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ATTENTION — READ THIS FIRST!

All personnel involved with installing, operating, or maintaining the equipment described in this manual
should read and understand the warnings and cautions provided below.

CAUTION!

This equipment contains devices that are extremely sensitive to static
electricity. Therefore, extreme care should be taken when handling them.
Normal handling precautions involve using anti-static protection
materials and grounding straps for personnel.

WARNING!

High voltage may be present in all parts of the system. Therefore, use
caution when the electronics are removed from their containers for
servicing.

CAUTION!

Operation with improper line voltage may cause severe damage to the
equipment. Always ensure that the proper line voltage is used.

Warnings, Cautions, and Notes

Where applicable, warnings, cautions, and notes are provided in this manual as follows:

WARNING!

Identifies a potential hazard that could cause injury or death.

CAUTION!

Identifies a potential hazard that could damage equipment or data.

NOTE: Recommendations or general information particular to the
material being presented.

¥ EdgeTech




HARDWARE VARIATIONS AND COMPATIBILITY

The BRT6000 NAB Burn Wire Release and Transponder contains both standard and proprietary hardware.
At times, EdgeTech may change the standard components due to their availability or performance
improvements. Although the component manufacturers and their models and styles may change from
unit to unit, replacement parts will generally be interchangeable.

EdgeTech will make every effort to see that replacement components are interchangeable and use the
same software drivers (if applicable). At times, however, direct replacements may not exist. When this
happens, EdgeTech will provide the necessary drivers with the replacement part, if applicable.

EdgeTech may also change certain hardware per customer requirements. Therefore, portions of this
manual, such as parts lists and test features, are subject to change. These sections should be used for
reference only. When changes are made that affect system operation, they will be explicitly noted. Also,
some options and features may not be active in the customer’s unit at the time of delivery. Upgrades will
be made available when these features are implemented.

Contact EDGETECH CUSTOMER SERVICE with any questions relating to compatibility.
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ABOUT THIS DOCUMENT

We, the employees at EdgeTech, would like to thank you for purchasing BRT6000. At EdgeTech, our policy
is to provide high-quality, cost-effective products and support services that meet or exceed your
requirements. We also strive to deliver them on time and to look for ways to improve them continuously.
We take pride in the products we manufacture and want you to be entirely satisfied with your equipment.

Purpose of this Manual

The purpose of this manual is to provide the user with information on the setup and use of EdgeTech’s
BRT6000 NAB. Although this manual encompasses the latest operational features of the BRT6000 NAB,
some features may be periodically upgraded. Therefore, the information in this manual is subject to
change and should be used for reference only.

Liability
EdgeTech has made every effort to document the BRT6000 NAB in this manual wholly and accurately.
However, EdgeTech assumes no liability for errors or any damages resulting from using this manual or the

equipment it documents. EdgeTech reserves the right to upgrade this equipment's features and make
changes to this manual without notice at any time.

Revision History

REVISION ‘ DESCRIPTION DATE APPROVAL
C Updated to new product specifications 12/21/2018 SS
D Updated to new product specifications 2/10/2025 SS
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WARRANTY STATEMENT

All equipment manufactured by EdgeTech is warranted against defective components and workmanship
for a period of one year after shipment. Warranty repair will be done by EdgeTech free of charge.

Shipping costs are to be borne by the customer. Malfunction due to improper use is not covered in the
warranty, and EdgeTech disclaims any liability for consequential damage resulting from defects in the
performance of the equipment. No product is warranted as being fit for a particular purpose, and there is
no warranty of merchantability. This warranty applies only if:

i.  Theitems are used solely under the operating conditions and in the manner recommended in the
Seller's instruction manual, specifications, or other literature.

ii.  The items have not been misused or abused in any manner, nor have repairs been attempted
thereon without the approval of EdgeTech Customer Service.

iii.  Written notice of the failure within the warranty period is forwarded to the Seller, and the
directions received for properly identifying items returned under warranty are followed.

iv.  The return notice authorizes the Seller to examine and disassemble returned products to the
extent the Seller deems necessary to ascertain the cause for failure.

The warranties expressed herein are exclusive. There are no other warranties, either expressed or implied,
beyond those set forth herein, and the Seller does not assume any other obligation or liability in
connection with the sale or use of said products. Any product or service repaired under this warranty shall
be warranted for the remaining portion of the original warranty period only.

