CSPP Capacitor Charging Unit
Operation Manual

CSP-CSPP-8000/2



CSPP Capacitor Charging Unit Operation Manual fr “ APPLIED ACOUSTICS
CSP-CSPP-8000/2 L) UnderwaterTechnology

Page 2 of 59



CSPP Capacitor Charging Unit Operation Manual /r “ APPLIED ACOUSTICS
CSP-CSPP-8000/2 L | Underwater Technology

Table of Contents

SECTION 1 - OPERATIONAL

1. Environmental Considerations 5
2. Introduction 6
3. Installation 7
4. Operation 14
5. Operator Controls and Indicators 17
6. End of Life Recycling / Disposal 21
7. Specifications 22

SECTION 2 - TROUBLESHOOTING

1. Introduction 25
2. Circuits and Descriptions 26
3. High Voltage on Circuit 31
4. Repair & Fault finding on CSP Power Supplies 33
5. CSP Basic Fault Diagnosis 34
6. Troubleshooting Guide 37
7. Changing a Thyristor ‘Module’ in the Field 40
SECTION 3 - CIRCUIT AND BLOCK DIAGRAMS

1.Introduction 43
2.Circuit and Block Diagram Index 43

Thank you for choosing Applied Acoustic Engineering as one of your subsea equipment suppliers.
We hope you experience many years of reliable operational use from our products.

If you do encounter any technical issues with any of our products then please don’t hesitate to
contact our Technical Team via the following methods.

Tel:  +44 (0)1493 440355
Fax: +44 (0)1493 440720

Email: techsupport@appliedacoustics.com

Applied Acoustic Engineering Ltd has made every effort to ensure that the information contained in this
manual is correct at time of print. However our policy of continual product improvement means that we

cannot assume liability for any errors which may occur.

These written instructions must be followed fully for reliable and safe operation of the equipment that
this manual refers to. Applied Acoustic Engineering Ltd cannot be held responsible for any issues
arising from the improper use or maintenance of equipment referred to in this manual or failure of the
operator to adhere to the instructions laid out in this manual. The user must be familiar with the
contents of this manual before use or operation.
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WARNING

THIS EQUIPMENT CONTAINS LETHAL VOLTAGES, AND MUST
BE EARTHED AT ALL TIMES.

ENSURE ADEQUATE SAFETY PROCEDURES ARE EMPLOYED.

Information in this manual is copyright 1993 — 2008, Applied Acoustic Engineering Ltd.

This manual is loaned without other consideration than the agreement and condition that it is not
to be reproduced, copied or otherwise disposed of directly, and is not to be used in whole or in
part to assist in or to furnish any information for the making of drawings, prints, apparatus or parts
thereof.
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SECTION 1 - OPERATIONAL
1. Environmental Considerations
Seismic Sound Sources And Marine Life

Although not proven, there is concern in some quarters that marine mammals may be harmed or
their behaviour changed by seismic activity. The sound pulses from sparkers and boomers is much
lower in amplitude and higher in frequency (so it will travel less far) than air guns. However it
makes sense that a precautionary approach to emitting sounds in the whales and dolphins’ natural
habitat should be observed.

The CSP energy sources described in this manual have the ability to “soft-start” and increase the
energy emitted in the water slowly over time and this technique will give any marine mammals
nearby the opportunity to escape before maximum signal amplitude is reached. It will also give
them a chance to get used to the noise if they choose to stay (!) rather than being subjected to a
sudden shock of a full power seismic signal.

The procedure is quite simple:-

By using a slow repetition rate — say at 1 pulse per 15 seconds and by using the “Auto” charge
rate, the energy will slowly increase over the course of several minutes. Once full power has been
achieved, the repetition rate can then be slowly increased until the rate desired for the survey has
been achieved.

Another factor to consider is to ensure that the start of any survey line is not in such a location that
any cetacean is trapped by the vessel and the noise, for example in a small harbour. In such an
instance, the survey should start in such a place that any cetacean in the vicinity has a clear and
rapid means of escape into open water and away from any unnatural noise source. Further details
and advice can be obtained from the following web site: -
http://www.jncc.gov.uk/pdf/Seismic_survey_guidelines_200404.pdf. This web site refers to UK
waters and relates to air guns as the sound source (in many ways different to a sparker or
boomer), but should serve as a useful guide nonetheless.
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2. Introduction

This manual covers the CSP-P model available from AAE. The CSP-P is based on the highly
proven CSP-300, the CSP-P has a high voltage charger rated at 1500 joules per second, and can
supply up to 350 joules of energy per shot into boomer and sparker loads. The CSP-P allows the
user to select a greater number of power levels than previous models; this can effectively tune the
source to the desired frequency response.

All CSP power supplies across the range incorporate many common parts and can be considered
essentially similar with varying power capabilities. All units feature a switchable soft start ‘power
save’ circuit; AVIP (Automatic Variable Input Power) which allows the units to be operated from
reduced generator sizes when operating at low output powers.

Traditional high voltage power supplies (bang boxes) will charge the energy storage capacitors at a
fixed high rate for example at 1500J per second even when the average energy drawn from the
capacitors is less; a typical example may be 100 J at 3 pps (300J). This results in a rapid capacitor
charge rate for 67 mS followed by nothing, until the next discharge / charge cycle. This charge / no
charge operation can often result in generator hunting as the load changes, and may mean that a
larger generator is needed than would be the case if the power requirement was averaged over
time. By reducing the peak charge rate, the generator hunting is all but eliminated, and a smaller
capacity generator is required. The AVIP circuitry will automatically adjust charge rate from 20% to
100% of specification, thus lowering the peak charge rate to just 300 J / second compared to
bursts of 1500J/second. The circuitry also features a soft start function, which may take around 20
seconds before the charge rate is ramped up to the correct amount for the task in hand.

