Instruction manual KONGSBERG

RPT

ROV Positioning Transponder
Base version

o
w
[=]
=
[e]
o
2
z
4
z

[~ ]
<
4
E
B
$




Note

Kongsberg Simrad AS makes every effort to ensure that the information contained within this
document is correct. However, our equipment is continuously being improved and updated, so we
cannot assume liability for any errors which may occur.

Warning

The equipment to which this manual applies must only be used for the purpose for which it was
designed. Improper use or mai ntenance may cause damageto the equi pment or injury to personnel.
Theuser must befamiliar with the contents of the appropriate manualsbefore attempting toinstall,
operate or maintain the equipment.

Kongsberg Simrad AS disclaims any responsibility for damage or injury caused by improper
installation, use or maintenance of the equipment.

Copyright
E 2001 Kongsberg Simrad AS
Theinformation contai ned within this document remains the sole property of Kongsberg Simrad
AS. No part of this document may be copied or reproduced in any form or by any means, and the

information contained within is not to be communicated to athird party, without the prior written
consent of Kongsberg Simrad AS.
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RPT
ROV Positioning Transponder

This is the Instruction manual for the Kongsberg Simrad
ROV Positioning Transponder (RPT).
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Instruction manual

Warning !
Transponder containing
a Lithium battery

TRANSPONDER IN USE
Handling in general

* When on deck, the transponder must be
placed in a sturdy rack placed in a solid room
with no other vital or delicate equipment.

* Before deployment, perform a visua
inspection of the transponder.

* During deployment prevent the transponder
from slamming against other solid objects.

» Afterretrieval of the transponder, check for

damages that could cause water leakage and
hence possible temperature increase.
Handling if failing

* If the transponder stops working during an
operation, special care must be taken during
retrieval. As soon as the transponder is above
water, |ook for outer damagesthat couldinvolve
a water leakage. Then the temperature on the
transponder housing must be checked to verify
a possible temperature increase in the lithium
battery. If a short circuit occurs due to water
ingress while the battery <till has much
remaining energy, the energy will mainly be
converted into heat.

Caution:If thecellsthat formthe battery
reaches the critical temperature of 180 C
they will explode.

Caution:When the transponder is to be
opened, beawarethat it might bea pressure
built-up inside. Be sure to use protective
glasses and take special precautions to
avoid personnel injury.

Handling if leaking

* |f there is any reason to believe that the
transponder battery has been exposed to sea
water, the temperature on the transponder
housing must be checked as soon as the
transponder is off the water. If the temperature
isnormal the transponder should be opened.

857-160748 / F

* |f the battery has been exposed to seawater,
internal short circuits in the battery may be
formed and it isimportant to disconnected the
battery fromthetransponder el ectronicsassoon
as possible and dump it at sea.

Handling if heated or self-heated

If the temperature on the transponder housing
for some reasons is increasing, we recommend
that the transponder isimmediately fastened to
arope and lowered into the sea, whereit should
stay for at least two hours. Back on deck the
temperature must be checked again, and if itis
stable, thetransponder should beopened andthe
battery should be removed.

Safety

For detailed safety information on the batteries,
read the Battery safety section on page 19.

IN TRANSPORT

Caution:Always ensure to follow the
existing rules for transport of equipment
containing lithium.

During transport the lithium battery must
always be disconnected from the electronics.
Original transponder cages must be used. If not
available be sure to label the goods correctly
(Hazard label).

IN STORE

When the transponder isto be stored, it must be
placed in a sturdy rack placed in a solid room
with no other vital or delicate equipment.
Note: Thetranspondersmust not be kept
on the bridge or any other room where
people are staying.

Note: The transponder should not be
kept in any rooms containing vital or
delicate equipment.

Vil
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Introduction

INTRODUCTION

Manual contents

General

This manual describes the Kongsberg Simrad RPT (ROV
Positioning Transponder). It provides a genera introduction,
technical specifications, operating instructions and maintenance
procedures. It also includes battery charger instructions.

How to handle a transponder

WARNING !

WARNING !

The transponders described in this manual may contain aLithium
Battery!

Due to safety rules, a transponder must be
handle with care. For detailed information
about handling the transponder including the
battery, you must read:

- Warning on page VII.

- Battery safety, section on page 19.

Do not point the transducer/end cap towards
you self or others when you turn the RPT on.

Important information

Caution:

857-160748 / F

The channel switches on the RPT must be set accurately or, the
RPT will not operate correctly.

1 Set the ON/OFF switch to off.

Set the channel switchesto the required channel.

Wait 5 minutes to ensure the RPT has re-set correctly.
Set the power switch to ON.

Listen for two (2) transmission pulses.

6 If no transmission pulses are heard, repeat steps 1 to 5.

a b~ W0 N

If three (3) pulsesare transmitted and repeated every 10 seconds,
anillegal channel has been selected.

When the channel switches are set correctly, the unit will * present
itself” by transmitting two pulses. This can be checked by putting
your fingerson the front of the transducer or by holding it closeto
your ear. You should be able to hear the two transmission pulses.
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List of abbreviations

HiPAP High Precision Acoustic Positioning
HPR Hydroacoustic Position Reference

LED Light Emitting Diode

MF Medium Frequency

MPT Multifunction Positioning Transponder
N/A Not Applicable

ROV Remotely Operated Vehicle

RPT ROV Positioning Transponder

SSBL Super-Short Base Line

General description

TheKongsberg Simrad RPT transponder isdesigned primarily for
use with the Kongsberg Simrad topside HPR and HiPAP systems.

—  Examples of RPT transponders are shown in
the figure on page 3.

The RPT trangponder can work fromitsown internal battery pack
or an externa power supply, and can be interrogated acoustically
through water or viaa cable. Several models of RPT transponder
are available.

Unless specified otherwise, the transponder housing is an
aluminium cylinder which isanodised and Polyurethane coated to
protect against corrosion and abrasion.

The unit is designed with a modular construction in that the
electronics, battery pack, transducer and end cap can easily be
replaced individually.

The RPT hasthefollowing features:
* Externa channel selection:

- 14 HPR 300 channels.
- 56 HPR 400 channels.

» Selection of the source level (to optimise battery life
requirements).

» Selection of the receiver sensitivity.
» Fast battery charging.
* Both transponder and responder function.

2 857-160748/ F



Introduction

There aretwo transducer beamwidths available:
* A 90° cone transducer

* A 180° hemispherical transducer.

There aretwo types of batteriesavailable:

* A long life Lithium battery pack.

* A rechargeable NiMH battery pack

(Cd3978)

Figurel- RPT transponders

857-160748 / F 3
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Available transponders
Thismanual covers the following transponder versions:

RPT 319 depth 1000 m, transducer + 90_, Lithium battery
RPT 319/N depth 1000 m, transducer + 90_,
rechargeable battery
RPT 324 depth 2000 m, transducer + 45 _, Lithium battery
RPT 324/N depth 2000 m, transducer + 45 _,
rechargeable battery

4 857-160748/ F



Introduction

Transponder name principles

857-160748 / F

The transponder name consists of the model name, the model
number, any option included and the housing material.