Equipment not manufactured by EdgeTech is supported only to the extent of the original manufacturer's
warranties.
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RETURNED MATERIAL AUTHORIZATION

Prior to returning any equipment to EdgeTech, a Returned Material
Authorization (RMA) Number must be obtained from CUSTOMER SERVICE.

RMA Purpose

The RMA Number identifies returned equipment when it arrives at our receiving dock and enables tracking
while at our facility. Refer to the RMA number on all documentation and correspondences.

All returned materials must be shipped prepaid. Freight collect shipments will not be accepted. All
equipment should be adequately insured for shipping, but equipment belonging to EdgeTech must be
insured for the total value.

If there is more than one item per consignment, include a packing with the shipment. An invoice can
double as a packing slip only when the contents are clearly numbered and identified on the invoice.

CAUTION! Never attempt to ship a Portable Topside in its Storm Case™
alone. Although rugged, these cases are not intended to be used as
shipping containers, and the delicate internal components could be
damaged. Shipping in this manner will void any warranties.

NOTE: All shipping charges shall be the customer's responsibility unless
under warranty, as EdgeTech will pay for return shipping.

NOTE: For International Shipments valued over $1000, the following
Shipper's oath must be sent with the invoice.

Shipper’s Oath:

"I, ,declare that the articles herein specified are the growth,
produce, or manufacture of the United States; that they were exported from the
United States from the port of , on or about ; that they
are returned without having been advanced in value or improved in condition by any
process of manufacture or any other means; and that no drawback, or allowance has
been paid or admitted hereof."

Signed
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CUSTOMER SERVICE

Customer service personnel at EdgeTech are always eager to hear from users of our products. Your
feedback is welcome and a valuable source of information we use to improve these products continually.
Therefore, we encourage you to contact EdgeTech Customer Service to offer any suggestions or to request
technical support:

NOTE: Please have your system's serial number available when
contacting Customer Service.

E-mail: service@edgetech.com

Mail: 4 Little Brook Road
West Wareham, MA 02576

Telephone: (508) 291-0057
Facsimile: (508) 291-2491

24-Hour Emergency
Technical Support Line: (508) 942-8043

For more information, please go to Www.EDGETECH.COM.
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COMPANY BACKGROUND

EdgeTech (formerly EG&G Marine Instruments) traces its history in underwater data acquisition and
processing back to 1966. EdgeTech has designed, developed, and manufactured products, instruments,
and systems — for the acquisition of underwater data, including marine, estuarine, and coastal
applications — for over 50 years.

EdgeTech responds to the needs of the scientific, naval, and offshore communities by providing industry-
leading equipment — such as Sub-Bottom Profilers, Side Scan Sonar, Acoustic Releases, USBL Positioning
Systems, and Bathymetric Systems — that have become standards in the industry.

EdgeTech consistently anticipates and responds to future needs with an active research and development
program. Current efforts are focused on adapting new cutting-edge acoustic technology.
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1.0 OVERVIEW

The BRT6000 NAB Burn Wire Activator / Acoustic Transponder is a reliable and versatile mooring
instrument that can be used to release oceanographic moorings and bottom frames, or for long baseline
transponder navigation. In addition, there are many specialized uses of the BRT6000, such as controlling
the opening and closing valves in underwater and emergency recovery systems. The BRT6000 is made of
Nickel Aluminum Bronze, making it rugged and durable enough for the harshest marine environments.
The BRT6000 is available in an integrated transducer or cable-connected transducer configuration.

Figure 1-2: BRT6000 NAB With Integrated Transducer and Transducer Cage Installed

4 EdgeTech

Figure 1-3: BRT6000 NAB With Separate Transducer
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This system utilizes EdgeTech’s Extended Binary Acoustic Command System (EBACS). The releases have
enable and disable commands for controlling the transponder function as a standard feature. When
disabled, the transponder will not reply when interrogated. The Release commands will cause the
BRT6000 to apply a voltage to the appropriate burn wire output pins on the bulkhead connector. The
release commands can be sent and will cause a release whether the system is enabled or disabled. The
enable and disable function only controls the transponder section. The acoustic status reply includes both
tilt and optional inputs. EdgeTech’s command structures have been proven in the toughest acoustic
environments anywhere.

The BRT6000 NAB Burn Wire Activator and Acoustic Transponder operation requires an EdgeTech deck
box unit with a dunking transducer to communicate with it. EdgeTech 8011M or PACS LF deck boxes are
required and can be purchased along with the transponder.

