WorkHorse
Rio Grande ADCP
User’s Guide

AN\ TELEDYNE
" RD INSTRUMENTS

P/N 957-6167-00 (November 2007) A Teladyne Technologies Company






Table of Contents

RiO Grande USEer's GUIE........cciiiicciiiiiiriiiiiscssnirs s s s sssssssr s s s s s ssms s e s s s sa s s smmn s e e e es s e s s s smnnassas s snnnnnnnnseas 1

L e Yo 11T o) o 1

TECNNICAI SUPPOIT ...ttt ettt e e ekt e et e oo b e e e e b et e s aabe e e e s et e e e b re e e nanneeeesnneeeeasnneenanns 1

L@ Y=Y 1= PRSP 2

HAIAWAIE OVEIVIEW ...ttt ettt ettt e e e e e ettt ee e e e e s aebeeeeaaeee s nsbseeeeaeeesannsaseeeeaaannsbeeeeaeeseaanssnseeaaaeeann 2

Optional FIash MEMOIY CaArd...........cooiiiiiiiiiiiii et e e e ee ettt e e e e e e et eeeeeseaaaraeeeeeeeeasasssaseessansssseeeaaeeeeannnees 3

POWET OVEIVIEW........ceeiitiee ettt ettt ettt e e ettt e e ettt e e e ettt e e ettt e e eaa et e e e ambe e e e amneeeesaneeeensbeeeaanseeeeanneeeesanbeeenann 4

Serial ComMUNICAtION OVEIVIEW........ccoiiuiiieiiiiee e ieee et e et et e e et e e et e e e aneeeeeaseeeeaaneeeeeamneeeenneeeeannseeeeanneeeean 5

=Y o] o) 04 1=Y oL@ Y= T S 6

SOFIWEAIE OVEIVIEW ...ttt oo oottt e e e e e e e e taeeeeea e e e e e eaeeeeeaae e e e nnteeeeaaaeaaseeeaaaeaeaanssseeeeaaeeaaannnsnneenn 6

[T (UL [=To IS Yo i 1= 1 SRR SSS 6

(O] o] 1Te] 0 F= ST o) 11T T PSPPSR UUPRR TP 7

INSEAllING the SOMWATE ......eoieie e ettt et e e e bt e e s e e e e sbaeeeas 8

S To €7 =10 Lo (=0 2 =Y o T T 1 ') o SR 9

AT U =TI LTS oT=T ot i o] o N PP OP PR 10

Seal the Rio Grande for DEPIOYMENT...........ueiiiiiiiieie et s e e e e e e et e e e e e s et e ee e e e e e s eenaneaeeaeas 11

REPIACE the DESICCANT ... it e e ettt e e e e e et e e e e e e e e e eaaebeeeeessasssaeeaeeessenssnnneeens 12

Check all Mounting Hardware is INStalled...............oooiiiiiiiii e e e e e 14

=T 4T o T I =] 15

Setup the RiO Grande ADCP ...ttt e e e e et e e e e e e e e ettt eeeeeeeeeeaatbeeeeeesaabbraeeeaeessanssraeeeeas 15

Connecting t0 the RIO GIrande ...........ooiiiiiiiie e e e et e e e e e ann e e e e 17

Changing the Baud Rate in the RIO Grande ............oooouiiiiiiiiii e 19

TeStNG the RIO Grande ........ooo ittt e bttt e s e b et e et e e e nnte e e s anbeeeeas 20

(O7o]aqT o X ESR A [Te ] 14 1101 SO TSP PT PP PUPRR 21

Preparing for Calibration .............cooiiiiiiii e e e e e et aaa s 21

Compass Calibration VerifiCation ...............eeiiiiiiiiiiiie e e e e e e eanenes 22

Compass Calibration ProCEAUIE .............uuiiiiie et e e e e e e e s eaara e e e e e e eaeees 22

Optional Pressure SeNSOor Preparation ................ooo i e e e et e e e e e et ae e e e e e e e enarraeeaens 24

Collecting Real-Time Data.........cocceriiiimiriiniiriisrs s s s s s san s s s nns 26

Where to Find More INformation............cccooieiiiincscerrrc e ses s sse s s e e e smm e e e e s smmn s 27
List of Figures

Figure 1. RIO Grande OVEIVIEW ........coiiiiiii et e e e e e e e e e e e e e e e aaaaaees 2

Figure 2. MEMOTY Card OVEIVIEW.......uuuuiiii e e et e e e e ettt e e e e e e e e e e e e e e e e eesassaaaeeaaaeanes 3

Figure 3. I/O Cable WiIring Diagram ........coooiiiiiiiiiiiiiiiiiiieeeeeeeee ettt eeeeeeeneees 5

Figure 4. Visual Inspection CheCKIiSt............oooiiiiiiiiii 9

Figure 5. Ri0 Grande CONNECHIONS ......uuuiiiiiiiiie s 15






Rio Grande User's Guide

RD INSTRUMENTS

A Teledyne Technologies Company

"“ TELEDYNE

Rio Grande User's Guide

Introduction

Thank you for purchasing the Teledyne RD Instruments (TRDI) Rio Grande Rio Grande
Acoustic Doppler Current Profiler (ADCP). This User’s Guide will lead you through the steps
required for a successful deployment. Please read the entire guide, and then follow the instruc-
tions in the order they are presented. Additional information can be found in the Rio Grande Tech-
nical Manual that is supplied on CD-ROM.