The CSP-P allows the user to effectively ‘tune’ the sound source to operate at a lower frequency
by lowering the operating voltage and increasing the capacitance to supply the correct energy to
the sound source. This may be effective in certain instances where more penetration is required.

The CSP-P monitors the output of the system for open circuit fault conditions and over current fault
conditions, limited to approx 4000A.
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3. Installation
Siting the CSP-P

The CSP-P units can deliver high energy, high voltage pulses, yet still emit minimal electrical
emissions, and so can carry the CE mark.

The CE marking ensure that the CSP-P’s can be sited next to sensitive electronic equipment which
carry their own CE marking (for susceptibility to emissions) and will be unlikely to cause them
interference. However it is often more convenient to locate the CSP-P’s nearer to the back deck
and the deployment area so that the high voltage ‘output’ cable run is minimised.

As high voltages are present, the CSP-P’s must be located away from water spray and
condensation, in an environment which is not allowed to become too hot. Care should be taken to
allow safe and easy access, and that high voltage cables are out of harm’s way. It should also be
possible to switch off the unit quickly without having to reach over it!

Ventilation should also be present. All units draw air in from the front and exhaust air from the rear.
For operation in high ambient temperatures, the rear cover of the transit case should be removed
to allow a good air flow.

If condensation is allowed to develop serious damage may occur. Good room ventilation should be
ensured, with no sudden change in temperature (i.e. bringing the unit into a warm room from a cold
area) and allow the fans to operate for 10 - 15 minutes before switching on the high voltage.
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Earthing

All CSP-P’s MUST be earthed. The M8 earth bolt on the front panel should be connected to the
vessel earth by a heavy gauge wire or cable. On larger ships, earth is usually a steel bulkhead, but
for smaller fibre glass / wooden vessels a sea earth is necessary. A sea earth can be constructed
from a 25 mm? or larger copper cable with 1 — 2 metres of insulation stripped off with the entire
exposed copper conductor in the water. A weight will be required to ensure that the sea earth cable
is in the water at all time during towing activity even during heavy roll.

It is recommended that earthing arrangements are checked regularly as corrosion or abrasion (or
metal cutting gear!) can cause damage which may result in the equipment becoming unsafe from
having an ineffective earth.

The CSP-P range of Capacitor Discharge PSUs is compact and easy to operate. However, the
units still generate lethal voltages, and the operators should make themselves aware of all
necessary safety procedures. The equipment is designed so that there is no need for the operator
to go inside for anything, except major repairs. We cannot be liable for any consequences should
the units be opened. Health and Safety guidelines and our own Safety Policy strongly suggest that
factory training is received before opening the top cover.

This manual is supplied in three parts:

Section 1 | Basic operation information details.

For manufacturer trained technicians
only and provides troubleshooting
advice, schematics and circuit
descriptions.

Section 3 | Provides block and circuit diagrams.

Section 2
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Installation

The CSP-P Unit will normally be supplied from the factory in a ‘Hardigg’ transit case. As is the case
with all electronic equipment, care should be exercised in handling. For maximum airflow in high
ambient temperatures it is recommended that the anti-vibration housing rear panel be removed.
The CSP-P should be positioned on its base in a dry ventilated area. If the unit is to be operated in
very warm ambient temperature (25°C or above), for optimum performance an air conditioned
environment is strongly advised. If the unit overheats, it will switch OFF for a few minutes until it is
cool.

Although the unit produces minimal interference, and carries a CE mark, it is often good practice to
put the CSP-P away from the navigation and survey equipment and somewhere where cabling to
the sound source can be run conveniently and safely. It is this cabling which is the most common
source of electrical interference.

O EARTHING - FURTHER REMINDER

THIS UNIT MUST BE EARTHED / GROUNDED BEFORE ANY POWER IS APPLIED. FAILURE
TO DO SO MAY REPRESENT A SEVERE HAZARD TO BOTH EQUIPMENT AND
PERSONNEL.

The front of the CSP-P must be grounded to the ship’s ground system. This is achieved by
attaching a short length of thick wire or earth braid from the CSP-P front panel earth stud, to an
appropriate earthing point on the vessel. If a suitable earth cannot be found, the CSP-P earth stud
should be connected directly to the water using an adequate length of heavy wire, with the
insulation removed from the submerged end in the water. A weight will also be necessary to keep
the wire submerged when the vessel is underway.

Output Cable Connection

ENSURE POWER TO UNIT IS TURNED OFF BEFORE ANY CONNECTIONS ARE MADE.
Connect the high voltage cable to the CSP-P front panel using the high voltage connector. The HV
connector has 2 small sensing pins which will deactivate the high voltage if mains power is applied
without the connector in place. Ensure the HV connector is fully mated to the unit. The two larger
sockets should never be at a high potential but it makes sense never to attempt to touch these.

If you have our HV junction box, the two conductors of the acoustic source - boomer plate or
sparker should be connected to this before connecting to the CSP-P. The terminal wing nuts
should be tightened onto clean copper or tinned copper terminals. A good connection is hecessary
as high currents pass through these terminals. Ensure that the +ve or red terminal is connected to
the + mark inside the HV Junction box. The black or —ve terminal should be connected to the —
mark inside the HV junction Box. Ensure that the microswitch ‘clicks’ when the top cover is
secured. The HV Junction Box can be bulkhead mounted before the cover is secured. In the
situation of the power cable / sound source being caught on an object, the HV cable is pulled from
the HV Junction Box, rather than the CSP-P unit being pulled onto the floor.
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Output Cable Connection Cont

The junction box is usually supplied with a 1.5 metre lead, terminated in our HV connector. The
junction box is fitted with a microswitch which is connected to sense pins in the HV plug, ie
deactivating the high voltage charger if the lid is removed and the ‘INTERLOCK’ light will
illuminate.