The name contains three letters followed by three numbers. The
letters after the numbers describe the option and housing material
(see example below).

Model name
RPT = ROV Positioning Transponder

Model number

The three digits number describe:
Digit 1: frequency band

Digit 2: depth rating

Digit 3: beamwidth

The following are available:

1st number 2nd number 3rd number
Frequency band Depth rating Transducer
beamwidth
3=30kHz 1=1000 m 4=+ 45°
2=2000m 9=+ 90°
Option

N = Rechargeable battery pack. If not N suffix, Lithium Battery
pack is used.

Material:
If aluminium isused, the housing material specificationisleft out.
Examples RPT 319/N

The example given (RPT 319/N) therefore indicates that the
transponder unit is a mini-transponder, operating in the 30 kHz
band, rated to 1000 meters depth, with a + 90° beamwidth and a
rechargeabl e battery.
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Beam patterns

Thefigure below shows the beam patterns. A beam pattern shows
the transmit/receive sensitivity in the different directions.

180

RPT 319 series
Source level =188 dB

(Cd6236) 180
RPT 324 series

Source level = 195 dB

Figure 2 - Examples of beam patterns

Accessories
A floating collar is available to fit around the transponder.

6 857-160748/ F



Technical specifications

TECHNICAL SPECIFICATION

Common specifications

General

Thetechnical detailsgivenin thisparagraph are genera for al the
RPT transponder types.
Housing material Anodised aluminium
Housing coating Polyurethane
Outside diameter (with coating) 75 mm
Operating temperature 0°C to +30°C

Power supply

The following power supplies are available:

* Internal Nickel Metal Hydride rechargeable battery
* internal Lithium battery

* external 23 - 30 Vdc.

Transmitter

Power maximum 100W
Frequency 25 kHz to 31 kHz
Transmitter pulse length 10 ms
Receiver

| Receiver bandwidth (-3dB) 20 kHz to 27 kHz

Responder operation
* Responder trigger connection:
- Via the external connector.
* Responder trigger signal:
- Positive logic pulse
- amplitude5Vto25V
- 2msto 6 msduration.

857-160748 / F 7
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Source level and receiver sensitivity

Model series Source level - max | Receiver sensibility
(2 steps) (2 steps)
RPT 319 188 dB* 100 dB*
185 dB 110 dB
RPT 324 195 dB* 100 dB*
192 dB 110 dB

* Factory pre-set.

RPT 319
Specific technical detailsfor the RPT 319 basic unit:
Weight in air 2,3 kg
Weight in water 1.0 kg
Overall length 330 mm
Operating depth 1000 m maximum
Transducer beam +90°
RPT 324
Specific technical detailsfor the RPT 324 basic unit:
Weight in air 2.5kg
Weight in water 1.2 kg
Overall length 350 mm
Operating depth 2000 m maximum
Transducer beam +45°
Floating collar
Specific technical details for the floating collar:
Deep rating 2000 m
Weight in air approx. 12 kg
Nett buoyancy 5 kg
Overall height with cage approx. 530 mm
Diagonal diameter 275 mm
Colour orange

857-160748/ F




Operation

OPERATION

Thetransponder isdesigned for operation in water only. However,
thetransponder may beoperated inair for test purpose over ashort
period.

Switch settings

Caution: The channel switches must be set accurately, or the RPT will not
operate correctly.

—

Refer to important information on page 1.

Transducer handling

At transportation and storage, the transducer face and the O-ring
groovers must be protected. Do not leave thetransducer resting on
theface, because even asmall roughnesson the support may cause
a permanent destortion in the polyurethane face.

As aprecaution at storage, short-circuit the electrical wires. This
prevents unpleasant voltages, which otherwise may appear from
temperature variations.

Pre-deployment checks

Prior to deployment of the transponder it is important that the
following checks are made to ensure correct operation.

Basic check

1

—

2

857-160748 / F

Ensure the unit locking screw isfully tightened.
Refer to figure on page 42.

If no external responder signal or external power is to be
used, ensure the end cap connector has ablanking cap fitted.

If the unit has been altered from the factory pre-sets, check
that the unit is configured as per your requirements.

Refer to paragraph Source level/Sensitivity settings, on page 29
and paragraph DIP switch settings on page 30.

If theunit hasarechargeable battery, ensuretheunit hasbeen
recently charged.

Refer to page 17 for for details.
For change of Lithium battery:
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—

6

Refer to page 15 for details.
Select the channel required via the end cap switches.

Activate the transponder

1

Switchtheunit ON viatheend cap switch. Theunit will ping

twiceto indicate it is activated.

If:

- Theunit does not ping, switch the unit OFF and leave it
for approximately 5 minutes. Switch the unit back ON
and listen for the pings.

- The unit emits a triple ping, this indicates the channel
switches are set to an illegal channel (for example 30).
The triple ping will be emitted every 10 seconds until a
legal channel is set.

Notethat thetriple ping will also be emitted if aswitchis
dightly off its number.

If several RPTs are powered up simultaneoudly, they may

interrogate each other, causing uninterrogated replies.

Check that the unit repliesin air asfollows:
- Use the TTS 286 Transponder Test Set for HPR 300
channels.

- UsetheHPR 400 and thetest transducer for HPR 400/300
channels.

- Alternatively lower the unit into the water alongside the
ship, and test with the topside system.

External supply and/or responder trig

If theexternal supply and/or responder trig areto be used, carry out
the following additional checks:

1

Ensure the external connector is correctly mated. In some
casesan air lock may be created when pushing the connector
on. Thismay result in the connector failing to be water-tight
and may cause the connector to become completely
disconnected. To ensure correct mating, grease the end cap
connector using Molykote 33 medium (or similar). Firmly
push the free connector (checking correct orientation) on.
When properly mated theremay bea‘ popping’ sound asany
air lock is released through the grease, otherwise there will
be a definite stop when mated. If the connection feels
‘springy’ or if the free connector moves away from the end
cap after mating, thereis possibly an air lock.

To remove the airlock, squeeze the sides of the free
connector using small pliers as you push the free connector
onto the end cap connector, taking care not to damage the
connector or the end cap.

857-160748/ F



Operation

Note:

Note:

857-160748 / F

A connector blanking cap is available as an optional extra, see
Spare partslisting at chapter 7.

3 Ensure any external supply to be used is a dc voltage of
between 23V & 30V.

Thevoltage must not be below 23V into the RPT. If below, the RPT
will take current from the internal battery.

4 If the responder function isto be used, check the unit in air
on deck, by using the topside system.

11
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Deployment

When fitting the transponder to a vehicle/structure, the unit must
be positioned with the transducer upright and there must be aclear
line of sight between the transponder’s head and the ship’s
transducer. A transponder may be fitted in two different ways as
follows:

1 Use a hose clamp with rubber insolation.

2 Two screw holes are provided in the end cap. Fit two eye
bolts into these holes, and use a rope to secure the
transponder to the vehicle/structure.

Screw holes - 6mm

(CD3810A)

Figure 3 - Screw holes for eye bolts

Recovery checks

12

1 After recovery, switch OFF the unit.

2 Wash theunit thoroughly in warmfresh water to dissolveany
salt deposits and clean off any sand or silt.

3 Carefully clean off the grease on the external connector,
taking care not to contaminate the connector with sand or
glt, and wash off, again in warm fresh water.

