QuarterMaster ADCP arrives with the minimum possible delay.
Any deviation fromthese instructions increases the potential for delay.

Step 1- Request a Return Material Authorization

To obtaina Return Material Authorization (RMA) number and shippinginstructions for the return of
yourinstrument,do one of the following:

e Openthe RMA usingtheweblink: http://www.teledynemarine.com/RDI/support# and clickon
RMA Information.

¢ Contact Customer Service Administration at rdicsadmin@teledyne.com
e Call +1 (858) 842-2600
When requestinga RMA number, please give us the following information:

e Whatisbeing shipped (include the serial number)

e Whenyouplantosend the shipment

e Whatissue(s) needtobecorrected

¢ Name ofthe Field Service Engineer that knows about theissue

e Whenyouneed theinstrumentreturned

TRDI’s Customer Service will then respond with the RMA number for the shipment. Please include this
numberonall packages and correspondence.

Step 2 — Providea MSDS as necessary

Please provide a Material Safety Data Sheet (MSDS) ifthe system/transduceris painted with antifouling
paint.

"‘ TELEDYNE MARINE
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Step 3 - Ship via air freight, prepaid

Urgent Shipmentsshould be shipped directto TRDI via overnight or priority air services. Do notsend ur-
gent airfreightas part ofa consolidated shipment. Ifyou ship consolidated, it will costless, but may lose
up to threedaysin transittime.

Non-urgentshipmentsmay be shipped as partofa consolidated cargo shipmentto save money. Inaddi-
tion,sometrucklines may offer equivalent delivery service at a lower cost, depending onthe distance to
San Diego.

Mark the Package(s)
To: Teledyne RD Instruments, Inc. (RMA Number)
14020 Stowe Drive

Poway, California 92064

Airportof Destination = San Diego
Notify Paxton, Shreve and Hayes

Phone: +1(619)232-8941
Fax:+1(619)232-8976
Step 4 - Urgent shipments
Send the following information by fax ortelephone to TRDI.

Attention: Customer Service Administration
Fax: +1 (858)842-2822
Phone: +1 (858)842-2600

e Detailed descriptionsofwhatyouare shipping (number of packages, sizes, weights and contents).
e Thenameofthefreightcarrier
e MasterAirbill number

e Carrierroute and flightnumbersforall flightsthe package willtake

Returning Systems to TRDI Europe Factory

When shipping the system to TRDI Europe, the following instructions will help ensure the Long Ranger /
QuarterMaster A DCP arrives with the minimum possible delay. Any deviation from these instructions in-
creasesthepotentialfordelay.

Step 1- Request a Return Material Authorization

To obtaina Return Material Authorization (RMA) number and shippinginstructions for the return of
yourinstrument,do one of the following:

e Openthe RMA usingtheweblink: http://www.teledynemarine.com/RDI/support# and clickon
RMA Information.
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¢ Contact Customer Service Administration at rdiefs@teledyne.com

e Call+33(0)492-110-930
When requestinga RMA number, please give us the following information:
¢ Whatisbeing shipped (include the serial number)
e Whenyouplanto send the shipment
e Whatissue(s) needtobecorrected
¢ Name ofthe Field Service Engineer that knowsabout theissue

e Whenyouneed theinstrument returned

TRDI’s Customer Service will then respond with the RMA number for the shipment. Please include this
numberonall packagesand correspondence.

Step 2 — Provide a MSDS as necessary

Please provide a Material Safety Data Sheet (MSDS) if the system/transducer is painted with antifouling
paint.

Step 3 - Ship Via Air Freight, Prepaid

UrgentShipmentsshouldbe shipped directto TRDI via overnight or priority air services. Do notsend ur-
gent airfreightas part ofa consolidated shipment. Ifyou ship consolidated, it will costless, but may lose
up to threedaysin transittime.

Non-urgent shipmentsmay be shipped as partofa consolidated cargo shipmentto save money.
Mark the package(s) asfollows:

To: Teledyne RDInstruments, Inc. (RMA Number)
2A LesNertieres
5 Avenue Hector Pintus
06610 La Gaude, France
Step 4 - Include Proper Customs Documentation

The Customsstatement mustbe completed. It should be accurate and truthfully contain the following in-
formation.

e Contents ofthe shipment
e Value
e Purposeofshipment (example: “American made goodsreturned forrepair”)

e Anydiscrepancyor inaccuracyin the Customs statement could cause the shipment to be delayed in
Customs.