Line Voltage Connection

Mains input is connected by the 3-Pin Amphenol on the left of the front panel. Nominal input
voltage is 230VAC 45-65 Hz. The wiring to this connector is as follows:-

A Ground / Earth
B Neutral
C Live

If a ready-wired plug is supplied, it will be supplied from the factory with the following colour
coding:-

Green/Yellow | Earth
Blue Neutral
Brown Live

The operator must ensure that the ac supply is capable of supplying sufficient energy to power the
CSP-P unit. Although the unit will operate from most generators of 3 kVA, the quality and
regulation vary considerably from make to make and how well they have been maintained. We
have used 3.5 kVA generators without problems. A voltage stabiliser is not necessary as any
reasonable variation of the AC supply will not affect the output voltage (hence power) unlike older
designs.

NB Some ‘inverter’ type generators do not work well with CSP-P units.
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The AVIP technology inside the unit can be utilised to reduce the generator requirements. The
CHARGE RATE switch has two positions (Located on rear panel)

IN : High Charge rate.

The charger delivers the full charge rate (1650 J/sec peak) on demand to charge
the storage capacitors.

ouT Auto Charge rate.
The AVIP (Automatic Variable Input Power) circuitry is operational. This adjusts the
charge rate automatically to suit the capacitor selection and the repetition rate used,
and ensures that a constant current is drawn from the AC mains supply. It is a soft
start circuit and adjusts the charge rate by 5% per sample; a sample occurs each
trigger pulse. AVIP will adjust the charge rate from 20% to 98%, thus allowing 100J

3pps operation from a 500 VA generator. Note that it can take up to 16 samples for
the charge rate to be set to the correct amount.

AC Power Requirements
Voltage ratings are quoted elsewhere in this manual.
Typical Currents

At 1500J at 1 pps (AVIP out of circuit); Non PFC charger, the following currents apply:-

Voltage Peak Current | Average Current
110 VAC 50 Hz 28A 19.7A
240 VAC 50 Hz 19.5A 7.9A

(At 60 Hz, the peak currents are slightly smaller)
To see clearly the effect of the AVIP board the following measurements are typical:-

240 VAC at 50 Hz supply. 100J at 1 pps output power

Peak Current Average Current
AVIP IN 2.58A 1.06A
AVIP OUT 9.51A 1.11A
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Line Voltage Derating

The capability of the HV charger to deliver energy to the load (storage capacitors) reduces with
reduced line voltage as the following tables apply.

240 V Models
Line Voltage Charge Rate
180 VAC 1250 J/second
200 VAC 1400 J/second
210 VAC >1500 J/second
115 V Models
Line Voltage Charge Rate
100 - 115 VAC 1300 J/second
116 — 130 VAC >1500 J/second

You may notice that the low line voltages above are below those specified in the rear of this
manual under ‘specifications’ The above tables denote the ability of the charger to perform under
certain line voltage conditions, and not the complete system. We do not recommend operating the
CSP-P units below the minimum voltages listed in the specification section of this manual.

Page 12 of 59



CSPP Capacitor Charging Unit Operation Manual fr “ APPLIED ACOUSTICS
CSP-CSPP-8000/2 X\ Underwater Technology

O FURTHER REMINDER

If the unit has recently been moved from a cold environment to a warm one, condensation may
have developed, which may cause arcing in high voltage equipment. The operator is advised to
switch the unit on and run the fans for 10-15 minutes before allowing the high voltage to be
switched on. This will allow the unit to warm up to the room temperature, and any condensation
will disperse.

Power Up

When suitably connected to ground, the transducer and AC mains, and the transducer is in the
water, the power can be applied using the ON / OFF switch and circuit breaker. The fans will run,
and the HV OFF / RESET button will illuminate. Select the appropriate power output required and
press the RESET button to reset the internal circuitry. Press the HV ON button: there will be a
small delay before the HV relays engage, and then the high voltage will come on as indicated by
the illuminated HV ON switch. Any changes in system parameters (such as power change) will
cause the HV to switch OFF, and the unit will need to be RESET before the HV can be switched on
again. If the INTERLOCK indicator illuminates, check the HV plug / HV junction box.

Trigger Input

Trigger input is by BNC connector. The unit accepts +ve trigger (triggers on rising edge) 5 - 20
volts. Opto-isolated, or by contact closure, as controlled by the KEY switch. (OUT for +ve key, IN
for contact closure.) The manual key button can be used too and this also shows, by illumination,
when a key pulse has been accepted. (A lockout circuit limits the unit to around 6PPS maximum.)

Local / Remote

The LOCAL / REMOTE switch allows connection of remote box for operation from the laboratory or
instrument room. Using the remote box is achieved by turning the LOCAL / REMOTE switch to
remote. The high voltage can only be turned on from the instrument room and not from the CSP-D
Unit. The high voltage OFF button is operational from the CSP-D Unit and remote box. The CSP
Unit can also be keyed from the remote box via a BNC socket. The remote also monitors the
status of the key detect circuitry, and the key

LED will only illuminate on reception of a valid key pulse within the CSP-D itself, thus the

operator can also see if the interconnection cable is OK. The remote also has a FAULT LED, as
well as high voltage ON and high voltage OFF indicators.

LOCAL Operation indicated by LED on — Switch OUT.
REMOTE Operation indicated by LED out — switch IN
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4. Operation

Operation of the CSP-P is similar to previous versions of the CSP.

Installation check-list:-

a) The sound source (boomer plate or sparker) has been connected and that it is in the water.

b) A key pulse is connected — either through the front panel BNC connector or through the
remote input.

c) A good earth has been connected from the ‘Safety Earth’ bolt on the front panel preferably
to both the ship and a sea earth.

d) AC mains is connected to the ‘Mains Input’ connector.

e) A safety check has been carried out to ensure that there is no-one in the water and that
crew members know that the unit is about to be operated.