If arechargeable unit isto be re-deployed imminently, put the unit
on charge. Use the RPT 5382 battery charger to top-up the battery
pack.

There is no discharge cycle on the RPT 5382 battery charger,
therefore, theunit will alwayshave abetter capacity no matter how
long it is put on charge.

857-160748/ F



Operation

Floating collar

857-160748 / F

Thefloating collar isdivided lengthwiseinto two parts. Theseparts
are placed around the transponder housing and bolted together.
Thecollar isequipped with cagesto protect the transducer and end

cap.

Figure 4 - Example of transponder with floating collar

13
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BATTERY

Battery lifetimes

All figuresgiven in the table bel ow are based on atransponder set
to channel 33 and working at ambient room temperature.

Note: Always allow a safety margin of error in any operation
calculations.
Rechargeable battery pack Lithium battery pack
(fully charged)
Setting Quiescent [ 1 ping 1ping | Quiescent| 1 ping 1 ping
per sec per 4 secs per sec per 4 secs
180° Transducer
Normal
source level 900 hours | 20 hours 56 hours | 3100 hours | 70 hours | 193 hours
Reduced
source level 900 hours | 33 hours 76 hours | 3100 hours | 115 hours | 260 hours
90° Transducer
Normal
source level 900 hours | 18 hours 53 hours | 3100 hours | 65 hours | 182 hours
Reduced
source level 900 hours | 30 hours 72 hours | 3100 hours | 105 hours | 247 hours

Battery storage

14

If the unit is not to be re-deployed in the near future, storeitina
suitable environment.

The recommended temperature range for long-term storage of the
rechargeable battery cells is -20°C to +35°C*. Stored capacity
decreases over time due to the self-discharge of the rechargeable
battery cells.

Self-discharge is dependent on temperature. The higher the
temperature the greater the self-discharge over time. Long-term
storage hasno permanent effect on capacity. L ossesin capacity due
to self-discharge are reversible. After long-term storage (for
example more than one year at room temperature) up to threefull
charge/ discharge cyclesmay be necessary to obtain full capacity.

*The relative humidity should be < 50%.

857-160748/ F



Battery

Change of battery pack
To replace a battery pack, follow the procedure below:

857-160748 / F

1

woN

!

N

Dismantle the transponder.

Refer to page 31 for details.
Disconnect the battery connector.
For location - refer to figure 10.

Unscrew the screw holding the battery clamp rod, and then
remove the rod.

For location - refer to figure 10.
You may now remove the battery.
Assembly isbasically the reverse of dismantling.

15
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RPT 5382 battery charger

WARNING !

Note:

Note:

Note:

16

When you are charging the battery ensure:

- Good ventilation and stable temperature.
- The RPT/charger is not covered.
- No open fire, sparks or smoking in the area.

Overview

It is not recommended that old type battery chargers are used on
the RPT transponders.

The RPT battery charger is designed around a fast-charge
controller which monitorsthe state of the battery during charging.
The controller provides afixed current to the battery pack until it
detects that the battery pack is fully charged, at which point it
switches to a trickle charge current which can safely be applied
indefinitely.

Full charge is detected by one of the following three methods:

1 Negative voltage dope - When fully charged, NiMH cells
reach a peak voltage after which their voltage starts to fall.
The controller measures the battery voltage every 84
seconds and, if it detects a measurement lower that the
previous one, fast-charge is terminated.

2 Battery pack temperature - When fully charged the NiMh
cells heat up quite rapidly. A temperature sensor inside the
battery pack is used to detect this rise in temperature and
triggers the controller to terminate fast-charge.

3 Fast charge time-out - The controller contains a timer
which after 90 minutes of fast charge will time-out and
terminate fast-charge.

After any one of these methods has terminated fast-charge, the
battery charger goes to trickle charge and will not return to
fast-charge unless the reset button is pressed, or the mains supply
isturned off and back on.

If the old type MHT transponder is plugged into the 5382 Battery
Charger, the controller will detect that there is no temperature
sensor and will go into trickle charge and stay in that state.

If an old type 242 or 243 battery charger is plugged into the RPT
transponder, there will be no discharge cycle.

857-160748/ F



Battery

WARNING !

857-160748 / F

Depending onthestate of the battery under charge, the charger will
either go into charge mode or ready mode (trickle charge). The
battery pack will protect itself from damage, but full charge
capacity will not be achieved.

Therecommended temperature range for charging NiMh batteries
is0°Cto45°Cand, if thetemperature sensor insidethe battery pack
detects a temperature above +45°C, the battery pack will be
isolated from the charger.

(CD3855)

Figure 5 - Battery charger front

To recharge a battery
1  Turnthe RPT transponder off.
2 Connect the flying lead onto the RPT end cap connector.

Ensure the connector is plugged correctly into
the base of the transponder. (You should hear
a “click” when the plug has been properly
inserted.)

Refer to the figure and note on page 27.

3 Before connecting the charger to the mains, check that the
mains voltage selection switch is set correctly.

4 Plug the charger into the mainsand switch the mains supply
on. Thered LED (Power) on the front panel will light.

17
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5 Press the reset switch. The yellow LED (Charging) on the
front panel will light.
If, when charging, a negative voltage sope or an excessive
battery temperature is detected, or if the charger has been
charging for more than 90 minutes, the charger will not go
into fast charge.
To turn the charger into fast charge at this stage:
- Turn the mains supply off and back on, or
- pressthereset switch.

6  Whenthefast charge cycleiscomplete, (approx. 90 minutes
with afully discharged battery pack) theyellow LED will go
off and the green LED (Charging complete) will light.

7 Whilethegreen LED ison, thebattery will betricklecharged
and may be left in this state indefinitely.

The battery charger is not working - fault
finding

The procedures described bel ow, checksthe charger down to PCB
level.

Red power LED failsto light

1 Check the main fuse at the front panel (2 amp).

2 If this is intact, check the fuse mounted on the battery
charger’s PCB (1 amp).

—  Dismantling the battery charger see section below.
- Fuse specification:

—  Refer to page 46.

Dismantling the battery charger

1 Unscrew the four fixing screws located at the lower part of
each side of the battery charger.

2 Carefully remove the top housing.
3 The PCB is mounted at the front.
4  Assembly isbasically the reverse of dismantling.

Yellow charging LED fails to light/Green charging complete
LED islit

1 Check the transponder is turned off.
2 Check the transponder is an RPT not an MHT.

3 Check the battery pack/transponder temperature is in the
range 0°C to 45°C.

Yellow LED failsto light/Green LED failsto light
1 Check the connection between the charger and RPT is OK.

857-160748/ F



Battery

Battery safety

Caution:

WARNING !

857-160748 / F

Directions for handling of lithium/thionyl
chloride cells and batteries-Li/SOCI,

General

Themeaning of theword cell isthe basic el ectrochemical unit used
to generate or store electric energy.