Step 5 - Send the Following Information by Fax or T elephone to TRDI

Attention: Sales A dministration
Phone: +33(0) 492-110-930
Fax: +33(0) 492-110-931

e Detailed descriptionsofwhatyouare shipping (number of packages, sizes, weightsand contents).
e Thenameofthefreightcarrier
e MasterAirbill number

e Carrierrouteandflight numbersforall flightsthe package willtake

"‘ TELEDYNE MARINE

Pagel44 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. Everywhereyoulook’


mailto:rdiefs@teledyne.com

Long Ranger & Quarte rMaste r Operation Manual April 2019

"~‘ TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page 145

Everywhereyoulook Page.



April 2019 Long Ranger & QuarterMaster Operation Manual

NoOTES

Pagel146 EAR-Controlled Technology Subject to Restrictions Contained on the Cover Page. ".‘ TELEDYNE MARINE

EverywhereyoulooK



Long Ranger & Quarte rMaste r Operation Manual April 2019

SPECIFICATIONS
"

In this chapter, you will learn:
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A briefreview of ADCP operation may help youunderstand the specificationslisted in thissection.

¢

The specifications and dimensions listedin this section are subject to change without
notice.

The LongRanger / QuarterMaster emits anacoustic pulse called a PING. Scatterersthat float ambiently
with thewater currentsreflect some ofthe energy fromthe pingback to the ADCP. The ADCP usesthe
returnsignal to calculate a velocity. The energy in this signalis the echointensity. Echo intensityis some-
timesused to determine information about the scatterers.

The velocity calculated from each pinghasa statisticaluncerta inty, however, each ping is an independent
sample The ADCP reducesthis statistical uncertainty by averaginga collection of pings. A collection of
pings averaged togetheris an ensemble. The ADCP’s maximum ping ratelimitsthe timerequiredto re-
ducethestatistical uncertaintyto acceptablelevels.

The LongRanger / QuarterMaster does not measure velocity ata single point; it measures velocities
throughout the water column. The ADCP measures velocities fromits transducer head to a specified range
and dividesthis range into uniform segments called depth cells (or bins). The collectionofdepth cells
yieldsa profile. The ADCP produces two profiles, one for velocity, and one for echo intensity.

The followingtableslist the specifications for the Long Ranger / QuarterMaster ADCP. About the specifi-
cations:

1. Allthesespecifications assume minimal ADCP motion- pitch, roll, heave, rotation, and transla-
tion.

2. Except wherenoted,thisspecification table appliesto typicalsetups and conditions. Typical set
ups usethedefault inputvaluesfor each parameter (exceptionsinclude Pings Per Ensemble and
Number of Depth Cells). Typical conditions assume uniform seawater v elocities ata givendepth,
moderate shear, moderate ADCP motion, and typical echo intensitylevels.

3. The totalmeasurement error ofthe ADCP is the sum of:
¢ Long-terminstrumenterror (as limited by instrument accuracy).
e Theremainingstatistical uncertainty after averaging,

e Errorsintroduced by measurement of ADCP heading and motion.

4. Becauseindividual pings areindependent, the statistical uncertainty ofthe measurementcanbe
reduced according to the equation:

Statistical Uncertainity for One Ping
/Number of Pings

Tableé6: Water Velocity Profiles

Item Specification

Depth cell size
75kHz  4to32m
150kHz 2to 24 m

Number of depth cells 1to 255 cells

Velocity range 45 m/s default (£10 m/s max)
Ping rate >1 Hz (typical)