Once switched on, the ‘HV OFF / RESET’ button must be pressed to reset any fault latches and
the light behind the ‘Manual Key’ button is flashing in sequence with the key input signal. The
output power can now be selected by using the Power Select rotary switch. The HV / RESET light
will illuminate upon a change in power setting press reset if required. Once the appropriate setting
has been made, the HV can be energised — press the ‘HV ON’ button.

A series of up to 2 clicks will be heard
depending on the energy selected as the
relays switch in circuit. Once these relays have
engaged, the high voltage is enabled. The HV
ON lamp is illuminated followed by the End of
charge lamp. This indicates that the HV is

ready to be discharged into the load upon .
reception of a key pulse. . TR N Q
X o s (

A AppLIEDACOUSTIC

(€ MANUFACTURED IN THE UK

If either of the power level switches is moved N8
or if the HV off/reset button is pressed, the unit will shut down safely. In an emergency, the red
‘STOP’ button can be pressed.

The maximum repetition rate is governed by the charge rate (1500 Joules per second) and the
amount of capacitance selected. For example, at 300J / shot the CSP-P models will run at 4 PPS ,
allowing for system overhead time.
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Energy Settings

CSP-P
SWITCH POSITION OUTPUT POWER
50J
100J
150J
200J
250J
300J
350J

N0 WINF

Operation of the CSP-P with a boomer sound source

A boomer plate as a sound source produces a single pulse and the amplitude and duration of this
pulse is controlled by the energy going into it. The energy is derived from the voltage and the
guantity of energy stored in the CSP unit. The voltage applied varies from 2.5KV to 3.9KV across
the range using 2 capacitors.

Load Specifications

The CSP-P units are designed to deliver high currents into boomer or sparker type loads. The
loads are quite different in make-up.

Boomer Load

A boomer plate consists of a coil imbedded in an epoxy or plastic material and thus by its nature is
an inductive load. The inductive ‘kickback’ is controlled by circuitry inside the CSP. Typical currents
into a boomer plate are listed below:-

Energy (HI) AA200 Plate EG+G Uniboom
100J 800A 900A
200J 1050A 1200A
300J 1250A 1350A

The currents will vary according to the length and type of cable used between the load and the
energy source. Note that the CSP-P units are specified for AAE and EG+G boomer plates and
have not — to date- been tested with any other type.

Ensure that the energy and repetition rate do not over drive the sound source ! (boomer plate -
check the boomer plate manual).
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Sparker power settings with CSP-P units

AAE Sparker Model Typical Input Energy
Number (Joules)
Squid 500 300 — 350

Sparker Load

A sparker consists of a number of electrodes in the (salt) water which creates a sound pulse as the
plasma bubble expands. The current into a sparker varies with cable length and type as well as by
the number of tips and the salinity of the water. Typical values are shown below for AAE sparkers
in standard seawater with a salinity of 35 ppm.

Energy Squid 500 (60 tips)
100J 1000A

Dummy Load

AAE manufacture a dummy load with precisely designed characteristics which can be used for
testing of CSP-D units in the workshop to avoid ‘water based dummy loads’ such as dustbins full of
salt water etc!

Please check with other sparker manufacturers whether their sparkers are compatible with the
specifications laid out in this manual.
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5. Operator Controls and Indicators

MAINS POWER Switch

Double pole switch that also acts as an over current circuit breaker. It is situated by the mains input
connector. The switch has standard O | positions.

EMERGENCY STOP Switch

In the event of an emergency the unit can be shut down. This switch shuts off the control logic of
the charger thus disabling the system. Rotate to reset.

HV OFF/RESET Switch

Needs to be pressed if fault occurs, or if someone has tampered with the controls. This button also
operates as the HV OFF button. Press to switch OFF.

HV ON Switch

Switches in capacitors and HV PSU, (note delays on switching), switch illuminates when the high
voltage is switched on operated in conjunction with the HV ENABLE key switch, thus to switch HV
ON, HV ENABLE needs to be enabled simultaneously.

MANUAL KEY Switch

Triggers CSP unit when pressed. Also illuminates when an external key pulse is detected

KEY POLARITY Switch

Used to select either:

+ve key pulse (3.5 — 20 volts, opto isolated triggers 0.5 mS from rising edge), or

contact closure (triggers 0.5 mS from falling edge or closure - not isolated).

LOCAL / REMOTE Switch

Controls whether an external remote box can be used, as marked on the front panel.
Note that the unit can be switched off from the front panel and the remote at any time.

CHARGE RATE Switch (Located on rear panel)

As previously described, this switch selects the AVIP circuitry or full charge.
Recommended position : Out (AVIP Engaged)
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Indicators
EOC (End Of Charge) Indicator

LED illuminated when the storage capacitors have reached their potential voltage (~2.5 to 4 kV).
In this way the operator can see if the unit is being run faster than the charger can cope with. If the
operator notices loss of data on the recording system, it may mean the CSP-P is being fired too
quickly, not allowing the capacitors to charge to their full potential. Slowing the repetition rate down
until the EOC LED flashes will ensure the appropriate voltage is reached across the storage
capacitors, also the correct energy is being discharged in the sound source.

FAULT Indicator
This indicator will normally illuminate when the unit is powered up, and will extinguish when the

RESET button is pressed. It will otherwise illuminate during most faults. Please note that the fault
light will not illuminate if the thermal cut-out operates in the charger module.

INTERLOCK Indicator
llluminated if front panel connector is left out when the unit is switched ON or if the lid of the HV

junction box has not been closed correctly. The interlock LED will also illuminate if the top cover is
removed. You will need to press RESET once the interlock condition has been cured.

TIME OUT Indicator
For safety, the HV is switched OFF after a period of approximately 25 - 30 seconds without key.
This also helps preserve the capacitors, as all pulse discharge capacitors are not designed to sit
powered up indefinitely.