A Dbattery consists of a number of cells that are electrically
connected. The cellsg/batteries to be discussed are of the type:
lithium/thionyl chloride - Li/SOCI>.

The energy density of thistype of cell is 15 times higher than for
alead/acid cell. (for D sizecells: approximately 430 Wh/kg versus
28 Wh/kg for lead).

These types of cellg/batteries must be handled with caution and in
accordance with this procedure.

In most cases where problems such as overheating, short circuit or
leakage have been reported, these are amost aways due to
improper handling or storage.

Safe storage

The cells must be stored in their original packing material asthis
eliminates unintentional short-circuiting of the cells. Cells must
never be placed or stored on metallic surfaces. Large quantities of
batteries should always be stored in aseparate building or separate
room that is cool, dry and well ventilated.

The recommended storage temperature lies between 0 C and
+24 C(max +50_ C, min-55_ C). Therecommended relative air
humidity should be in the range 40 to 70%.

Areas designated for the storage of lithium/thionyl chloride must
be clearly marked.

The warehouse must be equipped with fire extinguishersfor metal
firesclassD, dry sand, smoke diving equipment, protective hel met
and gloves that can withstand heat.

Never use water to fight a lithium fire. It can

result in the release of hydrogen that may
cause an explosion.
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Safe handling

The proposed path the batteries follow through the production
facility and at the subcontractors should be thoroughly reviewed
by plant safety personnel. Thisis advisable in order to eliminate
potential sourcesof electrical and physical damageto the batteries.
Examples of such potential sources are heating above 90°C,
incineration, short circuiting, charging, force over-discharging,
crushing, puncturing or disassembly.

All personnel working with or handling lithium/thiony! chloride
batteries must know how to work with and handle these unitsin a
safe manner.

Control of the physical dimensions of cells must be performed
using al-plastic callipers, or by means of dedicated approved test
equipment. All work bench surfacesthat comein contact with the
batteries must be of a non-conductive material.

All packing materials must be carefully removed from the battery.
The cell’ s positive and negative terminals are fitted with flexible
ribbon leads, but these can easily break. If leads break off during
installation, do no attempt to re-attach them. Positive and negative
leads must be cut separately to avoid short circuiting the cells.
Keep the soldering time on terminals to a minimum,; preferably
below 10 seconds in order to avoid overheating.

Before batteries are connected to a circuit, the circuit must be
tested to avoid short-circuiting or charging of thebattery. Theleads
to be connected to the terminals must be tinned before they are
soldered on. The battery terminals must never be connected by
means of wave soldering. Thiscan overheat the batteriesand cause
hazardous battery behaviour.

Safe transportation

Transportation of lithium/thionyl chloride cells containing more
than 0.5 g of lithium and batteries containing more than 1 g of
lithium are subjected to following international transport

regulations.

UN (United Nations) - no. 3090 class 9.
Aircraft: IATA DGR
Seatransport:  IMDG Code

Railway: RID

Road transport: ADR

All of Kongsberg Simrads lithium/thionyl chloride batteries
contain more than 1 g of lithium.
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The proper shipping name for these batteries are:
LITHIUM BATTERIES

LIQUID CATHODE (UN3090)

CLASS 9 MISCELLANEOUS

PACKING GROUP 2

Theregulationsstatethat the batteries must be packaged separately
in order to prevent externa short-circuiting. This can be done by
packing the batteriestogether, but separating each battery by inner
plywood containers. Maximum 500 g of lithium are allowed per
inner container. Each inner container must be lined with at least
one inch of a non-combustible packing material (for example
vermiculite). The batteries should then be packaged in UN
approved plywood boxes or steel drums.Transport of lithium
batteries by air is only permitted onboard cargo aircraft.

The goods must be clearly labelled: CARGO AIRCRAFT
ONLY.

Safe disposal

Lithium/thionyl chloride batteries do not contain any heavy
metals, and are therefore not regarded as special waste (contains
only biodegradable parts). No specia regulations concerning
disposal of these batteries have been released by authorities in
European countries.

Used lithium batteries very often contains a significant amount of
resdual energy. It is the danger of explosion that presents a
problem when disposing of these batteries. Used cellsand batteries
must therefore be handled with the same care as new ones. It isthe
manufacturer or theimportersrespons bility to advisethe end user
about the safe disposal of these types of batteries or cells. See
enclosed list of companies which have been approved to collect
and dispose of these types of cells and batteries.

Lithium batteries designated for disposa must be shipped in
accordance with the same regulations as those valid for new
lithium/thionyl chloride batteries. The batteries/cells must be
labelled:

WASTE LITHIUM BATTERIES FOR DISPOSAL

These batteries must never be incinerated. Before any disposal of
these batteries, adeclaration must beissued. Thelithium batteries
disposal number is 7094 with the EAK-code 16 06 05.
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Emergency procedures

In the event of hazardous battery behaviour, the area must be
evacuated immediately. If the batteries catch fire, it will resultin
the formation of thionyl/chloride, sulphur dioxide and chlorine.
Qualified personnel only, wearing smoke diving equipment must
be called in to deal with such afire. Suitable extinguishing media
are "Lith-X* class D (for meta fire) or by covering the fire
batteries with large amounts of dry sand.

In case of leakage, leaking batteries must be removed from all
personnel and equipment. The battery ingredients can form HCI,
SO, and H» upon contact with water,

(SOCl2+H20 -> SO+HCI).

Such batteries must only be handled by personnel wearing
protective equi pment consisting of : protectivegoggles, respiratory
protection, hand protection, protective apron (rubber or plastic),
protective boots (rubber or plastic) and eyewash. Electrolyte can
be neutralised with common baking soda. L eaking batteries should
therefore be placed in plastic bags containing baking soda. On
board ships, hazardous battery behaviour can be handled by
deploying the battery into the sea.
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Transponder configuration

TRANSPONDER CONFIGURATION

Channel selection

Principles

Channel selection onthe RPT transponder isperformed viathetwo

switches on the end cap.
—  Refer to figure on page 42.

Before you deploy the transponder, the required channel must be

el ected.

Note: If the transponder is switched ON, or has recently been powered
up, any change in channel may not be recognized by the

transponder for about 90 seconds.

HPR 400 channels

Note: The following channel numbers are not allowed:

- “Twinfigured” B(11, 22, 33...99)
- B(01, 02, 03 ...09)

Refer to table 1, HPR 400 channel numbers and operation

frequencies.

The HPR 400 system interrogatesthetranspondersby transmitting
two pulses with frequencies according to the protocol. The
transponder reply is determined by the second interrogation pul se.

A total of 56 positioning frequency channels are available. Refer

to table 1 for frequencies.

When the first interrogation pulse is an odd number, the reply is

250Hz higher than it is when the pulse is an even number.

* Switch A isset to thefirst digit of the desired channel number

- Rx1.

* SwitchBissettothesecond digit of thedesired channel number

- Rx2.

—  Refer to the timing diagram on page 24.

* Example:

If channel B12isto be selected, switch A must be set to position
1 and B to position 2. Referring totable 1, thefirst transmission
frequency will then be 21,000 Hz and the second transmission

frequency will be 21,500 Hz.