NOTE. To purchase a printed copy of the Rio Grande documentation (includes the Rio Grande
{% Technical Manual and software guides), contact our Customer Service department at
rdifs@teledyne.com or call +1 (858) 842-2600 and order the Rio Grande Manual kit.

Technical Support

If you have technical issues or questions involving a specific application or deployment with
your instrument, 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

Customer Service Administration — rdicsadmin@teledyne.com
Web: http://www.rdinstruments.com
24/7 Technical Support +1 (858) 842-2700

P/N 957-6167-00 (November 2007) page 1
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Rio Grande User's Guide

Overview

The first step is to become familiar with the Rio Grande ADCP. Read the short descriptions of
the hardware and software that comes with the Rio Grande.

This Section Covers:
e Hardware Overview
e Power Overview
e Serial Communication Overview
e Deployment Overview
e Software Overview

e Installing the Software

Hardware Overview

The Rio Grande is designed to measure real-time current profiles from temporary or permanent
mounting in a vessel. The Rio Grande ADCP system consists of an ADCP with Bottom Track
mode, High Resolution Water Profiling modes, cables, and software. The input power re-
quirements for the Rio Grande are +12 VDC. The Rio Grande system requires the addition of
a Windows® compatible computer to collect data.

PRESSURE SENSOR
(OPTIONAL)

URETHANE FACE
THERMISTOR

BEAM 3 MARK

TRANSDUCER
HEAD

HOUSING

I/0 CABLE
CONNECTOR

Figure 1. Rio Grande Overview
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Rio Grande User's Guide

The transducer assembly contains the transducer ceramics and electronics. Standard acoustic
frequencies are 600 and 1200 kHz. See the outline drawings in the Rio Grande Technical
Manual for dimensions and weights.

/0 Cable Connector — Input/Output (I/O) cable connects the Rio Grande to the computer.
Beam-3 Mark — The Beam-3 mark shows the location of Beam-3 (Forward).

Urethane Face — The urethane face covers the transducer ceramics. Never set the transducer on
a hard surface. The urethane face may be damaged.

Housing — The Rio Grande housing allows deployment depths to 200 meters.
Thermistor — The Thermistor measures the water temperature.

Pressure Sensor — The optional pressure sensor measures water pressure (depth).

Transducer Head — The Rio Grande electronics and transducer ceramics are mounted to the
transducer head. The numbers embossed on the edge of the transducer indicates the beam
number. When assembling the unit, match the transducer beam number with the Beam 3 mark
on the end-cap.

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

Optional Flash Memory Card

Memory cards are not included with the Rio Grande ADCP. Two PCMCIA memory card slots
(see Figure 2) are available, with the total memory capacity not to exceed 2GB. The PC Card
recorder is located on the Digital Signal Processor (DSP) board inside the Rio Grande’s elec-
tronics. To recover data, the card can be removed and used in a personal computer (PC), or left
in the Rio Grande, and accessed by using WinSC (see the WinSC and PlanADCP User’s
Guide).

NOTE. WinSC is not provided with Rio Grande systems, but is available for free download at
www.rdinstruments.com.

Figure 2. Memory Card Overview

P/N 957-6167-00 (November 2007) page 3
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Power Overview

The Rio Grande ADCP requires a DC supply between 10.5 volts and 18 volts. Either an exter-
nal DC power supply or battery can provide this power. If you are using a battery, use the
largest rated amp-hour battery as possible. A car battery should last one to two days powering
a 600-kHz ADCP.

10.5 VDC with at least 400 milli amps; however, batteries with voltages below 11 VDC are at or

:§ NOTE. Check that the battery voltage is above 10.5 Volts DC. Rio Grande ADCPs will work at
near their end of life, and are approaching uselessness.

page 4 Teledyne RD Instruments
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Serial Communication Overview

The standard communications settings for the Rio Grande is RS-232, 9600-baud, no parity, 8
data bits and 1 stop bit. Self-contained applications receive no benefit from setting a faster
baud rate.

You can set the Rio Grande for baud rates other than 9600 baud using the CB command (see
the Rio Grande Technical Manual). If you make the new baud rates permanent with the CK
command, WinSC and BBTalk will search for the correct settings if you use the Auto Detect
function, which searches for the Rio Grande’s current serial port and baud rate (see
“Connecting to the Rio Grande,” page 17). If you tell the programs these settings, you will
save time required for searching. Both WinSC and BBTalk will use the last communication set-
ting for future use.

Change Communication Setting. Changing a switch setting on the PIO board will change the
communication setting between RS-232 and RS-422. The switch is in plain view on the top
circuit board, near the cable connectors. Its settings are plainly marked on the board. If the
serial protocol is set for RS-422 and your computer expects RS-232, you will need an RS-232
to RS-422 adapter between the ADCP cable and your computer. This user’s guide assumes that
you use RS-232.