This manual describes the EdgeTech Model Burn Wire Release and Transponder. A provided Configuration
Sheet lists specific details for your equipment, including commands and transponder frequencies. A deck
box manual specific to your configuration is shipped with the product or can be found on the EDGETECH
WEBSITE.

1.1 Basic Functionality

The transponder function can be turned ON or OFF with the ENABLE and DISABLE commands. When
disabled, the transponder will not reply when interrogated, ensuring no battery energy will be wasted
replying to spurious noise sources during the deployment. The ENABLE and DISABLE transponder
commands do not affect the RELEASE command. The RELEASE command outputs 18 volts nominal.
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2.0 SPECIFICATIONS

2.1 Mechanical Specifications

Mechanical specifications for the BRT6000 are as follows:

SPECIFICATION VALUE

Depth Rating (Working) 19,600 ft. (6,000 m.)
Housing O.D. 5.12in. (13 cm.)
Housing I. D. 4.0in. (10 cm.)
Overall Length 25.3in. (64.3 cm.)
Weight in Air 67.5 Ibs. (30.6 kg.)
Weight in Water 48.5 Ibs. (22.0 kg.)

NiAlBz, Stainless Steel (Transducer Base), Neoprene

Housing Material Rubber (Transducer Boot)

Table 2-1: Mechanical Specifications
2.2 Acoustic Specifications
The acoustic specifications for the BRT6000 NAB are described in the following sub-sections.

2.2.1 Command Specifications

Specifications for the command receiver are as follows:

Sensitivity 80dBre 1 uPa

SNR >or =36 dB re root Hz

Receiver type Hard-limited (2000 Hz/330 Hz Bandwidths)
Coding General to 8000 series — Binary FSK

Pulse Width 22 mSec.

Period 250 mSec.

Total Command Time 9 Sec.

Total Lockout Time 14 Sec. re Beginning

Total Command Capacity per Tone Pair 131000 Extended BACS commands

Burn 1, Burn 2, Disable Transponder, Enable Transponder,

SlansarEiinetiogs Option 1 (aborts both Burns 1 & 2)

Table 2-2: Command Specifications
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2.2.2 Extended BACS Command Structure

The Extended BACS (EBACS) command structure supported by this product provides for many more
commands and more variance for users than standard BACS. Extended BACS commands are three bytes
long instead of two bytes in the original BACS command structure. The original BACS commands are
composed of 11 data bits and 5 parity bits, yielding roughly 2000 commands per tone pair. On the other
hand, the extended BACS commands are composed of 17 data bits and 7 parity bits, yielding roughly
131,000 commands per tone pair. Both legacy and extended BACS commands maintain a minimum
Hamming distance of four bits.

BACS and Extended BACS have some differences that make them incompatible. Both the bit and byte
timing in the extended command structure have been modified from the timing used in the legacy BACS
command structure. This modification is necessary to prevent existing underwater units from erroneously
decoding any combination of the first and second bytes or second and third bytes of the extended
commands as a valid two-byte command.

2.2.3 BACS Command Coding

PAIR NO “0” “1”

1 9.5 kHz 9.9 kHz
2 9.5 10.3

3 9.5 10.7

4 9.9 10.3

5 9.9 10.7

6 10.3 10.7

Table 2-3: Allowed Tone Pairs

2.2.4 Standard Command Functions

Functions for the three standard commands are given in the table below. For more information, refer to

RELEASE COMMANDS.
ENABLE Enable Transponder
DISABLE Disable Transponder
BURN 1 Applies Voltage to Burn wire; can burn for a duration of 15 minutes
BURN 2 Applies Voltage to Burn wire; can burn for a duration of 15 minutes

TERMINATE BURN Stops Burn Wire Activation

Table 2-4: Standard Command Functions
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2.2.5 Transponder Specifications

Transponder specifications for the BRT6000 are listed below:

Sensitivity -80dBre 1 uPa.
> or = 44 dB re root Hz for jitter < +/- 0.5 mSec.

SNR (3 Sigman). Jitter =+/- 0.1 mSec. for a noise-free
field.

Interrogate Frequency 9 or 11 kHz (Standard)

Post-Filter Bandwidth 330 Hz.

Minimum Interrogate Pulse Width 5 mSec.

Reply Frequency Default 12 kHz (switch selectable)

Reply Source Level 190 dBre 1 uPa. @ m.