To find the reply frequency: The second frequency number is
2 s0 goto rows Be2/Bo2, and thefirst frequency number isodd
(1) therefore the Bo2 row is used. The reply frequency is

therefore 29,250 Hz.

857-160748 / F
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HPR 300 channels

TheHPR 300 system interrogatesthetranspondersby transmitting
one pulse with frequency according to the protocol.

For the HPR 300 a total of 14 channel numbers (frequency
combinations) are available.

Refer to table 2 for frequencies, and set switch A and switch B to
the required interrogation frequency to achieve the desired
transponder beacon transmission frequency.

HPR 300 (SSBL)

Rx1 X

10 ms 20 ms 10 ms
N

Turn-around = 30ms

HPR 400 (SSBL)

Rx1 Rx2 T
10 ms 20 ms 10 ms 20 ms 10 ms
N
e
Turn-around = 60ms (CD3805)

Figure 6 - Transponder reception and
transmission signal timing diagram
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HPR 400 channels and positioning
frequencies table

Transponder Operating frequencies
channel
number Interrogation Reply
Bel 21000 28500
Bol 21000 28750
Be2 21500 29000
Bo2 21500 29250
Be3 22000 29500
Bo3 22000 29750
Be4 22500 30000
Bo4 22500 30250
Be5 23000 30500
Bo5 23000 30750
Be6 23500 27000
Bo6 23500 27250
Be7 24000 27500
Bo7 24000 27750
Be8 24500 28000
Bo8 24500 28250

Table1 HPR 400 channel numbers and operating frequencies

Where:

B = Frequency band (30 KHz)

e
(0]

Even numbers (2, 4, 6, 8)
Odd numbers (1, 3, 5, 7)

HPR 300 channels and positioning
frequencies table

Switch | Switch | Transponder Operating frequencies
A B channel -

setting | setting number |Interrogation Reply
0 1 1 20492 29762
0 2 2 21552 30488
0 3 3 22124 31250
0 4 4 22727 31847
0 5 5 23364 32468
0 6 6 24038 27173
0 7 7 24510 27777
0 8 8 25000 28409
0 9 9 26042 29070
1 1 11 21552 27173
2 2 22 22727 28409
3 3 33 23923 29762
4 4 44 25126 31250
5 5 55 26455 32468

Table 2 HPR 300 switch settings, channel numbers and operating
frequencies
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The Transponder includes the following functions:

* Transponder
* Responder
* External power

The Transponder function is default. To activate the responder or
the external power functions, external connection is required.

Transponder function

The transponder function enables the unit to respond to a
through-water acoustic interrogation signal from a compatible
surface unit.

One of the available transponder channels must be selected viathe
transponder end cap switches, and the unit must be switched on.
Once selected, thetransponder will reply only to the corresponding
interrogation channel.

If no valid interrogations are received after 65 seconds, the
transponder unit will enter ‘deep’ state whereby the drain on the
battery pack will be at a minimum.

Onreceipt of avalidinterrogationtheunit will ‘wakeup’ andreply
to subsequent interrogations. The topside unit decodesthereply to
givejust therange, or therange and bearing, dependent on thetype
of surface unit employed.

Responder function

The responder function enables the unit to reply to a “Trigger”
pulseviatheexternal connector ontheend cap. Proceed asfollows:

Plug the connector tail into the base of the transponder.
Select the desired channel.
3 Switch the transponder ON.

4 Give avalid trigger pulse from the topside system, and the
transponder will reply at the previoudy selected channel.

N

If the responder trigger signal is lost, the transponder will
automatically revert to the transponder function after 65 sec. The
responder function is automatically initiated by the presence of a
valid “Trigger” pulse.
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Caution:

Note:

857-160748 / F

External power function

When the transponder is set to the external power function, it
requires adc supply of between 23 Vdc and 30 Vdc.

Proceed in the following order:

1 Plug the connector tail into the base of the transponder.
— Refer to figure7.

2  select the desired channel

3 switch the transponder ON.

Take care when wiring the unit. Incorrect wiring may cause
irreparable damage.

The transponder will be powered from the external supply aslong
as the external supply voltage remains above 23V. If the external
voltage falls below this level, or is lost (for example umbilical
failure), the transponder will automatically revert to its internal
battery pack (transponder function).

(CD3810b)

Figure 7 - Sandard external connection

As indicated in the figure above, one of the four holes in the
external connector islarger than the others. Thisholecorresponds
to a larger pin in the connector tail. Note that the external
connector may be rotated, placing this larger hole in a different
position than is shown in the figure. You must check the position
of the holes when plugging in the connector tail. Improper
insertion of the connector tail can cause damage. See alsowarning
on page 17.
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Abbreviation Wire colour Function If an equivalent con-
nector is used, wires
may be numbered as

W White External trigger 1
line

BK Black External OV 2
(common)

G Green Battery 3
Charger Input

R Red External 4
+23V - +30V

Table 3 External connector description
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Source level and sensitivity adjustment

For certain applications, you may need to adjust the source level
and sengitivity settings.

Note: If these are adjusted from their factory pre-sets, make a note to
ensure units are not deployed with the wrong configuration at a
later date.

To reduce the factory pre-set source level

When working at short rangesin aquiet acoustic environment, you
may require to reduce the factory pre-set source level. The effect
of reduced source level will be to increase battery life.

—  Refer to page 14 - Battery.

To reduce the factory pre-set source level:
Dismantle the transponder.

Refer to page 31 for details.

Move the jumper to the required position.
Refer to figure below.

Assemble the unit.

RN A

Refer to page 34 for details.

To reduce the factory pre-set sensitivity
setting

This can be performed when working at short ranges where there
is high degree of low frequency acoustic or electrical noise at the
transponder. To reducethese problems, you may reducethefactory
pre-set senditivity setting as follows:

Dismantle the transponder.

Refer to page 31 for details.

Move the jumper to the required position.
Refer to figure below.

Assemble the unit.

@y R

Refer to page 34 for details.
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Source level selection
Factory pre-set : Jumper fitted at B
DIP switch Reduced source level : Jumper fitted at A

o D [ ]

sl A %A i

5 B

D@QQ ]

(CD3807)
Sensitivity selection
Factory pre-set : Jumper in
Reduced sensitivity : Jumper out

Figure 8 - Jumper configuration on the microcontroller board

DIP switch settings

Note:

30

These DIP switches are for factory test use only.

If for any reason the unit is opened up, ensure that the DIP switch
SW1 on the processor board is set as below (factory setting) prior
to re-assembly.

DIP switch 1: ON
DIP switch 2: ON
DIP switch 3: ON
DIP switch 4: ON
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Maintenance

MAINTENANCE

General

Caution:

No maintenance is normally required, apart from charging the
battery, and washing the unit.

To select the source level and sensitivity, and to change the battery
pack, the unit must be dismantled.

Electronic devices can be destroyed by datic electricity. It is
essential thereforethat full protection against staticispractised by
service engineers.

Although the unit is resistant to mechanical vibration and shock,
every effort must be madeto avoid car el ess handling when the unit
isin use or being transported.

Conforms to EC directives 89/336/EEC Electromagnetic
compatibility.