===

74 Lg®
P1 P2
[ BLK M rg=——n 2 |
RS-232IN/CH A RS485A/RS-422 OUT A | 1 3
RS-2320UT/CH A RS485B/RS-422 OUT B | 2 [WHT 2
CH B RS485B/RS-422 INA | 5 |BLU 9
CH B RS485B/RS-422 INB | 6 |BRN 8
COMMUNICATION RETURN | 3 |GRN 5
SPARE | 7 |RED| | | 5 4
D1 —
POWER (+) | 4 [ORG @ HI——RED b3 (Rep)
POWER () | 8 [YELIJ——BLKS . BLKG py gLACK)
Y-MOLD SPLICE
MOLD

Figure 3. /10 Cable Wiring Diagram
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Deployment Overview

The Rio Grande ADCP provides customers with reliable and repeatable river discharge meas-
urements, and displays the results through its exceptional, user-friendly WinRiver II software.

The Rio Grande ADCP can also be used in other moving vessel real time applications that take
advantage of the Rio Grande’s bottom tracking abilities. WinRiver II is the most often used
software package for Rio Grande ADCP setup, real-time data collection, and data review.
TRDI also offers the VmDas program for ADCP setup, real-time data collection, and data re-
view.

Table 1: WorkHorse Rio Grande Application Guide

Estuaries/River Costal and Continental Shelf
Rio Grande using WinRiver Il Rio Grande using VmDas
¢ River, stream and channel discharge o Plume tracking
e Suspended sediment load estimation e Environmental surveys
e Plume tracking e Planning new ports
¢ Bridge scouring e Current mapping
e Simultaneous bathymetry discharge, flow structure o Costal engineering
o Cable and pipe laying
e Circulation/model studies

Software Overview

You will need several software programs to test and collect data with the ADCP.

Included Software

- BBTalk - Teledyne RD Instruments - [COM1:] (=13 BBTalk

Ele Edit View Ti fer Tools Window Hel - a8 x . .
P; —— ? — — = BBTalk is a terminal emulator that al-
J _H_G| ﬂ J lows your computer to communicate

with the Rio Grande via RS-422 or

[BREAE Wakeup A]

orkHorse Rio Grande Broadband ADCP Version 10.16 RS'232
|Teledyne RD Instruments (c) 1996-2007
e This guide does not go into detail about

>

the operation of BBTalk. For more in-
formation see the RDI Tools User’s
Guide.

Ready COM1: |9600,M,8, 1 F2: Script OFF |F3: Log OFF  F4: ASCIL

page 6 Teledyne RD Instruments
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Optional Software
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WinRiver Il Main Screen

WinRiver Il is the software used to set
configurations, collect data, and play-
back previous transects.

For detailed information on how to use
WinRiver Il, see the WinRiver Il User’s
Guide.

VmDas Main Screen

VmDas is designed for real-time data
collection and processing of data gath-
ered by an ADCP. The displays are
designed to make evaluation of the cur-
rents at a glance.

For detailed information on how to use
VmDas, see the VmDas User’s Guide.

P/N 957-6167-00 (November 2007)
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Installing the Software

You will be installing several software packages. These will be required for testing and de-

ployments.

The Rio Grande software requires the following:

Windows XP® or Windows 2000®

Pentium III 600 MHz class PC (higher recommended)
64 megabytes of RAM (128 MB RAM recommended)
50 MB Free Disk Space plus space for data files (A large, fast hard disk is

recommended)

One Serial Port (two or more High Speed UART Serial Port recommended)

Minimum display resolution of 1024 x 768, 256 color (higher recommended)
CD-ROM Drive

Mouse or other pointing device

Software Installation

a. Insert the compact disc into your CD-

ROM drive and then follow the
browser instructions on your screen.
If the browser does not appear, com-
plete Steps "b" through "d."

. On the Windows task bar, click the

Start button, and then click Run.

. Type <drive>:launch. For example, if

your CD-ROM drive is drive D, type
d:launch.

. Follow the browser instructions on

your screen

page 8
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Rio Grande Preparation

Proper ADCP preparation is critical for a successful deployment. In this section we will pre-
pare the Rio Grande ADCP for deployment.

Deployment Checklist

0 Visually inspect the Rio Grande
o Check the I/O Cable and connector pins for damage
o Check the housing condition for damage
o Check the transducer faces are clean and free from defects
0 Seal the Rio Grande for deployment
o Use fresh desiccant (2 bags) inside Rio Grande
o Install new o-rings; use silicone lubricant
o Check all mounting hardware is installed
o Bench Tests
o Test the Rio Grande using BBTalk
o Verify the compass alignment using BBTalk; if necessary, re-calibrate
a Final Preparation for Deployment
o Are biofouling precautions needed?
o Clean the optional pressure sensor port copper screw
o Zero the pressure sensor (optional) at deployment site with AZ-command

VISUALLY INSPECT THE ADCP

URETHANE TRANSDUCER FACES
REMOVE BARNACLES AND
CHECK FOR CRACKS

TRANSDUCER HEAD
CHECK O-RINGS
AND MOUNTING
HARDWARE ARE
INSTALLED

HOUSING
CHECK FOR
CRACKS

ELECTRONICS
CHECK ALL HARDWARE
IS TIGHT

END-CAP

CHECK O-RINGS AND
MOUNTING HARDWARE
ARE INSTALLED

1/0 CABLE CONNECTOR
CONNECT I/0 CABLE

Figure 4. Visual Inspection Checklist

P/N 957-6167-00 (November 2007) page 9
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Visual Inspection

Before connecting the Rio Grande ADCP, make a quick visual inspection of the components to

make sure nothing is damaged.