HV FAULT Indicator

Indicates an output overvoltage, (possibly due to an open circuit capacitor), temperature fault or
low input voltage condition.

LOAD FAULT Indicator

Indicates an HV Output over current or open circuit condition. The indicator will be illuminated
together with the HV OFF LED for 10secs before resetting.
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Connectors

Mains Input

200 — 250 VAC mains input. Connection details are supplied elsewhere in this manual.
Remote

Allows operator to remotely control CSP-P.

HV Output

4 pin proprietary connector. Using our HV2 plug, the large connector pins are proof tested to 6000
volts and can operate with current pulses up to 6000 amps. The two small pins are used as
interlock pins. If these are left open circuit, the CSP-P will not be able to enable the high voltage
(INTERLOCK fault).

Trigger Input

The trigger input is connected via a BNC socket.
Rear Panel

Fuses

The rear panel contains 2 fuse holders, and these are the only things we recommend the operator
checks if he has not received factory training. The fuses are rated as follows:-

F1  3A Antisurge 1%4" (240V) 7A Antisurge 14" (110V)

F2 3A Antisurge 1%4" (240V) 7A Antisurge 1%4" (110V)

Charge Rate Switch (see text).
Recommended position is OUT to make use of the AVIP circuitry.
Fan Filters

These filters should be periodically cleaned to ensure maximum air flow. This can be done with a
small stiff brush.
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O SAFETY NOTICE

All interlocks and safety features are doubled. For example, if the HV connector is removed, the
HV is shut OFF by the logic board which controls the charger module AND the high voltage is
switched OFF by a separate relay. The interlock circuit operates from its own isolated 12V supply
and operates 2 relays, as well as the control electronics. However, it cannot be stressed enough
that the operator and all those who might come into contact with this equipment treat it with
extreme caution and should not take any safety feature for granted.

The unit should be disabled by removal of the mains lead or the HV Plug before any attempt is
made to make any wiring changes or inspection of the load. Despite being heavily insulated, the
HV cable should not be touched or held when the unit is operating. The load should always be in
the water before operation. Crewmembers should be made aware of these facts during
mobilisations.
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6. Product Recycling / Disposal

Within the EU all electronic components and batteries must be taken for separate

collection at the end of their working life under EU WEEE directives. Applied Acoustics

as a manufacturer within the EU will responsibly dispose of any returned end of life

Applied Acoustics components / batteries through a registered WEEE scheme. In order
to prevent uncontrolled waste disposal and promote re-cycling please return any end of life Applied
Acoustic components postage paid by sender to our UK head office. Please contact Tech Support
for a RMA number prior to shipping.
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7. Specifications

CSP-P Capacitor Discharge Power Supplies

Models Available
CSP-P : 1500J/s at up to 350J/shot.

Physical Specifications
CSP-P Size 19 Rack Mount 4U high excluding shock mount
housing.

Weight : 22 kg (Supply Only)

Electrical Specifications

Mains Input : 207 - 260 V 1 phase.
: 45-65Hz @ 2.5 kVA.
3-Pin connector.

Voltage Output : 2700 to 4000 volts DC.
Output Power : 50 to 350J
By 4-Pin connector (Power and interlock).
Selection : Rotary switches.
Trigger . +ve key (+5 to 25V rising edge) opto isolated or contact closure.

Set by front panel switch.

Discharge Method :  Semiconductor module.

Maximum Current . A current sensor ensures that the unit shuts down beyond
approximately 4000 Amps although the thyristor module can
exceed this.

Remote : 10 way Amphenol.

Earth : M8 stainless stud on front panel.

* SEE TEXT ABOUT GENERATOR SELECTION. 110 VOLT VERSIONS ARE AVAILABLE.
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Safety Features

Should any fault develop, the high voltage PSU (Charger) and all capacitors (which have bleed
resistors) are individually dumped to ground, until the system is reset. A double layer of safety cut-
outs ensure that partial failure results in system shutdown.

Interlocks

Time Out
Local/Remote

Load

Reset

Open circuit detect
Output current detect
Thermal shut-down

Options

Remote

Junction Box

Shock Mount Housing

Transit Case
Field Spares Kit

Dumps high voltage when fault develops.

Shut down after period (~30 seconds) without key pulse.

Disables remote (if fitted).

Shuts down HV upon open circuit load or load over current.

Resets unit after fault or if interlock activated.

Disables firing when an open circuit load is present.

Shuts unit down if current exceeds a pre-determined level.

HV charger shuts down if it overheats. HV Discharge semiconductor
thermally protected — unit will shut down if overheats.

Allows operator to control unit at a distance. Includes key
pulse line.

For connection of standard transducer cables to HV
connector.

For transportation and operation. (Recommended.)

For storage and transportation. Foam lined.

For trained technicians only. For servicing units in the field.

Although correct at time of printing, these specifications are subject to change without notice.
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SECTION 2 - TROUBLESHOOTING

1. Introduction
The CSP-P Units have been designed so that the operator does not need to remove the top cover

for any usual adjustments. The top cover should only be removed by factory trained personnel, and
the following points should be noted.

The safety features have been over-engineered for safety, but should not be relied upon:-

e An earth wand - connected to the front panel ground and ship ground should be used to
ensure any high voltage inside the unit is dissipated.

e Call the factory for advice if you are unsure about anything!

An earth wand can be supplied if required.
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2. Circuits and Descriptions

The following pages give brief circuit descriptions for major items inside the CSP Unit itself. The
descriptions should be read in conjunction with the diagrams (Schematics).

System Overview

The control board handles operation of the complete system and can be considered to be
electrically the ‘heart’ of the unit. It controls the operation of the charger with various control lines,
as well as switching the storage capacitors in and out of circuit; driving the triggering module for
the thyristor and accepting safety information from interlock switches such as the controls on the
front panel connector. As a back-up to this board, a separate ‘layer’ of control electronics - relays
from an additional isolated supply - are used to disable the capacitor charger supply.