Anti-extrusion backing rings

In February 1998, a new type of anti-extrusion backing ring is
implemented in the RPT transponder.

—  Refer to figure on page 36 and the spare part lists.

To keep them apart, wenamethe existing backing ring, Type 1 and
the new backing ring Type 2.

When it isrequired to replace the existing backing ring, replaceit
with the new backing ring type.

Transponder dismantling

857-160748 / F

For transponder assembly see figure 18, MST exploded view. To
dismantle the transponder unit, follow the procedure below:

Beforeyou start:
1 Switch OFF the unit.
2 Before opening the unit;

- Wash the unit thoroughly in fresh water, and dry off any
moisture on the outside.

- Any work must be carried out in aclean, dry area.
- Ensure full anti-static precautions have been taken.
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Dismantling:

1 Disconnect external cables (if any).

2 Carefully undo theunit locking screw about 2 - 3turns, while
protecting thelocking screw, to keep the protective anodised
coating intact.

3 Placethe unit vertically on the transducer, and push the tube
firmly downwards.

4 Unscrew the locking screw afurther 2 - 3 turnsand repesat as
above until the screw isfully undone.

5 Carefully pull the end cap away from the unit.

6  Whilst firmly grasping the transducer and housing, gently

pull one away from the other. (You may need to dightly
rotate each to ease separation). Great care should betakento
ensure no components are knocked.

Its now possible to access the Microcontroller board, the
I nterconnection board and the Battery pack.

Replacement of the transducer

The transducer is a sealed unit and can not be opened. If the unit
is not working, the whole unit must be replaced. To replace the
transducer, follow the procedure below:

1 Dismantle the transponder.
—  Refer to page 31 for details.
2 Remove the soldering at the connectionsH and L.
—  Thewireslocation. - refer to the figure on page 33.
Note: Snce MST unit serial number 350, the H and L pins on the

processor board have been changed - the H connection closest to
the processor board edge.

3

4
5

Unscrew the two crews holding the transducer.
The screw’s location - refer to figure on page 33.
You may now remove the transducer.

Assembly isbasically the reverse of dismantling.

Replacement of the microcontroller board
To replacethe microcontroller board, follow the procedure bel ow:

1

—

32

Dismantle the transponder.
Refer to paragraph 31 for details.
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Disconnect the battery pack and the transducer.
Unscrew the eight fixing screws.

Fixing screws location. - refer to the figure on page 33.
You may now remove the microcontroller board.

-hJIOOI\)

Transducer
fixing screws

(CD3869)

Figure 9 - Transducer wires and fixing screws

5 Assembly is basically the reverse of dismantling, but the
edge connector must be carefully aligned to the end cap
before tightening the board fixing screws.

Caution: You may destroy the edge connector if you force the end cap into
the housing.

Microcontroller board assembly

Battery
connector
| [

i
AT

Battery clamp ro

fixing screw . -
Microcontroller board fixing screws

Figure 10 - Position of the microcontroller board fixing screws
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Replacement of the interconnection board

To replace the interconnection board, follow the procedure bel ow:
1 Dismantle the transponder.

—  Refer to page 31 for details.

2 Unscrew the four screws holding the interconnection board.
—  Thescrews location - refer to figure below.

Fixing screws

: :

End cap

(CD3844)

Figure 11 - Position of the interconnection
board fixing screws

3 You may now remove the interconnection board.
4  Assembly isbasically the reverse of dismantling.

Transponder assembling

Note:

Caution:

Note:

34

Assembly isbasically the reverse of dismantling, but take note of
the following:

The condition of the O-ringsand anti -extrusion backing rings must
be checked. If there is any doubt as to their condition, or if they
have been in use for more than 1 year, they should be replaced.

| gnoring theserecommendationsmay resultinflooding of the MST
unit.

The anti-extrusion backing rings are used on all seals on all the
324 transponders.

Replacement of O-rings and anti-extrusion
backing ring

Procedure for handling the O-rings and anti-extrusion backing
rings.

1 Check the condition of theringsand carry out any necessary
replacements.
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2 Ensurethe ring surfaces are clean and freefrom any foreign
bodies or old grease.

3 Lightly greasetheringsprior to assembly using Molykote 33
medium or similar.

4 Re-fit the O-rings (see figure below).

Anti-extrusion .
(?nng

backinwinx2
7,1;/ Eopy

Transducer End cap
assembly

Hl Lol

(cD3811a)

2 O-rings

Figure 12 - O-rings and anti-extrusion backing rings location

5 Re-fit theanti-extrusion backing ring asfollows(in the outer
O-ring dot asindicated in the figure above).

Type 1 (old):
Both ends of the anti-extrusion ring are cut at an angle.
a Wind the ring around the transducer’ s mating surface.

b Ensurethat the angled ends of the ring meet as shown in
figure 13.

Type 2 (new):
a Placethering with the curved side towardsthe O-ring as
shown in figure 13.
6 Check that the ring isfitted correctly as follows:

b Carefully dide the transducer assembly into the housing
till the housing meets the first O-ring.

¢ Ensuring the ends of the anti-extrusion ring are correctly
positioned, press the transducer into the housing.

d Carefully withdraw the transducer assembly from the
housing till you can just see the anti-extrusion backing
ring (approx. 5 mm).

e Check that the ends of the anti-extrusion ring till are
correctly located in the dot, then press the transducer
fully into the housing.

35



36

Kongsberg Simrad RPT / Base version

Type 1:
Anti-extrusion
backing ring

O-rings

Transducer
for RPT 324

O-rings

I ]
@ [
5 \
(CD3868a)
Type 2:
Anti-extrusion
backing ring

Figure 13 - Fitting the anti-extrusion backing rings
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TRANSPONDER MAIN PARTS

The RPT transponder unit consists of the following main parts:

End cap assembly

Circuit boards
Battery pack (described in a separate section)
Transducer

End cap
Housing

O-ring
Processor
board assembly

= l

Transducer

i)
= T L
7 = jﬂﬁb [ﬂjﬁb
Blanking cap L Ej
O-ring BS 141 and Interconnection board ,t'-’\ntill_extrqsion
anti-extrusion assembly acking ring
backing ring
<4——— Battery pack

/@ ‘ «— Battery clamp rod

CSK screw

Circuit boards
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Housing

(CD3808b)

Figure 14 - RPT main parts

Overview

The RPT transponder electronics consists of the following two
printed circuit boards:

Microcontroller board
| nterconnection board

The transponder schematic and interconnections are shown in
figure 15.
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External
connector

Red Ext. Supply

Green  Charge

Black @ Volts

White Responder
Trigger

Channel
selection
switch

Onloff
switch

switch

38

%@f

23

Channel ~
selection O@m

&
L2

=

Channel switch 1

1 » 1
2 Channel switch 2 2 7
Switch power -
3¢ 3 H
Switch power +
4 < 4 L
Not used
5
Battery sensor
6 e 6 Processor Transducer

board 180g 1802 or 90

Interconnection 7
board

Battery +
<
or
Processor
board 90g 2

Responder trigger

Depth control switch

10 Switched power

10

Charge 4 | Battery +

1

Battery pack
Lithium
or
Rechargeable

Charge Charge

12

12

@ Volts Battery -

13

13

14 @ Volts > 14 ‘Banewsensor

(CD3814)

Figure 15 - RPT transponder schematic

Microcontroller board
A block diagram of the electronicsis shown in figure 16.