Check the I/O Cable and connector
pins for damage
Roll the 1/O cable rubber retaining strap

up so that it does not hinder plug re-
moval.

Remove the dummy plug or cable by
pulling with a straight-out motion. Do not
wiggle the connector up; this can dam-
age the connector pins. A slight side-to-
side wiggle as you are pulling on the
cable is OK.

Inspect the pins for damage. Make sure
that they are straight and that there is no
corrosion on the metal surfaces.

Check the Rio Grande for damage

Inspect the Rio Grande ADCP for dam-
age. There should be no cracks or peel-
ing surfaces.

page 10
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Check the transducer faces are clean
and free from defects

Inspect the Rio Grande ADCP for dam-
age. There should be no cracks or peel-
ing surfaces.

Seal the Rio Grande for Deployment

Before you put the Rio Grande ADCP into the water, you must prepare it for deployment.
e Replace the desiccant inside the Rio Grande
e Install new o-rings; use silicone lubricant

e Check all mounting hardware is installed

NOTE. Only the end-cap removal instructions are included in this Quick Start Guide. If you
0 need access to the Rio Grande electronics, the transducer head must be removed. Please
refer to the Rio Grande Technical Manual for instructions.

P/N 957-6167-00 (November 2007) page 11
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Replace the Desiccant

To replace the desiccant, do the following steps. Read the Rio Grande Technical Manual for
details.

Place the Rio Grande ADCP face down
on a soft pad.

Make note of the location of Beam 3.
The Beam 3 mark on the end cap
should be aligned with the label on the
housing and the Beam 3 mark on the
transducer.

Loosen and remove the four M6 bolts
holding the end-cap to the housing.

Gently slide the end-cap out of the
housing. The cables are long enough to
allow the assembly to be placed next to
the housing.

Clean the O-ring groove. Be sure the
groove is free of foreign matter,
scratches, indentations, or pitting. Use
lint free wipes or a wood scrapper to
clean the groove.

@ Never use Q-tips to clean the O-ring
groove; loose fibers or lint can provide a
leakage path.

Place a small amount of silicone lube on
the O-ring and spread it over the entire
O-ring surface. The O-ring should ap-
pear “shiny”. Wipe off any excess lube.

Place the O-ring in the O-ring groove on
the housing.

page 12 Teledyne RD Instruments
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Place a new desiccant pack and mois-
ture indicator into the housing. Desic-
cant bags are used to dehumidify the
housing interior.

Remove the new desiccant bags from
the airtight aluminum bag.

Remove the old desiccant bags and in-
stall two new ones. Place the desiccant
bags on top of the PC boards.

Slide the end-cap onto the housing mak-
ing sure that the beam 3 mark is aligned
with the label on the housing and the
beam 3 mark on the transducer head.

Make sure no wires become pinched or
that the O-ring falls out of the groove.

@ Make sure to protect the transducer
faces and prevent the Rio Grande from
tipping over.

Install all four sets of hardware until
“finger-tight.”

Tighten the bolts in small increments in
a “cross” pattern until the split washer
flattens out, and then tighten each bolt
Ya turn more to compress the face seal
O-ring evenly.

@Tighten the bolts to the recom-
mended torque value of 5.6 Newton-
meters (50 pound-inches).

P/N 957-6167-00 (November 2007)
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Check all Mounting Hardware is Installed

If the housing is not properly sealed prior to deployment, the Rio Grande will be destroyed.

Transducer Head to Housing Seal

Visually inspect the mating surfaces of
the housing to transducer head to en-
sure that there are no obstructions. The
faces should be parallel to one another
and there should be no gaps. Check to
ensure that the titanium fasteners hold-
ing the housing together are tight.

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

End-Cap to Housing Seal

Visually inspect the mating surfaces of
the end-cap to housing to ensure that
there are no obstructions. The faces
should be parallel to one another and
there should be no gaps. Check to en-
sure that the titanium fasteners holding
the housing together are tight.

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

CAUTION. Do not replace the titanium hardware with any other hardware. Corrosion will

result.
A If the Rio Grande was opened, read the Rio Grande Technical Manual — Maintenance section

for details on Rio Grande re-assembly.

page 14
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Bench Test

The bench-testing process ensures that the Rio Grande ADCP is working properly before you
put it in the water. The bench-test procedure will involve powered tests that will verify that the
ADCP’s electronics and transducers are functioning.

This Section Covers:
e Setup the Rio Grande
e Test the Rio Grande

e Compass alignment

Setup the Rio Grande ADCP

You will now connect the Rio Grande ADCP to a power supply and a computer with the TRDI
software installed.