Reply Pulse Width 10 mSec standard

Turnaround Time Delay 12.5 mSec Standard

Lockout Time 1.0 Sec

Table 2-5: Transponder Specifications

2.3 Power Supply Specifications

The BRT6000 NAB uses a welded alkaline Battery Pack as a power supply. Specifications for this battery
pack are shown in the following table:

SPECIFICATION VALUE
Design Life (@ 0° C) 2 years
Design Life (@ 0° C) 12 Fifteen-minute burns

Table 2-6: Power Supply Specifications

2.4 Environmental Specifications

The environmental specifications for the unit are:

SPECIFICATION VALUE
Operating -10 deg. Cto +40 deg. C
Storage (Batteries Removed) -20 deg. C to +85 deg. C

Table 2-7: Operating and Storage Temperature
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2.5 Mechanical Drawings

A mechanical drawing for the BRT6000 NAB is shown on the following page:
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Figure 2-1: ICD BART 6000 Burn Wire Release Transponder NAB With Remote Transducer (Page 1)
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Figure 2-2: ICD BART 6000 Burn Wire Release Transponder NAB With Remote Transducer (Page 2)



3.0 INSTALLATION

This section contains basic setup information about EdgeTech’s BRT6000 NAB burn wire release, including
key details concerning the unit's orientation on a mooring structure.

NOTE: The transponder will operate in any orientation. However,
specifics of the intended deployment will mandate special installation
concerns.

CAUTION! The NAB housing material must be isolated from any dissimilar
metal it is mounted to.

3.1 Acoustic Considerations

Efforts should be made to ensure a clear acoustic path between the BRT6000 NAB Transducer and the
source (typically a dunking transducer attached to a deck unit). The top causes of signal degradation
include syntactic foam, plastic floats, and floatation, including glass spheres. Any float placed physically
close to the transducer can create a blind area in the transducer's beam pattern. In addition, the structural
elements of a mooring system, which have significantly different acoustic impedance than seawater, will
cause absorption or reflection of acoustic signals that will degrade the unit's operation.

3.1.1 Bio-Fouling Prevention

Anti-fouling paint can be used to prevent bio-fouling on the housing and other external parts.




4.0 COMMANDS

When the appropriate command is decoded, the system will apply the power from the battery stack to
the correct pin for that command. Release command 1 applies voltage to pin 2 of the end cap connector.
Release command 2 applies voltage to pin 3 of the end cap connector. Pin 1 of the end cap connector is
ground. The output voltage is 18 VDC nominal, and the burn time is 15 minutes.

The BRT has 2 Burn Wire Commands and A Terminate Burn Command:

4.1

BURN-1: After receiving the RELEASE-1 command, the unit will send a STATUS report and then
switch the release battery stack voltage to the burn wire output on bulkhead connector Pin 2 with
respect to system ground on bulkhead connector Pin 1. The burn wire outputs are exclusive. This
prevents an excessive current drain on the burn wire supply. The unit is still capable of
transponding and decoding commands while burning a wire. While burning, the unit will ping once
every minute at its set reply frequency. The burn time is set at 15 minutes. If no TERMINATE BURN
command occurs, the unit will continue to burn for the full 15 minutes, then terminate the burn
and issue a STATUS report.

BURN-2: After receiving the RELEASE-2 command, the unit will send a STATUS report and then
switch the release battery stack voltage to the burn wire output on bulkhead connector Pin 3 with
respect to system ground on bulkhead connector Pin 1. The burn wire outputs are exclusive. This
prevents an excessive current drain on the burn wire supply. The unit is still capable of
transponding and decoding commands while burning a wire. While burning, the unit will ping once
every minute at its set reply frequency. The burn time is set at 15 minutes. If no TERMINATE BURN
command occurs, the unit will continue to burn for the full 15 minutes, then terminate the burn
and issue a STATUS report.

TERMINATE BURN: All burn wire activity will terminate after receiving the TERMINATE BURN
command.

Status

Status reports are issued after the unit decodes any of its pre-programmed commands. Upon receiving a
valid command, the instrument will return a series of pings indicating the status of the tilt sense switch.
The tilt switch is considered horizontal or “upright” when the housing is lying in a horizontal position with
the end cap connector in the 6 O-clock location (down).

Status reports are ping count encoded; the count is a function of the tilt switch:

PATTERN STATUS

15 pings at a 1-second ping rate “Upright”

7 pings at a 1-second ping rate “Tilted”

Table 4-1: Ping Counts



5.0 OPERATING INSTRUCTIONS

This section of the manual provides instructions for normal operations, including opening and closing the
BRT6000 Burn Wire Release Transponder.