Accuracy +1%+5mm/s
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Table7: Echo Intensity Specifications
Sampling Uses same depth cells and time intervals as velocity
Uncertainty +1.5 dB (relative measure)
Dynamic range 80dB
Table 8: Measurement Performance -Long Ranger 75 kHz
Depth cell size Single Ping Standard Dev First cell range Max Range (m)* Power Usage (Wh)
NeDEAEW)] (cm/s)* (m)? > 66 day Deployment
4 29.77 4.21 11.11 367.26 112.97
N""Br\z’w 8 14.87 2.10 15.02 397.90 170.29
16 7.45 1.05 22.85 434.07 284.93
Low Power
32 3.75 0.53 38.50 474.21 514.20
4 29.77 4.21 12.71 524.53 598.84
Narrow 14.87 2.10 16.62 559.69 998.44
BW
) 16 7.45 1.05 24.45 600.12 1798.60
High Power
32 3.75 0.53 40.10 644.09 3398.93
4 15.52 2.19 11.03 211.83 80.80
Wide BW 8 7.76 1.10 14.98 236.92 116.70
Low Power 16 3.89 0.55 22.87 267.23 188.51
32 1.96 0.28 38.65 301.63 332.13
4 15.52 2.19 12.85 432.06 623.16
Wide BW 8 7.76 1.10 16.80 464.82 1029.56
High Power 16 3.88 0.55 24.69 502.99 1842.37
32 1.96 0.28 40.47 544.90 3467.99
The default (and default commands) for Long Ranger’s using PlanADCP is to set Narrow-
i Bandwidth (WB command) and High-Power mode (CQ command). Power setting and
bandwidth are set in PlanADCP through the hardware selection page. See the WinSC and
PlanADCP User's Guide for details.
1. Standard deviation is Long Ranger uncertaintygiven 50 water pings and ambiguity
velocity set to 1.75m/s.
2. Thefirst cellrange is the distance from the transducerto the centerof the first cell.
i 3. The minimum depth assumes one good depth cell.
4. Maximum range isanominal value based on 5°C and typical oceanic backscatter; actual
range will vary depending on environmental conditions.
5. Assumingthe Long Rangeris pointedvertically (0° tilt), the maximumrangeis limited
to094% of the distance to the surface due to side lobe contamination.
A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Table9. Measurement Performance — QuarterMaster 150 kHz
Single Ping Max Power Usage
. Depth cell size Standard Dev First cell range
Version Std Dev . 5 Range (Wh)
(m) (cm/s) (m) ‘
(cm/s) (m)*>© WP / with BT
4 7.28 0.99 8.4 219 83/106
3.64 0.5 12.3 241 109/131
Wide BW
16 1.83 0.25 20.2 265 168/192
24 1.22 0.16 28.1 280 225/252
Standard
4 14.08 1.96 8.3 279 90/116
Power
8 7.02 1.01 12.2 303 116/142
Narrow BW
16 3.52 0.5 20.0 328 172/199
24 2.30 0.32 28.3 346 228/255
Bottom Track 550
4 7.28 0.99 8.4 246 122/143
3.64 0.5 12.34 268 182/213
Wide BW
16 1.83 0.25 20.23 293 309/365
High Power 24 1.22 0.16 28.13 308 435/512
Extended 4 14.08 1.96 8.3 308 128/151
Range 8 7.02 1.01 12.21 331 186/219
Narrow BW
16 3.52 0.5 20.02 358 309/363
24 2.30 0.32 28.32 376 448/527
Bottom Track 575
The default (and default commands) for QuarterMaster’s using PlanADCP is to set Narrow-
F Bandwidth mode (WB command). The High Power Extended Range (QuarterMaster 6000m
depth version only) increases transmit power by afactor of 2.25. The higher power output
maintains high performance and the maximum possible range performance in deep, low
backscatter waters.

1. Standard deviation is QuarterMaster uncertainty given50 water pings and
ambiguity velocity set to 1.75m/s.

2. Thefirst cellrange is the distance from the transducerto the center of the first cell.

3. The minimum depth assumes one good depth cell.

4. Maximum range is anominal value based on 5°C and typical oceanic backscatter;

4 actual range will vary depending on environmental conditions.

5. Assumingthe QuarterMasteris pointedvertically (0° tilt), the maximumrangeis
limited to 94% of the distance to the surface due to side lobe contamination.

6. Assumesapower supply of 32VDC (typical battery voltage).

7. Power usage (Wh)based on 100 day deployment with Water Profiling only and
with Bottom Track on. 1 ensemble per houris used and bin count is sized for each
setup to allow profiling to full predicted range but not further.
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Table 10: Data Communication Specifications
Interface RS-232 (default) or RS-422 serial communications
Baud rate 300 to 115,200 (9600 is default)
Input data format ASCll commands (see Long Ranger / QuarterMaster Commands and Output Data Format Guide)
Output data format Binary or ASCII
Internal data storage The Long Ranger / QuarterMaster ADCPs include one memory card. Two PCMCIA memory card slots are available.

The maximum memory for each slot is 2GB, with the total memory capacity not to exceed 4GB.