BBTalk

f@j COMPUTER
& E

qn—g—nﬁ(l p—

ADCP /O CABLE X <

12 VDC BATTERY

Figure 5. Rio Grande Connections
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Connect the I/O Cable to Rio Grande

If you have not done so, connect the I/O
cable to the Rio Grande. Do so by
pushing straight in against the connec-
tor. Roll the retaining strap over the
connector.

@ Place a light amount of silicone lubri-
cant on the connector pins (rubber por-
tion only). This will make it easier to
connect or remove the I/O cable and
dummy plug.

Connect the I/O Cable to Computer

Attach the I/O cable to your computer's
communication port. The standard
communications settings are RS-232,
9600-baud, no parity, 8 data bits and 1
stop bit.

Connect the Power Supply

Connect the battery or DC power supply
to the power connectors.

page 16
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Connecting to the Rio Grande
Use these next steps to “talk” to the Rio Grande.

Connect To E'
ADCP Type
Device: WorlkHorse b
VorkHorse
Broad Band
Connect Using MNamow Band |
ChannelMaster
COM Port : oM ~
< Back Nex = Cancel

Port Settings
Connection Preferences

Baud Rate: TR

Parity : Mone -

Stop Bits : 1 -

Fow Control : MNone -

< Back Mest = Cancel Help

Options [g|

I Send Hreak On New Connection

™ Use Software Break ("===") With Radio Modems

™ Connect To Last Open Port On Startup

™ Overwrite Log Files When Opening

™ Emor Checking For Script Files

I¥ Send CK On Baud Rate Change {CB Command)

Finish | Cancel

Start BBTalk

Start the BBTalk program (for help on
using BBTalk, see the RDI Tools User's
Guide).

On the Connect To screen, select Rio
Grande.

Select the COM port the Rio Grande
cable is connected to.

Click Next.

Enter the Baud Rate, Parity, Stop Bits,
and Flow Control. If you are unsure of
the settings, leave them at the default
settings.

Click Next.

Click Finish.

P/N 957-6167-00 (November 2007)
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- BBTalk - Teledyne RD Instruments - [COM1:] (=13} Wakeup

ﬁ?Ei\e Edit View Transfer Tools Window Help - T X . X

D o|je| 8| #| 2 On the File menu, click Break (you can
also press the End key to send a break

S A e e e or press the B button on the Toolbar).

Teledyne RD Instruments (c) 19%96-2007
211 Rights Reserved.

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

Ready COM1: 115200, N,8,1  [F2: Script OFF F3:Log OFF |F4: ASCH

IEIES) | If the wakeup message is not readable,
do the following.

E]ﬂ

NOOOOOOOONOOOOOOOOOOOO OO0 OO0 OO0 OO0 OOOOOO0ONO000O000000000000000000000000 On the File menu, C||ck Properties

000000000000000000: 000000000000000000

SETEEEEEEEEEEEREEE B} ooooooooooooooom Click the Auto Detect ADCP button.

e “mmemr| | Click OK when the Rio Grande is de-

I00000000000000000 e Ty [OOOOON0NO000000000

oo || tected. Try to wakeup the Rio Grande
R Baud Rate 9600 v] f000000000000000000 again.

I00000000000000000 INENENENNEEEEENENEN|

I00000000000000000 Parity. None v] I000000000000000000

[BRERK Wakeup 2] Stop Bits : i '1

orkHorse Ria Gram

(ITeledyne RD Instrun Flow Control More vi
611 Rights Reserve
>
Auto Detect ADCP
EBTalk X
oK | Caed | e | Hep |
1 ADCP detected,
e

Ready [com1: [9s00, N, 8, 1 [F2: Script OFF [F3: Log OFF [Pz ASCII

What if the Rio Grande Does Not Respond

If your Rio Grande does not respond, check the serial port, cables, and DC power. If neces-
sary, refer to the Troubleshooting section in the Rio Grande Technical Manual.

page 18 Teledyne RD Instruments
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Changing the Baud Rate in the Rio Grande

The Rio Grande can be set to communicate at baud rates from 300 to 115200. The factory de-
fault baud rate is always 9600 baud. The baud rate is controlled via the CB-command. The
following procedure explains how to set the baud rate and save it in the Rio Grande ADCP.
This procedure assumes that you will be using the program BBTalk that is supplied by Teledyne

RD Instruments.

[BREAK Wakeup A]

WorkHorse Rio Grande Broadband ADCP Version 10.16

Teledyne RD Instruments (c) 1996-2007
All Rights Reserved.

>

>crl

[Parameters set to FACTORY defaults]

BAUD RATE CB-command
300 CBO11
1200 CB111
2400 CB211
4800 CB311
9600 CB411 (Default)
19200 CB511
38400 CB611
57600 CB711
115200 CB811
>cb?
CB = 411 —-—===———————————— Serial Port Control
[4=9600]; Par; Stop)
>cb811
>CK

[Parameters saved as USER defaults]
>cb?

CB = 811 —-———=———————————— Serial Port Control

[8=115200]; Par; Stop)
>

(Baud

(Baud

Connect the Rio Grande to the com-
puter and apply power.