5.1 First Use

The battery must be connected to start using the BRT6000 NAB. EdgeTech ships releases with batteries
disconnected to prevent an unnecessary drain on battery life. To connect the battery, the release housing
must be opened, the battery plugged in, and then release reassembled and purged.

NOTE: The internal pressure of the unit is not atmospheric. The BRT6000
NAB systems are shipped with 12PSIA (-3PSIG) of dry nitrogen. This
reduces moisture in the housing and helps to seat the O-rings.
Equalization of pressure by removal of the purge port plug will be
necessary to open the instrument.

5.1.1 Removing the Purge Port Plug
The Purge Port Plug keeps the unit sealed. If it is not removed first, the unit will not open.

1. Remove the purge plug retainer from the Connector End of the instrument by unscrewing the
nylon screws that holds it in place.

2. Once the purge plug retainer has been removed, the Purge Port Plug will be visible. Pull the Purge
Port Plug out of the end cap.

2. Pull Purge
Plug With
Plyers

; .‘,.._.&'; 1
Figure 5-1: Removing the Purge Port Plug




5-4
|

5.1.2 Removing the Transducer End

The transducer end of the release will have an integrated transducer or the connector for a separate cable
connected transducer, depending on the configuration purchased. To remove the transducer end cap:

1. Disconnect the transducer cable from the release end cap if using a release with a separate

transducer.

2. Remove the remaining nut from each of the titanium bolts with the same tools, using the same

method depicted in FIGURE 5-2.

Figure 5-2: The Installed Transducer End

3. Gently pull the release’s transducer end cap free from the housing, as shown in FIGURE 5-3 and
FIGURE 5-4. You may need to work it side-to-side to get it started, but once the initial resistance is
overcome, the Transducer End should slide out easily.

CAUTION! Take care when removing the transducer end cap from the
housing, as the transducer is plugged into the electronics assembly.

Figure 5-3: Unthreading the Transducer from The Endcap



Figure 5-4: Gently Removing the Transducer Endcap

5.1.3 Applying Power

Power is applied by plugging the battery
power cable connector into the electronic
board assembly connector (JP5).

CAUTION! Ensure the 4-pin battery
pack cable connector alignment tabs
are properly aligned with the power
connector on the electronics
assembly before pressing into place.
If misaligned, damage to the . _
electronics may occur, rendering the . 4 Board JP5
Release unusable until repaired. ' Qg Connector

The BRT6000 Burn Wire Release will ping
once after it has powered up, and the

{
transponder will be enabled. g : ‘ (-
Battery Cable
Connector

Figure 5-5 Connecting the NAB-6000BRT Battery




5.1.4 Closing the Transducer End

Before closing the Transducer End, inspect the O-rings and O-ring mating surfaces and service if needed.
To close the Release End:

1. Gently guide the transducer end cap
back into the housing, taking care not
to damage the sealing surface of the
Housing or pinch any cables, as shown
in FIGURE 5-6.

2. As the O-ring enters the housing, firm
but gentle pressure must be applied to
seat the end cap fully against the
housing.

3. Attach [2] clamps by putting one side of

the clamp on, tapping in place with a Figure 5-6: Gently Guiding the Transducer End Cap
soft mallet into the Housing

4. Flip the unit over, put on the other clamp, and attach with titanium hardware bolt assembly.

Figure 5-7: Installing the Transducer End Cap



5-7

5.1.5 Replacing the Purge Port Plug
5. Purge the instrument following the instructions in this manual’s AcousTic AIR TESTING section.

6. Replace the purge port plug and retainer. Secure with nylon screw.

Purge Port

Plug
. N ‘A :
>

Nylon Screw

Figure 5-8: The Installed Purge Port Plug

At this point, it is good practice to perform an air acoustic test of the system by running through the
command set for the BRT6000. The following section, AcousTiC AIR TESTING, provides instructions for doing
so.

5.2 Acoustic Air Testing

This section describes the acoustic air testing to ensure proper function of the unit before deployment.
EdgeTech recommends always performing an acoustic air test after assembly and before every
deployment to ensure good working order.

5.2.1 Setup

Itis necessary to place the source (deck unit transducer or speaker) within 6 to 12 inches of the transducer,
with no obstructions to the acoustic path. This is because the acoustic impedance of air is far less efficient
than seawater, making the transducer far less efficient, which can cause errors in receiving signals and
decoding commands. Depending on the environment, some experimentation may be necessary to find a
suitable location.