The CSP-P Unit is designed for minimal operator intervention. The term, ‘No user serviceable
parts’, does really apply!

Access to the inside of the unit is initially through the top cover. Ensure that the AC supply is
disconnected - remove the AC plug from the front panel and then remove the lid securing screws.
Note that one of these is longer than the rest. It is this longer screw which controls the lid interlock
switch mounted on the left-hand side plate. There are quite a number of screws for the lid. This is
a feature recommended by UK HSE (Health and Safety Executive) to deter easy access to the
unit! It also is part of the electrical shielding of the system.

Once the lid is removed, access to the high voltage parts is achieved. We remind the reader that
we cannot be responsible for any errors or omissions by the manufacturer or any errors by the
operator after the top cover has been removed.
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High Voltage Section

The right side of the unit contains the high voltage parts. Each capacitor is switched in
and out of circuit by 12 kV rated, spring relays. The relays use a rotating moving contact
which is silver plated. The fixed contacts can be rotated in the event of wear. When
disconnected, the capacitors are discharged through the relays to ground via 10k Q
resistors, which are mounted on a circuit board on the RH panel. Although physically
small, these resistors can handle 2000J pulses at well in excess of the rated voltage of the
unit. It should be noted that the average power these resistors can tolerate is 6 watts.
Repeated discharge of the capacitors into these components will cause them to fail.

A specially designed high current thyristor switch is used in the CSP-P , interfaced to the
control board by an interface board. This is held in place with an isolated clamp
arrangement manufactured from Nylon 66.

Note: All models operate at approx 4KV.
HV Monitor Board

Using a current sensor the HV monitor circuitry monitors the output current to prevent
excessive load currents damaging components. The circuitry also monitors the HV voltage
to detect open circuit load conditions where the energy has not been discharged. Upon
detection of the above faults the board flags a LOAD fault to the control board, this fault is
automatically reset after 10secs in order to warn the operator of a possible fault with the
load thus preventing damage to internal circuitry.

HV Detect Board

This board using a HV resistor voltage divider via opto isolator provides voltage feedback
to the HV Monitor board on the charge status of the capacitors to detect an open circuit
faut condition. The board also contains diodes to protect the output bridge of the charger
from reverse voltage swing. There is also a set of high current diodes which are used to
limit the amount of reverse voltage swing on the output of the unit.

Thyristor Interface Board

This board provides an interface between the control board and the thyristor by providing
an isolated 5V supply and switching the 12V CMOS trigger pulse down to 5V TTL.
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HV Charger

The HV Charger is fitted in the middle of the chassis and runs from the rear to the front of the unit.
The charger is designed as a module, and we would not expect that field servicing could be carried
out on this unit.

Connections:- L2 - LINE
COM — NEUTRAL
GROUND

AC Section

The AC Section is to the left of the charger. Access to it can be gained by firstly removing the top
plate and by lowering the left hand side panel.

Once the LH panel has been removed you will see (from back to front) the AC mains filter, a 90-
250VAC 12VDC power supply, 2 control relays and a separate 12 V power supply for these relays.
Input fuses can be found on the rear panel :-

F1 | 3A Slow blow 1%,"
F2 | 3A Slow blow 1Y.”

F1 Protects 12v power supply
F2 Protects the relay board and line voltage powering the high voltage relays, also the front panel
fans.

Control Board and Front Panel Components

The control board is mounted on left hand side panel.

Descriptions of the control board and the front panel items - such as power selector switch and
display board are detailed later in this section.

The Troubleshooting Guide can be used to assist the operator in identifying any malfunction.
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Control Board

Key Circuit
Drawing No CSP1000-5000 Section 3.

Key Board
Drawing No CSP1000-5003 Section 3.

The power supply can be triggered using any of the following:-

1. Key in is via the BNC connector on the front panel. The key source is opto-isolated, and this
can be either a pulse (3-24VDC) or a contact closure, selectable using the key polarity switch
on the front panel.

2. Remote key in is via the remote box and cable (3-24VDC positive key only). Key source is
opto-isolated from the power supply.

3. Manual key - each time the switch is depressed.

The Key In / Remote Key signal is applied to the key board optically coupled via OP1 and OP2 to
IC1A on the control board. IC1A generates a 150mS delay preventing repetition rates in excess of
6 times per second. The output of IC1A triggers IC1B which produces a 1mS pulse to key the
trigger board via the driver IC4.

IC2 is configured as a time out alarm. If there is no key input after 20.25 seconds, the Fault / Time
Out LEDs on the front panel will illuminate and the high voltage will be disabled.

A 50mS pulse is generated via IC8A inhibiting the high voltage charger during and after the firing of
the SCR. IC4 is also used to drive the HV ON / OFF and Key LEDs on the remote box.

High Voltage / Relay Switching
Drawing No CSP1000-5000 Section 3.

The high voltage capacitors are switched in / out of circuit using the Output Power Switch located
on the front panel. The power select switch is connected via the front panel board to IC3 on the
control board. When the high voltage button is pressed , (providing no fault conditions occur), an 0
on any of the switch inputs will allow that capacitor to be placed in circuit.

For Capacitor 1 in the diagram; with no fault latches activated, IC11D O/P is high allowing 11A O/P
to be high. IC9A generates a ¥ second delay before allowing relay RLA to close via IC10A. RLA
closing connects mains VAC to the high voltage relay, switching the HV capacitor in circuit.