Start the BBTalk program and establish
communications with the Rio Grande.
Wakeup the Rio Grande by sending a
break signal with the End key.

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

Send the CB-command that selects the
baud rate you wish. The table on the
left shows the CB-command settings for
different baud rates with no parity and 1
stop bit.

For example, to change the baud rate to
115200, at the ">" prompt in the com-
munication window, type cb811 then
press the Enter key.

@The CB? command will identify the
communication setting.

BBTalk will send the command CK to
save the new baud rate setting.

Exit BBTalk.

The ADCP is now set for the new baud
rate. The baud rate will stay at this set-
ting until you change it back with the
CB-command.

@ Exit BBTalk so the communication
port is available for use with other pro-
grams.

P/N 957-6167-00 (November 2007)
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Testing the Rio Grande

Before deploying the Rio Grande, it is a good idea to make sure that it is working properly.
This simple test checks that the Rio Grande is able to communicate with the computer and runs

the diagnostic tests.

Select & Script File

‘ ﬂ Browse...

I Enor Checking On Script Files

0K Cancel
Open @

Look in: | 5 RDITools = =k B

‘..j Decoders

i@ test_deployment.rds
| €89 TestBB rds
D TestOS.rds

€ TestiH.rds

File name ‘ Open
Flles of type:  [RD/ Script {~rds) - Cancel \
Text [ 0at)
Script {* scr]
RDI Seript (*rds)
All Files (.

~'~ BBTalk - Teledyne RD Instruments - [COM1:->C:\Documents and Settings\pwalters. TAD\... EWE\E\
ﬁ? Eile Edit View Transfer Tools Window Help o

o »lief 5] =] 1|

[ WH ADCP Test

[ The following tests are basic tests which will confirm that your system ]
[ is ready for use. Some tests will need to be run with the system in
[ water. ¥ou 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 ADCE.

[ The results of all tests will be printed to the screen and saved to the ]
[ log file WH_TESTS.TXT. B file called WH_TESTS.TXT with the results of ]
[ this test will be created in the same directory as the BBTALK program ]

[ is running from. ]

The following tests will be performed:
ER Basic Internal System Tests
BC2 Sensor Verification Test
EC1 Beam Continuity Test

[ Program is delaying 20 seconds before continuing.

[ Press <Enter’» to continue.

Ready COM1:-> /9600, M, 8, 1 F2: F3: F4: ASCIT

Testing the Rio Grande

Using BBTalk, click File, Send a Break
to send the wakeup command (BREAK)
to the Rio Grande.

On the File menu, click Send Script
File. Click the Browse button “...”.

On the Files of Type box select RDI
Script (*.rds).

Select the TestWH.rds script file and
click Open.

Follow the prompts on the screen.

To review the test results, open the
WH_Test.txt results log file (*.txt) with
any text editor (i.e. NotePad).
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Compass Alignment

The main reason for compass calibration is battery replacement. Each new battery carries a
different magnetic signature. The compass calibration algorithm corrects for the distortions
caused by the battery to give you an accurate measurement. You should be aware of the fol-
lowing items:

e We recommend against calibrating the Rio Grande while on a ship. The ship’s
motion and magnetic fields from the hull and engine will likely prevent success-
ful calibration.

e If you think your mounting fixture or frame has some magnetic field or mag-
netic permeability, calibrate the Rio Grande inside the fixture. Depending on
the strength and complexity of the fixture’s field, the calibration procedure may
be able to correct it.

@ NOTE. Refer to the WinRiver or VmDas User’s Guide for instructions on compass calibration
procedures. Both programs have specific requirements for calibration.

Preparing for Calibration

Connect the Rio Grande as shown.

Place the Rio Grande on a piece of
—— strong cardboard on top of a smooth
= wooden (non-magnetic) table. If a
\ wooden table is not available, place the
A (= ____% ] Rio Grande on the floor as far away

/0 CABLE X :c{ \é\Q ﬁ?% from metal objects as possible. Use the
— I J

COMPUTER

cardboard to rotate the Rio Grande dur-
ing calibration—this way you will not
scratch the Rio Grande. Place the Rio
Grande in the same orientation as it will
be deployed.

12 VDC BATTERY

@ NOTE. If you will deploy your Rio Grande looking up, calibrate it looking up. If you will deploy it
looking down, calibrate it looking down.

CAUTION. If you calibrate the compass in one direction (up or down) and deploy the Rio

A Grande in the opposite direction (i.e. calibrate it in a downward position and deploy it in an
upward position) the compass calibration will be invalid. Compass errors in excess of 5
degrees may occur.
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Compass Calibration Verification

Compass calibration verification is an automated built-in test that measures how well the com-
pass is calibrated. The procedure measures compass parameters at every 5° of rotation for a
full 360° rotation. When it has collected data for all required directions, the Rio Grande com-
putes and displays the results.

[BREAK Wakeup A]

WorkHorse Rio Grande Broadband ADCP Version 10.16
Teledyne RD Instruments (c) 1996-2007
All Rights Reserved.