Test all system functions using your deck unit by sending a command, verifying that the state did change
and a status reply was received using the instructions below. DECK UNIT MANUALS contain instructions to
configure and operate your deck box.

5.2.2 Tests

5.2.2.1 Command Tests:

The ten-digit commands unique to the unit undergoing testing are required and found on the unique
Configuration card shipped with the unit. If the commands are not being received, verify the unit serial
number matches what’s on the configuration sheet to ensure you’re configured to the correct unit.

1. Using the Deck Unit, ascertain whether the BRT6000 NAB is enabled or disabled by interrogating.



https://www.edgetech.com/resource-center/

a. If the Unit has just been turned on, it will be enabled.

b. Unless otherwise specified, the BRT6000 NAB will be shipped from EdgeTech, with the
interrogate frequency tuned to 11 kHz and the reply frequency set to 12 kHz.

2. Send the ENABLE command. The instrument should reply with a series of pings based on the
orientation (tilt) of the BRT6000 NAB.

3. Interrogate the instrument using the Deck Unit, set it at the appropriate interrogate frequency,
and tune it to the proper reply frequency. It is helpful to change the lower range gate and TAT to
0.

It is unlikely that the Deck Unit will display a valid range because of the proximity of the two
Transducers. Still, you should be able to verify that the instrument transmits a reply pulse by
listening to the alarm on the front panel of the deck Unit.

4. Send DISABLE command. The instrument should reply with the appropriate series of pings to
indicate tilt status.

5. Range on the instrument with the Deck Unit. The Unit should not transmit a reply pulse.

6. Send an ENABLE command so that the instrument will reply to interrogations during deployment.

CAUTION! We do not recommend leaving a release enabled while
deployed, it could potentially run down the reply battery it the
environment is noisy.

5.2.2.2  Voltage Output Testing

Voltage testing involves sending commands with a deck box while measuring voltages with a digital
voltage multimeter. Reference FIGURE 5-7: Assy SUB CABLE BART END CAP VSG-3F BURN WIRE DRAWING (PN
0023018) for pin locations.

1. Using a deck unit send the release-1 command found on the configuration card shipped with the
unit. It will send a status report then begin the burn process.

2. Using a digital multimeter measure from pin 2 (+) on the connector to pin 1(-), the release voltage
should be present, roughly 18 volts.

3. While the burn wire is running the release will ping once a minute.

4. Send the “Assert / Terminate Burn” command with the deck unit, the voltage on pin 2 should go
to zero and a status report will be issued.

5. Send the release-2 (Option 2) command and repeat the above test except measure from pin 3 (+)
to pin 1(-).



NOTE: The burn wire outputs are exclusive, only one output is allowed
ON at a time, if you send the release-1 command followed by the release-
2 command release-1 will be terminated.
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Figure 5-7: Assy Sub Cable BART End Cap VSG-3F Burn Wire Drawing (PN 0023018)

5.3 Leak Detection and Condensation Prevention

EdgeTech’s releases have a 5/16-inch diameter purging port on the bottom connector end cap. This allows
for the instrument's atmosphere to be purged for deployment. The recommended procedure for
preparation of the instrument's atmosphere is as follows.

The procedure assumes the operator has a vacuum pump, dry nitrogen gas cylinder, and compound
pressure/vacuum gauge arranged on a manifold setup.

1. Verifying that all other (other than the purge port) O-ring seals have been cleaned, lubricated, and
assembled.
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2. Prepare the Purge Port Plug for installation by cleaning and greasing it. The plug must be ready
for immediate insertion.

3. Insert a purge port adaptor and draw a -3 PSIG vacuum; do not exceed -5 PSIG.

4. Close the manifold valve to the instrument and allow the instrument to sit for 15 minutes. Check
the gauge afterward and verify that the vacuum did not change. This step is done to detect gross
O-ring problems (either cut or missing).

5. Open the valve to the instruments purge port and:
a. Backfill the Housing with dry nitrogen gas; do not exceed +5 PSIG.
b. Draw a -3 PSIG vacuum on the instrument; do not exceed -5 PSIG.
c. In humid environments, you should repeat this process up to four times.

d. After drawing the final vacuum in this process, quickly insert the purging plug before the
-3 PSIG vacuum is lost.

6. Secure the purge plug with the purge plug retainer and nylon screws.

CAUTION! When purging the instrument, do not draw more than -5
PSIG vacuum. Exceeding this figure can damage the batteries and
electronic components, resulting in instrument failure. If a purging
setup is unavailable, place a desiccant pack inside the Housing to help
reduce moisture.