IC7B produces a 3 second delay after the high voltage button is pressed, before the HV is
activated. Relay RL1 controls the HV ON / OFF in the charging unit. ICs 9A, 9B, 8B and 7A all
provide a small time delay, (less than 3 seconds), allowing the HV capacitors to be in circuit before
the charger high voltage is connected. The sequential delays for switching these relays is to
ensure large current pulses are not drawn from the toroidal transformer.
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Fault Latches / HV on Circuit
Drawing No CSP1000-5000 Section 3.

A reset / fault condition can occur due to any of the following:-

High voltage connector to transducer not being connected while power supply is switched ON.
The top cover has been opened or left OFF with power supply switched ON.

The power supply has not received a key for approximately 20 - 25 seconds.

The output power switch has been changed.

A failure on the 12V logic supply.

A fault has occurred with the high voltage diodes.

There is a short or open circuit on the output cable or load.

Nog,rwdhE

If the high voltage connector is disconnected or top cover left off, the mains relay located under the
left side panel will open, disconnecting mains to the charger. (See Relay Board, Section 3)

Any high voltage within the charger is then dumped via an internal resistor network. The input to
IC5A via opto-isolator OP4 will go high, setting the RS latch. IC5 output is fed to IC6 (8 input OR
gate). A logic 1 on any of the inputs will activate the OR O/P, Pin 1. This resets IC5D, which holds
the O/P of IC11D low.

With IC11D O/P low, all the capacitor switching relays RLA-D (see HV / Relay Switching Circuit)
are deactivated. Any high voltage relays in circuit will open, discharging the high voltage
capacitors to ground via 10K dump resistors situated on the right side panel.

IC11D O/P at logic 0 also stops the key to the trigger board via IC4 Pin 8 and disables the charger
ON / OFF relay RL1 by resetting IC7B.

The O/P from the time out alarm IC2 is fed to IC6 via RS latch IC5B. An input to IC6 is also
provided from the front panel board resetting the system if the power select switch is operated
independent of high voltage status. (Reset circuit shown on front panel board.)

The HV OFF / RESET switch on the front panel connects to IC6 via IC3C. The fault LED situated
on the remote box is controlled by D3/D7 acting as a diode OR gate, with Q2 as driver transistor.

If there is an open circuit in the high voltage diodes situated on the RHS panel, the high voltage will
switch off and keep resetting until the diodes have been replaced. The same fault condition may
occur if there is a short circuit on the output cable or in the sound source itself. A current monitor
circuit disables the high voltage charger and resets IC6 via Pin 11.
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3. High Voltage On Circuit

The high voltage can be activated from the power supply front panel, or remotely from the
instrument room using the remote box and cable. Both switches are controlled using the Remote /
Local (R/L) switch on the front panel.

With the switch in local the high voltage can only be operated from the power supply front panel,
disabling the remote HV ON button.

If the R/L switch is in remote, the power supply can only be operated from the instrument room,
also disabling the front panel HV ON button. The high voltage OFF button will still operate
regardless either from the front panel or on the remote box if pressed.

The HV ON switch is connected to IC5D on the control board. Providing there is no fault condition,
RS latch IC5 is set, sending its O/P high. The 8 input OR gate IC6 also has a NOR function Pin
13. With no faults or resets (logic 1s) on the I/P, the NOR O/P on Pin 13 will be high sending the
O/P of AND gate 11D high. This will then allow any high voltage capacitors to be switched in
circuit via the HV relay control circuit.

IC7B is also triggered, generating a 3 second delay before the high voltage from the charger is
activated.

Front Panel Board
Drawing No CSP1000-5004 Section 3.

The front panel (FP) board contains driver circuits for LEDs on the CSP front panel. Most of the
panel switches are connected to the control board via the FP board.

The HIGH VOLTAGE ON and EOC (End Of Charge) LED inputs, are controlled directly from the
Charger. OP1/2 provide isolation between the FP board and the charger.

The output power switch is monitored by a reset circuit comprising IC1 (4 I/P OR gate) and IC2
(RS latch). Whenever the O/P power switch is operated, one of the inputs to IC4 will go high,
sending the output high and setting the RS latch. The output is connected to the HV OFF / RESET
circuit on the control board, which will then reset the CSP power supply.
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Interlocks / Relay Board
Drawing No CSP1000-5002 Section 3

The mains input for the high voltage charger is routed via a contactor controlled from the relay
board located under the left side panel. A small mains transformer and rectifier provide 12VDC to
operate the contactor relay.

Mains to the transformer is connected via a microswitch situated on the left side panel. The
microswitch disconnects power to the transformer when the top cover is removed. With the cover
off, the charger has no mains power connected.

TO ENSURE CORRECT OPERATION OF THE POWER SUPPLY, THE TOP COVER MUST BE
SECURED IN PLACE. A special 20mm hex screw is provided to operate the microswitch, THE
20MM SCREW NEEDS TO BE PLACED IN THE FRONT POSITION ON THE TOP LEFT HAND
SIDE OF THE UNIT.

FAILURE TO SECURE THE COVER USING THE 20MM SCREW WILL RESULT IN A FAULT
CONDITION ON THE FRONT PANEL OF THE POWER SUPPLY!

The 12VDC output from the rectifier is connected to the relay via an interlock on the high voltage
socket. With the high voltage connector removed or disconnected, the relay is de-energised,
disconnecting mains power to the charger.

FOR CORRECT OPERATION OF THE POWER SUPPLY, THE HIGH VOLTAGE CONNECTOR
MUST BE FITTED AND TOP COVER SCREWED DOWN.

If the top cover or high voltage connector is left off, the FAULT and INTERLOCK LEDs will
illuminate on the CSP front panel, resetting the system.

A second contactor relay will disconnect mains power to the high voltage charger, if a problem
occurs in the 12VDC logic supply to the control and front panel boards.
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4. Repair And Fault Finding on CSP Power Supplies

It is not recommended that any internal repairs are undertaken to any CSPP by anyone other than
a suitably qualified engineer. AAE can take no responsibility for loss or injury caused by repairs
that have not been performed either within our own Laboratories or by our own registered service
agents.