RDI Compass Error Estimating Algorithm

Press any key to start taking data after the instrument is setup.
Rotate the unit in a plane until all data samples are acquired...

rotate less than 5°/sec. Press Q to quit.
NE E SE S SW w NW N

~ ~

>z

HEADING ERROR ESTIMATE FOR THE CURRENT COMPASS CALIBRATION:

Using BBTalk, send a Break to wake up
the Rio Grande (press the END key).

At the > prompt, type AX and press the
Return key.

Rotate the Rio Grande slowly 360 de-

OVERALL ERROR:
Peak Double + Single Cycle Error (should be < 5(): ( 1.55¢(
DETAILED ERROR SUMMARY:
Single Cycle Error: (
Double Cycle Error: (
Largest Double plus Single Cycle Error: (
RMS of 3rd Order and Higher + Random Error: (

grees (approximately 5 degrees per
second). Pay particular attention to the

. Overall Error.

1.61

0 If the overall error is less than 2°, the
compass does not require alignment.
You can align the compass to reduce

the overall error even more (if desired).

Compass Calibration Procedure

The built-in automated compass calibration procedure is similar to the alignment verification,
but requires three rotations instead of one. The Rio Grande uses the first two rotations to com-
pute a new calibration matrix and the third to verify the calibration. It will not accept the new
matrix unless the calibration was carried out properly, and it asks you to verify that you want to
use the new calibration if it is not as good as the previous calibration. While you are turning
the Rio Grande for the two calibration rotations, the Rio Grande checks the quality of the pre-
vious calibration and displays the results. It compares these results with the results of the third
calibration rotation.

There are three compass calibrations to choose from; one only corrects for hard iron while the
other corrects for both hard and soft iron characteristics for materials rotating with the ADCP.
The third method provides the easiest way to calibrate the compass for one-cycle errors.
Hard iron effects are related to residual magnetic fields and cause single cycle errors while soft
iron effects are related to magnetic permeability that distorts the earth’s magnetic field and
causes double cycle errors. In general, the hard iron calibration is recommended because the
effect of hard iron dominates soft iron. If a large double cycle error exists, then use the com-
bined hard and soft iron calibration.
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[BREAK Wakeup A]

WorkHorse Rio Grande Broadband ADCP Version 10.16
Teledyne RD Instruments (c) 1996-2007

All Rights Reserved.

>

>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.

>

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.

Field Calibration Procedure
Calibration for Constant Tilt Applications (e.g., Rivers)

Select one:

Start calibration procedure.

Zero calibration coefficients (only constant tilt coefs).
Display correction coefficients.

Instructions.

Quit.

00Ty

RDI Compass Error Estimating Algorithm

Press any key to start taking data after the instrument is setup.

Rotate the unit in a plane until all data samples are acquired...
rotate less than 5g/sec. Press Q to quit.

N NE E SE S SW W NW N

ek Kk ko kK kK ko ko kK ok ko ok ok ok Kk ko ko ok ok ko Kk ko ko kK Kk K

Calculating compass performance ...

>>> Total error: 1.7 <<<

Press D for details or any other key to continue...

HEADING ERROR ESTIMATE FOR THE CURRENT COMPASS CALIBRATION:
OVERALL ERROR:
Peak Double + Single Cycle Error (should be < 5g): 1 1.732
DETAILED ERROR SUMMARY:

Single Cycle Error: A 1.702
Double Cycle Error: i 0.420
Largest Double plus Single Cycle Error: A 2.12@
RMS of 3rd Order and Higher + Random Error: i 0.77e
Orientation: Down

Average Pitch: -0.18g Pitch Standard Dev: 0.372
Average Roll: 0.35z Roll sStandard Dev: 0.45g

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.

>

Using BBTalk, send a Break to wake up
the Rio Grande (press the END key).

At the > prompt, type AR and press the
Return key. Type Y to return the Flux-
gate Calibration Matrices with the fac-
tory original values.

At the > prompt, type AF and press the
Return key.

Choose option “c” - Calibration for a
single tilt orientation (single + double
cycle).

Choose option “a@” to start the calibration
procedure

When prompted, press any key to start
taking data.

Rotate the Rio Grande ADCP (or entire
vehicle) slowly (<5 degrees per second)
and smoothly a full 360 degrees until all
samples have been recorded as indi-
cated by the display.

Press D for details.

If the calibration procedure is success-
ful, it records the new calibration matrix
to nonvolatile memory. The Rio Grande
will not change its matrix unless the
calibration is properly carried out.

P/N 957-6167-00 (November 2007)
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Optional Pressure Sensor Preparation

In order to read the water pressure (depth), water must be able to flow through the copper
screw on the pressure sensor. Antifoulant paint will block the sensor’s port (a small hole that is
drilled through the copper screw). You should tape off the screw during anti-fouling paint ap-
plication.

This means that the sensor port is not fully protected from bio fouling. The sensor port is sur-
rounded by the antifouling paint, but bio fouling may build up on the screw, and eventually
clog the sensor port. However, most organisms do not seem to find the small amount of un-
painted surface attractive. If it is logistically possible to periodically inspect/clean the pressure
sensor screw, it is highly recommended. This tradeoff situation must be analyzed for individ-
ual deployments. Unfortunately, the location of the deployment site usually dictates action in
this regard.

@ NOTE. The pressure sensor is optional. It may not be included on your system.