Table 11: Transducer and Hardware Specifications

Item Specification

Frequencies

Long Ranger 76.8 kHz
QuarterMaster  153.6 kHz

Bandwidths

Broadband mode 25%

Long Range mode 6%
Beam width 4°
Beam angle 20°
Configuration 4-beam, convex
Max tilt 20°
Housing and transducer material 6061 Aluminum for 1500 and 3000 meter,

7075 Aluminum for 6000 meter
Transducer facing Polyurethane
External connector 7-pin wet-mate-able
A% TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Table12:

Power Specifications

Item Specification

DC input
Batteries

No. of packs

Cells
Construction
Voltage
Capacity @0°C
Power required
Process
Standby
Long Ranger Transmit power @ 35V
High Power Narrow-Bandwidth mode *
Narrow-Bandwidth mode, low power *
Wide-Bandwidth mode, low power *

QuarterMaster Transmit power @ 35 V

Standard power Narrow-Bandwidth mode ?

Standard power Wide-Bandwidth mode 2

High Power Extended Range
Narrow-Bandwidth mode **

High Power Extended Range
Wide-Bandwidth mode %3

20to 50 VDC

4 (Standard Long Ranger)
2 (standard QuarterMaster configuration)

28 Alkaline D-cells (each pack)
Welded, degaussed
42 VDC (new), 28 VDC (depleted)

450 watt-hours (each pack)

2.2W

6 mW

1000 W
80w
20W

150 W
150 W

300 W

300 W

1. The default (and default commands) for Long Ranger’s using PlanADCP is to set
Narrow-Bandwidth (WB command) and High-Power mode (CQ command).

The default (and default commands) for QuarterMaster’s using PlanADCP is to set

Narrow-Bandwidth mode (WB command).

3. The High Power Extended Range is available for QuarterMaster 6000m depth version

only.

Table 13. Lithium Battery Specifications
Item Specification
Nominal voltage: 34VDC
Weight: 2.8kg

Self-discharge:

Capacity (Whr)

0.7%/year (10 year old packs hold 93% of their original capacity)

emperature Capacity (Whr)

0°C 1350
10°C 1500
20°C 1650
37°C 1450
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Table 14: Standard Sensors

Pressure Sensor (1)

Max. pressure 2250 psi (1500 meters)to 8760 psi (6000 meters) maximum
Short-term uncertainty +0.1%
Max. drift 10.25%

Temperature (Transducer Mounted)

Range -5°to45°C
Uncertainty +0.4°C
Resolution 0.01°
Range: +40°
Accuracy: +0.5°
Precision: +1.0°
Resolution: 0.1°
Type flux gate
Long-term accuracy 1+2° @ 60° magnetic dip angle
Resolution 0.01°
Max tilt 20°
4 1. Includes built-in field calibration procedure. Compass uncertainty is for tilts less than 15°.

2. Other pressure ratings may be special-ordered.

Table 15: Environmental Specifications
Item Specification
Operating temperature with or without batteries -5°to 45°C
Short Term Storage/Shipping (<45days) temperature (Batteries -5° to 45°C
Installed)

Long Term Storage (>45days) temperature (Batteries Installed) 0°Cto21°C

Long Term Storage (>45days) temperature (Batteries Removed) -30° to 60°C

Long Term (>45days) Battery Storage Batteries should be stored in cool dry air with a temperature range of O°
Cto21°C.
Battery Shelf Life Use within one year (use by Warning date).

_ Do not deploy the system withbatteries that are olderthan the Warning date. It should be
i'i noted, that while abattery pack will not be dead afterthe Warning date, the actual
& performance of the batteryisin doubt, and may not have sufficient capacity for the
deployment.

AN TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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TRDI batteries have four dates on them:

Manufacture Dateis the date the battery was built and final tested.

TRDI Ship by Date provides the maximum duration that the battery will remain on our

shelves before we will ship and is 6 months after our manufacture date.

Warning Do not Deploy After Date* providesthe last date whenthe battery should be used
'3 tostart adeploymentand is 12 months from the manufacture date.

Expiration Date provides the date whenthe battery shouldno longer be considered useful
and is 2 years from the manufacture date.

*A battery pack used to starta deployment priorto the WarningDate means that it will
perform as expected and provide the required power for any deployment that was created
using the TRDI planning module. For example, if your deploymentis going to be 12 months
long and the battery label shows it is nine months old, it is safe to use the battery.

Outline Installation Drawings

The following drawings show the Long Ranger / QuarterMaster dimensions and weights.