5.4  Post Deployment
EdgeTech suggests the following practices for maintaining the BRT6000 NAB.

e After recovery, the BRT6000 NAB should be cleaned and rinsed with fresh water to avoid salt
buildup and deterioration of mechanical parts.

o If the BRT6000 NAB is being shipped or stored, it should be disabled to conserve battery life.
Likewise, if the BRT6000 NAB is not used again soon, the Unit should be turned off and the battery
unplugged.

e If the Unitis to be stored for an extended period of time, the batteries should be removed.
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6.0 MAINTENANCE

The BRT6000 NAB requires minimal maintenance, including pre-deployment preparations, checks, and
post-deployment cleaning. Critical tasks include battery replacement, O-ring care and maintenance, and
general cleaning, inspection, and lubrication of operational elements.

NOTE: For questions about replacement parts or other inquiries about
the system, contact EDGETECH CUSTOMER SERVICE.

6.1 General Cleaning and Inspection

Whenever the Unit has been recovered from a deployment, the Unit should be cleaned and rinsed with
fresh water to avoid salt buildup. In addition, a visual check of the Housing and connector should be
performed to detect any signs of damage, excessive wear, corrosion, etc.

6.2 Opening the BRT6000 NAB

Should the need arise for service or replacement of parts, the following instructions detail the complete
disassembly and reassembly of the Unit. These instructions will build upon the instructions in section 4.1,
as they follow some of the same initial steps but are more in-depth.

6.2.1 BRT6000 Disassembly
6.2.2 Disassembly

1. Remove the purge port plug, referring to sub-section 5.1.1

2. Remove the transducer end, referring to sub-section 5.1.2.

WARNING! The transducer cable is short, approximately 12 inches (30
cm.). To prevent parting the cable, always remove the transducer end
cap first.

WARNING! High voltage is present in the transducer connector when
the unit transmits a reply burst.

WARNING! The battery cable MUST be unplugged before the
Transducer Cable.
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CAUTION! The ends and bore of the housing are O-ring seating surfaces.
They must be protected while the unit is disassembled. Any scratches
will impair the performance of the O-rings and may result in leaks.

3. Unplug the Battery Cable from its header on the Circuit Board, as shown in FIGURE 6-1.

‘—
Transducer e
Cable

»

: N
Figure 6-1: The Unplugged Battery Cable and Plugged-in Transducer Cable

Figure 6-2” Both The Transducer and Battery Cables Unplugged
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4. Carefully remove the electronics chassis from the housing by pulling the Connector End Cap. Take
care not to scratch the O-ring surfaces.

Figure 6-3: The Removed Electronics Chassis

6.2.3 BRT6000 NAB Assembly

The instructions below detail connector end cap assembly.

6.2.3.1  Connector End Cap Assembly

1. Prepare the sealing surfaces for assembly by cleaning them with a lint-free towel or swab,
moistened if needed with alcohol. Inspect for scratches or nicks which will impair the O-ring
efficiency. Apply a Very light coat of O-ring lubricant (EdgeTech recommends using Parker Super
O-lube) to the piston O-ring surface to aid sliding insertion of the piston seal. Inspect the O-rings
for damage or manufacturing flaws such as tears, dimples, or inclusions in the rubber. Lightly coat
the O-rings with O-ring lubricant. Protect O-rings when stretching them over large diameters (i.e.,
cover diameter with plastic sleeves.

CAUTION! Only a light coating of lubricant is required. Excess lubricant
between seals may cause excessive hydraulic pressure between O-rings,
resulting in improper seating.

Excess volume of large hydraulic pressure
O-ring lubricant seats C-rings in opposing
directions

L -

Gap of .028 - 042"

when O=ring first
touches

Figure 6-4: O-Rings in Connector End Cap
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2. Slip the electronics into the housing. Connect the transducer cable and the battery after the

electronics are in the housing and before the transducer end cap is inserted.

CAUTION! Do not pinch or damage wires when inserting the assembly
into the housing.

3. Carefully press the piston seal into the housing. The backup O-ring is aligned correctly if it enters

the housing before the O-ring, while the curved side of the backup ring faces the O-ring.

PRESSURE HOUSING

FACE SEAL

O-RING
PRESSURE
BACK-UP O-RING

END CAP

1l

GLAND O-RING

Figure 6-5: Cross Section of the Face Seal, Gland, and Backup O-Rings

4. When the end cap flange mates against the housing, be sure the O-ring is properly seated in the
groove and is not crushed outside the groove between the end cap and housing.