The unit iscontrolled by a processor. During quiescent operation
the processor isin power down mode (clock stopped) to minimise
the power consumption.

Boththereceiver and thetransmitter areintegrated intheprocessor
board

Two paradlé fully synthesized receiver channels are implemented
to alow HPR 300 pulse command decoding and HPR 400
positioning support.

A separate transmission synthesi zer isimplemented to allow rapid
frequency changing. A watchdog timer is incorporated, causing
the logic signals generated by valid interrogation pulses to be
re-routed to the processor’s reset pin in the event of a processor
powerdown state.

A seria port isavailable for code verification and board and unit
production testing. In normal operation the unit is configured via
the external channel select switches.

Recaiver

Thetransducer isinterfaced to the main gain block of thereceiver
viaa2nd order passive highpassfilter. Thiswill reject out-of -band
signals before any amplification is performed, thusimproving the
transponders performance by preventing front end overload by
high level out of band acoustic sources.
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Under normal operation the processor will verify that theincoming
pulseisof sufficient length to qualify asavalidinterrogation pulse.
The reply turn-around-delay will be timed by the processor, from
the leading edge of the incoming pulse, that is the time that the
amplitude first crosses the detector threshold. The second
reception channel ispowered-down if the operating mode doesnot
requireit.

Transmitter

The transmitter contains two frequency synthesizers. The first is
for the HPR 300 frequencies and consists of a 10MHz oscillator
and a programmable 8 bit divider. The second isfor the HPR 400
frequencies and consists of a clocked successive adder. The
hardware is implemented using an EPLD which also contains
some of the watchdog/reset logic and the transmission gating
circuitry. Thetransmission synthesizer isswitched off when not in
use to minimise supply current. The power amplifier is a
transformer coupled push-pull design.

Interconnection board

The interconnection board is mounted on the connector end plate.
This board contains all the input and output interfacing for the
transponder. The Transducer and the Battery pack are connected
directly to the processor board. Refer to figure 15 for details.
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Transducers
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Overview

TheRPT 319 and 324 are supplied with different transducer heads.
The transducer is mounted in one end of the cylindrical
transponder. The two transducers are mechanically
interchangeable with each other. As a standard, two O-rings for
water sealing between thetransducer and thehousing areprovided.

Transducer 180

The transducer has a beam pattern covering one hemisphere. The
two wiresfor electrical connection, run through aholein the rear
wall.

Transducer 90

The transducer has a 90 degrees conical beam. The transducer is
oil filled to withstand the high pressure. The two wires for
electrical connection emerge from the bottom.

In addition to the two O-rings for water sealing between the
transducer and the housing, an anti-extrusion backup ring is
provided.
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End cap

42

The end cap holds the following:

On/off switch

Switches for channel selection

Unit locking screw

External connector

Two screw holes which can be used for:

- Fitting two eye bolts, to secure the unit using a rope.
- Fitting two anodes to protect the unit against corrosion.

External connector

Channel
selection
switch ‘A’

Channel
selection
switch ‘B’

On/off
switch

Unit locking

screw (CD3810)

Figure 17 - End cap
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SPARE PARTS

Introduction

Codes used

857-160748 / F

This chapter lists the parts and modules defined by Kongsberg
Simrad asLine Replaceable Units(LRUSs) for the RPT transponder
series. These LRUs are the individual parts and items which the
manufacturers considered are replaceable by the loca
mai ntenance engineer. Exploded figuresareincluded to assist you
with part identification.

he required mounting components (such as nuts, boltsetc.) are not
identified on the figures, and the order numbers are not allocated,
as we regard these items as standard commercia parts available
from retail outlets around the world.

The following codes are used in the partslists:
Part no. - Kongsberg Simrad’ s part number.
[tem name -The name of the item.

Technical data - Technical specifications and any other relevant
information.

Drw. ref. - Reference number of the production or illustration
drawing where the item isincluded. If anumber isgiven here, the
drawingwill beincluded inthemanual’ sdocument’ sdrawingfile.

Drw. pos. - Theitem’ s position number onthe drawing referenced
above.

No. in sys. - The quantity of theitem used in the system. Note that
thisinformation is not provided for standard components such as
nuts, bolts and washers.

Rec. spares - The quantity of theitem recommended to be carried
as spares onboard the vessel. Note that this information is not
provided for standard components such asnuts, boltsand washers.
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RPT transponder - exploded view

Thisparagraph displaysan exploded view of the RPT transponder.
The parts lists are presented on the following pages.

O O Outp?t
transformer
Inductors I 3 @\ @@@
L4 and L5 Matching coil
L 900
O-ring
End cap assembly Processor
board assembly Transducer
@ 17agits)
Oa - d— 1 E
SN - - [E>
—| B

Anti-extrusion
backing ring
O-ring  Anti-extrusion  Interconnection board 47 Battery pack
backing ring assembly

[ k"ﬂ’/@ Battery clamp rod

Housing

“—

(CD3808c)

Figure 18 - RPT transponder - exploded view

External

connector @E Connector
tail

(CD3810c)

Figure 19 - RPT transponder end cap and connector tail
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RPT transponder unit list

Part no. Item name Drw. ref. No. in sys.

- Technical data Drw. pos. Rec. spares
RPT-087067 RPT 319 Transponder unit - -
- - N/A -
RPT-087068 RPT 319/N Transponder unit - -
- - N/A -
RPT-087318 RPT 324 Transponder unit - -
- - N/A -
RPT-087319 RPT 324/N Transponder unit - -
- - N/A -

RPT transponder parts list

Part no. Item name Drw. ref. No. in sys.

- Technical data Drw. pos. Rec. spares
5382-6020 Inductor L4 and L5 Figure 18 2
- - 1 -
5384-6008 90° Output transformer Figure 18 1
(200130) - 2 -
5383-6008 120° Output transformer Figure 18 1
- - 3 -
5382-6021 180° Output transformer Figure 18 1
- - 4 -
5384-6007 90° Matching coil Figure 18 1
(200131) - 5 -
5383-6007 120° Matching coil Figure 18 1
- - 6 -
5382-6019 180° Matching coil Figure 18 1
- - 7 -
5382-6001 End cap assembly Figure 18 1
- - 8 -
5382-4013 Blanking cap Figure 18 1
- - 10 1
53-0013 O-ring Figure 18 3
- - 11 2
211-0048 Anti-extrusion backing ring Figure 18 2
- - 12 1
5382-6015 Interconnection board assembly Figure 18 1
- - 13 -

857-160748 / F
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Part no. Item name Drw. ref. No. in sys.