Table 16: Outline Installation Drawings
QuarterMaster 150 kHz, 6000 meters 967-1082
Long Ranger, 75kHz, 1500 meters 967-6021
Long Ranger / QuarterMaster External Battery Case, 1500 meters 967-6051
Long Ranger, 75kHz, 3000 meters 967-6055
QuarterMaster 150 kHz, 3000 meters 967-6082
QuarterMaster 150 kHz, 1500 meters 967-6083
QuarterMaster 150 kHz, 1500 meters, Modular Beams 967-1106
Long Ranger / QuarterMaster External Battery Case, 3000 meters 967-6085
& Outline Installation Drawings are subject to change without notice. Verify you have the
= latest version of the drawing by contacting TRDI before building mounts or other hardware.

i Outline installation drawing 967-1106 shows the dimensions and weights for all 150kHz
systems shipping afterJuly 2018.
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Figure 86. 967-6085, External Battery Case, 3000 Meters, Sheet 1
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NOTICE OF COMPLIANCE
Iﬁ‘;

In this chapter, you will learn:
e China RoHS requirements

e Material disclosure table

".‘ TELEDYNE MARINE
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Date of Manufacture

China RoHSrequiresthat all Electrical and Electronic Productsare marked with a Date of Manufacture.
This is the starting point forthe Environmental Friendly Use Period, described below.

Environmental Friendly Use Period (EFUP)

Per SJ/T 11364-2006 — Product Marking, the EFUP is defined as thetimein years in which hazard-
ous/toxic substances within Electrical and Electronic Products (EIP)will not, under normal o perating
conditions, leak out of the Product, or the Product will not changein such a way asto cause severe envi-
ronmental pollution, injury to health, or great damage to property. TRDI has determined the Environ-
mental Friendly Use Period shall be Ten (10)years.

The purpose ofthe marking is to assist in determining the restricted substance content, recyclability, and
environmental protection use period of our covered products, as required in Chinese law, and does not
reflectin any way the safety, quality, or warranty associated with these TRDI products.

Some homogenous substance within the EIP contains toxic or hazardous substances or

‘10 " elements above therequirements listed inSJ/T 11363-2006. These substances areidentified in

Table17.

WEEE

E The The markshownto theleftis incompliance with the Waste Electrical and Electronic Equipment
Directive 2002/96/EC (WEEE).
This symbolindicates the requirement NOT to dispose the equipment as unsorted municipal waste,

butusethereturnand collection systems accordingto local law or returnthe unitto one of the TRDI
facilities below.

Teledyne RD Instruments USA Teledyne RD Instruments Europe Teledyne RD Technologies
14020 Stowe Drive 2A Les Nertieres 1206 Holiday Inn Business Building
Poway, California 92064 5 Avenue Hector Pintus 899 Dongfang Road, Pu Dong
06610 La Gaude, France Shanghai 20122 China
AW TELEDYNE MARINE EAR-Controlled Technology Subject to Restrictions Contained on the Cover
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Material Disclosure Table

In accordance with SJ/T 11364-2006, the following table disclosing toxic or hazardous substances con-
tainedin the productis provided.

Table 17. Toxic or HazardousSubstancesand Elements Contained in Product
FIE (B0 A SR e
Component Name Toxic or Hazardous Substances and Elements
& & A % IR B %5 KR
Mercury Cadmium Hexav alent Poly brominated  Poly brominated
(Hg) ) Chromium Bipheny Is Dipheny | Ethers
(cr®) (PBB) (PBDE)
bR AT R X 0 e} 0 (e} O
Transducer Assy.
GIRES AL
Housing Assy. 0 0 o o o 0
JEE A
End-Cap Assy. X © © o o o
P2 HLER BE AR X 0 o o o o
Receiver PCB
5 R ZRERRE AR X o o o o o
DSP PCB
AR e i X o o o o o
CPU PCB
Ih K BB IR X o o o o o
High Power Amp.
i ) B AERC X 0 o o o o
High Power Assy .
EB Y 42 M EB AR X o o o o o
Battery Intf. PCB
A2 i BB R IR X 0 o o o o
AC Voltage Adapter
Bt X (e} (¢] (0] (¢] (¢]
Battery Pack
S B e8 ih 2 25 X o o o o o

External Battery Assy.*
K FERBH X o) o o o) 0

Underwater Cable

TN B Fialk e R

Shipping Case w/Foam

O: 7R WA wiH BRI T A BB R hEY & BHE SJIT 11363-2006 ARt Il E FIBREZHR LI,

O: Indicates that the toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit required in SJT
11363-2006.

X: KRR wEl A E W E DR AR — Y BY B RS B H SU/T 11363-2006 FREME R IR EEEK,

X: Indicates that the toxic or hazardous substance contained in at least one of the homogeneous materials usedfor this part is above the limit re-
quirement in SJ/T 11363-2006.
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