CAUTION. The pressure sensor is filled with silicone oil. Never poke a needle or other object
through the copper screw while the screw is installed over the pressure sensor. You will
perforate the sensor, causing it to fail.

A Do not remove the cover disc or attempt to clean the surface of the pressure sensor. The
diaphragm is very thin and easy to damage.

Do not remove the pressure sensor. It is not field replaceable.

Use the following procedure to clean the
screw.

Place the Rio Grande on its’ end-cap.
Use a soft pad to protect the Rio
Grande.

Pressure Sensor . .
Use a straight-slot screwdriver to re-

Beam 3 Mark ' , move the copper screw.

Gently clean out the hole in the copper
screw with a needle.

Thermistor

Install the copper screw. Tighten the
screw “finger tight” (0.226 N-m, 2 Ibf-in).

ﬁ CAUTION. Do not over tighten the screw or you may strip the threads on the plastic cover disc.
If this happens, return the Rio Grande to TRDI for repair.
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[BREAK Wakeup A]

WorkHorse Rio Grande Broadband ADCP Version 10.16 Zero the Pressure Sensor

Teledyne RD Instruments (c) 1996-2007 Use the AZ-command to zero out the

All Rights Reserved. .

vaz pressure sensor at the deployment site,

Pressure Offset Updated in NVRAM. before putting the Rio Grande into the
water.

Connect and apply power to the system.

Start BBTalk and wakeup the Rio
Grande (press the END key).

Type AZ and press the Return key.
Exit BBTalk.

@ NOTE. If the ADCP does not have a pressure sensor you will get this error message:

ERR: Error reading NVRAM data. Please try again.
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Collecting Real-Time Data

WinRiver is the most often used software package for Rio Grande ADCP setup, real-time data
collection, and data review. TRDI also offers the V'mDas program for ADCP setup, real-time
data collection, and data review.

——Ship Track ——fvrage

3857 )

Depth il

Distance North (Ref: BT) fm]

MeasursdQ 1150510
109920

43909

8845

sor )
535! 0513 [mis]
Wl
312 m
wa m
s m
s161 )
15360 [s]

GPS Postion
36° 34,6693 N
89" 16.3535 W

[Eserble Number = 25, et = 15,8,

e
Ensemble Number

£}

(
f#]vmDas - [05DA003_008_000000.ENX] [_ O[]

File  View Options Control Chatt Window Help

=la x|

MW N o | =

EEEE e

=789.33, 2

" Profiles ¢ Ship Track 1 ¥ Keepon scieen
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Yelocity (mi/s), Direction (ded) Courts” & Percent
o 1000 2000 3000
0 a
250
00 500
750 d 1000
1000 0 25 50 75 100
o 120 240 360 Degth (m)
Depth (m) Amplitucle Correlation
Magnituce Direction Percent good
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Ship Track —Bin1 —Bin2 —Bin3 Ship Track —Bin1 —Bin2 —Bin 3
32.88
o -
3 532 68580 ‘ g
]
= Eazeesss - - —t—% 2=
k]
‘ ~ 5z pnnd W -------- T |
\ | ' ' l
32 5BA5Z
117 54{Ship Track [s y] = -117.54_32 69, Bin1_[Mag, Oi] 57 Bin2 - 15524, 300,06 Bind - 208 77 110.9|
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[]EnsiOclosed [ ][NAV IO closed 2

For detailed information on how to use
WinRiver Il, see the WinRiver Il User’s
Guide.

For detailed information on how to use
VmDas, see the VmDas User’s Guide.
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Where to Find More Information

Congratulations! You have completed the Rio Grande User’s Guide. For more detailed infor-
mation, see the following sections in the Rio Grande Technical Manual.

Installation. Use this section to plan your installation requirements. This guide includes
specifications and dimensions for the Rio Grande (including outline installation drawings).

Maintenance. This section covers Rio Grande maintenance. Use this section to make sure the
Rio Grande is ready for a deployment.

Test. Use this section to test the Rio Grande.

Troubleshooting. This section includes a system overview and how to troubleshoot the Rio
Grande. Ifthe Rio Grande fails a built-in test or you cannot communicate with the system, use
this guide to help locate the problem.

Commands and Output Data Format. This section contains a reference for all commands
and output data formats used by the Rio Grande.
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NOTES

page 28 Teledyne RD Instruments



	Introduction
	Technical Support
	Overview
	Hardware Overview
	Optional Flash Memory Card
	Power Overview
	Serial Communication Overview

	Deployment Overview
	Software Overview
	Included Software
	Optional Software

	Installing the Software

	Rio Grande Preparation
	Visual Inspection
	Seal the Rio Grande for Deployment
	Replace the Desiccant
	Check all Mounting Hardware is Installed


	Bench Test
	Setup the Rio Grande ADCP
	Connecting to the Rio Grande
	Changing the Baud Rate in the Rio Grande
	Testing the Rio Grande
	Compass Alignment
	Preparing for Calibration
	Compass Calibration Verification
	Compass Calibration Procedure


	Optional Pressure Sensor Preparation

	Collecting Real-Time Data
	Where to Find More Information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