5. The end cap is secured to the housing by gently starting one of the clamps onto the 15-degree
tapered flanges. After both sides of the clamp have been started, seat the clamp with
progressively sharper taps using a soft mallet. Clamping hardware includes 5/16” titanium nuts,

bolts, and washers, which are shown in

NOTE: The included Nylon shoulder washers are essential and must be
positioned between the titanium and bronze to prevent damaging
galvanic corrosion of the bronze.




6-15

Figure 6-4: Upper and Lower Clamps and Titanium Bolt Hardware.

6. Continue tapping all parts of both clamps with the soft mallet until no further tightening of the
hardware is possible. Use a torque wrench if available and torque all six of the titanium fasteners
to between 175 and 200 in. Ibs. (200-230 centimeter kilograms).

6.2.3.2  Battery Replacement

Battery replacement is straightforward. Remove the electronics chassis from the housing according to the
disassembly procedure. Ensure the battery connector is disconnected from the board and remove the
brackets holding the battery pack to the aluminum plate. Discard all old batteries. Install the new batteries
and reinstall the brackets securing the battery pack to the board. Route the battery connection cable so
that it will not be crushed when assembling the electronics into the housing. After replacing the batteries,
the user is advised to perform an air acoustic check of the release. Assemble the electronic chassis in the
release housing.

Battery Replacement Procedure

WARNING! if the underwater unit has been deployed, internal
pressurization is possible. Exercise extreme caution when opening the
instrument!

1. Open the instrument as described in section 6.2.2.

2. Gently slide the electronics assembly from the release. The battery pack is the large black

component on the electronics assembly's underside (FIGURE 6-5).
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CAUTION! Battery replacements should always be done on a hard and
dry surface, such as a table or workbench, to prevent damage to all
components using electrical safety equipment. A grounding wrist strap is
suggested.

3. Disconnect the battery cable from the electronics assembly (JP5).
4. Disconnect the transducer cable from the electronics assembly (JP1).

5. Remove the four screws that connect the battery pack retaining brackets to the electronics
chassis, as shown in FIGURE 6-5. There are two screws on each side of the Battery pack retaining
bracket.

NOTE: Before removing the retainer brackets and Screws, be sure to note
the orientation of the wires. The wires MUST be inserted the same way
to avoid being pinched or damaged by the retainer brackets, which may
result in Unit failure.

=g = sospm
.

o G
8l d

I I

B e T — S E
i »
-
J . "

Figure 6-5: Battery Pack and [4] Bracket Screw Locations

6. Remove the old Battery Pack and properly dispose of it in accordance with local environmental
guidelines.

7. Install a new Battery Pack on the plate and reinstall the retaining brackets.

8. Carefully slide the electronics assembly back into the body and reassemble the device as
described in SECTION 6.2.3
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6.3 O-Ring Considerations and Care

The release endcap assemblies use standard inexpensive O-rings to provide watertight integrity to the
electronics housing. O-rings typically give several years of usage under normal usage, proper care, and
lubrication but do degrade. Therefore, inspecting and replacing worn O-rings before a failure is critical.

To Inspect and Replace Release O-Rings:

1. Inspect the O-rings for damage, such as tears, dimples, or other defects in the rubber. Replace
any O-ring that is questionable or old.

2. Remove the O-rings by pulling them from the O-ring gutters above the endcap threads.

3. Prepare the sealing surfaces for assembly by cleaning them with a lint-free towel or a moistened
swab (if needed) with alcohol. Inspect for scratches or nicks, which could impair the O-ring’s ability
to provide a seal.

4. Next, apply a light coat of O-ring lubricant to the surfaces and O-rings. EdgeTech recommends
Parker Super O-Lube. Be sure to use only silicone grease on the housing and O-ring to facilitate
the insertion of the end cap. Ensure the lubricant is compatible with Nitrile rubber. Lightly coat
the O-ring with lubricant.

5. The O-rings are installed by pushing them into position within their gutters. Ensure they are not
misaligned, as an improper fitting will flood the release and damage or destroy the electronics.
Protect O-rings when stretching them over large diameters.

NOTE: EdgeTech O-rings are included in EdgeTech spare kits. Please
contact EDGETECH CUSTOMER SERVICE for details and information on
alternatives if you want to purchase elsewhere. Using incompatible O-
rings can damage or destroy the release's internal electronics and void
the product warranty.
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