- Technical data Drw. pos. Rec. spares
5384-6006 90_ Processor board assembly Figure 18 1
- - 14 -
5383-6006 120_ Processor board assembly Figure 18 1
- - 15 -
5382-6006 180_ Processor board assembly Figure 18 1
- - 16 -
30-0324 90_ Transducer Figure 18 1
(210173) - 17 -
30-0001 120_ Transducer Figure 18 1
(312-073877) - 18 -
30-0002 180_ Transducer Figure 18 1
- - 19 -
5382-6009 Lithium battery pack Figure 18 1
- - 20 -
5382-6004 Rechargeable battery pack Figure 18 1
(198-087169) - 21 -
213-0010 Countersunk screw Figure 18 1
- M4 x 10mm 22 -
5382-2014 Battery clamp rod Figure 18 1
- - 23 -
5382-2000 Housing Figure 18 1
- - 24 -
37-0082 External connector Figure 19 1
- VSG-4-PBCLM 1 -
37-0083 Connector tail Figure 19 1
- approx. length 60 cm 2 -

5382 battery charger parts list

Part no. Item name Drw. ref. No. in sys.

- Technical data Drw. pos. Rec. spares
5382-6900 Battery charger Figure 16 -
(LAD-087080) - - -
151-499 Fuse 1 AT (slow) ceramic - 1
(251-084784) - N/A 1
150-0053 Fuse 2 A T (slow) ceramic - 1
(251-084785) - N/A 1
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MAIN INDEX

The next pages presents the main index of this manual.
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A

Abbreviations, 2
Accessories, 6

Acoustic environment, 29
Activate the transponder, 10

Anti—extrusion backing ring, 31
Type 1 (old), 35
Type 2 (new), 35

Anti—extrusion backing rings, 34
Anti—extrusion ring, 35

Available transponders, 4

B

B, 25

Battery charge
Battery pack temperature, 16
Fast charge time—out, 16
Negative voltage slope, 16

Battery charger, 12, 16

Battery charger — fault finding, 18
Battery connector, 15

Battery life, 29

Battery lifetimes, 14

Battery pack, 32, 37, 39

Battery safety, 1, 19

Battery storage, 14

Battery types, 3

Beam patterns, 6

C

Change of battery pack, 15
Channel numbers, 23
Channel selection, 23
Charging, 18

Charging complete, 18
Circuit boards, 37

configuration, 23

857-160748 / F

D

Deployment, 12
DIP switch 1, 30
DIP switch 2, 30
DIP switch 3, 30
DIP switch 4, 30
DIP switch settings, 30

Directions for handling of lithium/thionyl
cloride cells and batteries—Li/SOCI2, 19

Disconnect the battery pack, 33
Dismantling, 31
Dismantling the battery charger, 18

E

e, 25

EC directives 89/336, 31
Edge connector, 33

EEC Electromagnetic compatibility, 31
Electrical noise, 29
Electrical wires, 9

End cap, 33, 37, 42
Example, 23

Example:, RPT 319/N, 5
External cables, 32
External power, 26
External power function, 27
External supply, 10, 27
External voltage, 27

F

Fast battery charging, 2

Figures:

Battery charger front, 17

Electronic schematic of the microcon-
troller board, 40

Fitting the anti—extrusion backing rings,
36

Jumper configuration on the microcon-
troller board, 30

O-rings and anti—extrusion backing rings
location, 35
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Position of the interconnection board fix- |
ing screws, 34
Position of the microcontroller board fix-

. Illustrations:, Examples of beam patterns, 6
ing screws, 33

RPT main parts, 37 Instruction manual, |
RPT transponder — exploded view, 44 Interconncetions, 37
RPT transponder end cap and connector )
tail, 44 Interconnection board, 32, 37, 39

RPT transponder schematic, 38
Screw holes for eye bolts, 12

Standard external connection, 27 J
Transducer wires and fixing screws, 33
Transponder reception and transmission Jumper, 29

signal timing diagram, 24
View of the end cap, 42

L
LED, 2
Line Replaceable Units, 43
Lithium Battery, VII, 1
G Lithium battery pack, 14
Lithium pack, 3

Floating collar, 8, 13

Functions, 26

General description, 2 Long—term storage, 14
Green charging complete LED is lit, 18 Low frequency acoustic, 29

Green LED fails to light, 18 LRUs, 43

H M

main index, 47

HIPAR, 2 Main parts, 37
Hose clamp, 12 Maintenance, 31
Housing, 2, 37 Manual contents, 1
Housing coating, 7 Material, 5

MF, 2
Microcontroller board, 32, 33, 37
Model name, 5

Housing material, 7
HPR, 2

HPR 300 channels, 10, 24, 25
Model number, 5

Molykote 33 medium, 34

Tables: MPT, 2
External connector description, 28

HPR 300 switch settings, channel numbers

HPR 300 positioning frequencies, 25

and operating frequencies, 25 N
HPR 400 channel numbers and operating
frequencies, 25 N 5
HPR 400 channels, 25 N/A, 2
HPR 400 positioning frequencies, 25 Name principles, 5
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NiMH battery pack, 3

O

0,25

O-ring groovers, 9
O-rings, 34

Operating temperature, 7
operation, 9

Option, 5

P

Power supply, 7
Pre—deployment checks, 9
Processor board, 38

Protective anodised coating, 32

Q

Quiescent operation, 38

R

Receive sensibility, 6
Receiver, 7, 38

receiver, 38

Receiver channels, 38
Receiver sensitivity, 2
Recharge a battery, 17
Rechargeable battery pack, 14
Recovery checks, 12

Red power LED fails to light, 18
Reduce the factory pre—set sensitivity set-

ting, 29

Reduce the factory pre—set source level, 29

Relative humidity, 14

Replacement:
Anti—extrusion backing, 34
Interconnection board, 34
Main board, 32

857-160748 / F

O-rings, 34
Transducer, 32

Responder, 26
Responder function, 26
Responder operation, 7
Responder trig, 10
Responder trigger, 7
ROV, I, 2

ROV Positioning Transponder, 5

RPT 1,1,2,5
RPT 319, 4, 8
RPT 319/N, 4
RPT 324, 4,8
RPT 324/N, 4

RPT 5382 battery charger parts list, 46

RPT features, 2

RPT transponder — exploded view, 44

RPT transponder parts list, 45
RPT transponder units, 45
RPT transponders, 3
Rreceiver sensibility, 8

S

Safe storage, 19

Safe transportation, 20
Self—discharge, 14
Sensitivity adjustment, 29
Soldering, 32

Source level, 2, 8

Source level adjustment, 29
Spare Parts, 43

SSBL, 2

Static electricity, 31
Storage, 9

SW1, 30

Switch A, 23

Switch B, 23

Switch the unit on, 10

T

Technical specification, 7
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Temperature variations, 9
Test Set, 10

Test transducer, 10
Transducer, 32, 37, 39, 41
Transducer assembly, 35
Transducer beamwidths, 3
Transducer face, 9
Transducer handling, 9

Transducers:
180, 41
90, 41

Transmit sensibility, 6
Transmitter, 7, 38, 39
Transmitter pulse length, 7
Transponder, 26
Transponder assembling, 34
Transponder function, 26
Transportation, 9

Trickle charge, 17

Trigger pulse, 26

W

Wires, 32
Wiring, 27

Y

Yellow charging LED fails to light, 18
Yellow LED fails to light, 18
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Blank page
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