During diagnosis procedures it is recommended that the power selection switch is placed at 50J

and a suitable Transducer or Dummy Load is attached to the output.

O SAFETY NOTICE

It is also imperative that the HV Charger main supply is
disconnected when any adjustments are made within
the unit.

Even with the supply disconnected lethal voltages may
be present, so use extreme caution when making any
adjustments or measurements.

Make sure that a responsible assistant is present to
prevent people from walking into the service area. They
should also be capable of taking the correct actions in
the event of an emergency.

Try to keep one hand in your pocket at all times and
wear non-conductive footwear.

IF IN DOUBT / DONT
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5. CSP-P Basic Fault Diagnosis

Unit Dead

First check the integrity of the mains supply fuse and the mains supply itself, if the fuse itself has
blown try the following components:

Mains Circuit Breaker?

Input Mains Filter?
Damage to the input power wiring?

Unit Fans Operate, But no front Panel indicators

Check fuse 1 on the rear panel, ( this is the supply fuse to the internal 12V PSU), if O.K try the
following:

Internal wiring to the 12V PSU
Replace the 12V PSU

12V PSU O.K., But still no front panel indicators
Ensure that LED 3 on Control Board is illuminated, if not, suspect the following:

Wiring between 12V PSU and the control board
If LED 3is illuminated

Replace Control Board
Replace Front Panel Board
Check interconnect wiring between these sub-assemblies

Fans Do Not Operate
Check integrity of Fuse2 on rear panel, if O.K. :

Check Mains Wiring To Fans
Check Wiring to Relay Board

Fans Operate, But Pronounced Delay Between Power Up and Front Panel
lllumination

Replace 12V PSU

Page 34 of 59



CSPP Capacitor Charging Unit Operation Manual /T “ APPLIED ACOUSTICS
CSP-CSPP-8000/2 ‘ Underwater Technology

Unit Powers Up Normally, Fault Lamps do not go out on pressing Reset

Ensure Interlock screw is present in top panel and is correctly operating the Interlock switch. A
distinct audible CLICK may be heard when switch is activated/de-activated. Also check the
interlock switch within the Transducer connector.

Wait 10sec for load fault to self reset depending upon logic state upon power up fault may be
reported.

Also:

Check Interlock switch within power cable junction box
Replace Interlock Relay
Replace Relay Board

Replace Control Board
Check ancillary wiring

Unit Resets As Normal, HV Will Not Select
Check position of Remote/Local switch. Also:
Replace Control Board

Replace Front Panel Board
Replace Front Panel Power Selection Switch

HV Relays Operate but no EOC Lamp

Suspect HV Charger or HV BNC charger cable. Also:
Charger Power Switching Relay

Control Board

Output Thyristor

Storage Capacitors

HV Diodes
Auto Power Control Board

EOC Lamp llluminates, but unit Will Not Discharge

Check for presence of Input Key Pulse and position of Key select switch. Is key Lamp llluminating
in unison with Input Key pulse?, if not suspect Input Key Board. Also:

Control Board

If LED2 on Control Board is llluminating In Conjunction with Input Key, but unit still
not discharging no load fault reported

Check Thyristor Interface board and thyristor.

Check cabling to Thyristor interface board and thyristor.
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Upon discharge Load fault reported and unit shuts down

Check load for continuity.
Check load for short circuit, unit will shut down if current greater than 4500A.

EOC And HV Fault Lamp llluminated

Open circuit on HV Charger output. Also:

Open Circuit Energy Storage Capacitor
(Verify by trying alternative power setting)

HV Fault llluminated, No EOC
HV Charger Faulty, Also:

Short Circuit Energy Storage Capacitor
(Verify by trying an alternative power setting)

No Warning Lamps llluminated, No EOC and No Output

Press Charge Rate switch, if Unit now operates then Auto Charge Control board is faulty.

Unit Fires On Alternative Key Pulses

Input Key Rate too high.
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6. Troubleshooting Guide

POWER SELECT SWITCH SHOULD BE LEFT ON 50 JOULES

This section is to be carried out by trained personnel only and undertaken in
a safe environment. A transducer or dummy load should be connected to the

unit, prior to these tests.

Problem

Possible Fault
Condition

Test

Action

Unit fails to discharge
with High Voltage and
EOC LEDs on.

No Key Input to CSP
Unit.

Check connection from
key source.

Key LED flashing & LED
2 on control brd is
flashing.

Check connection to /
from thyristor Int Brd.
Check for presence of
TTL trigger pulse with
oscilloscope on ZD1 on
Thyristor Int Brd.

Repair cabling if
required.

If all LEDs are correct
and load is properly
connected, there may be
a problem with the
thyristor.

Check 5Vdc on Thyristor
Int Brd.

Replace thyristor.

High Voltage LED will
not light after pressing
‘HV ON".

Remote / local Switch
switched to remote, not
allowing operator to turn

HV on from the unit.

Check Local / Remote
Switch.

Change if required.

End Of Charge LED fails
to light when unit is firing.

CSP is being fired too
quickly.

Slow firing rate and
observe EOC LED.

Slow the firing rate until
EOC LED is flashing
allowing capacitors to
reach full charge.

Unit fails to discharge at
50J setting.

Capacitor / Relay
problem.

Listen for 100J relay to
click in when HV ON
button is pressed.
Check HV is OK by
trying on a different
power setting. (200J). If
relay clicks in, and unit
operates at different
power setting, a faulty
capacitor could be the
problem.

Substitute capacitor.
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Before carrying out the following checks, remove AC power to High Voltage Charger
by disconnecting the yellow crimp connectors on the large relay located below and
to the left side of the Control Board. This will disable the 4kV supply.

POWER SELECT SWITCH SHOULD BE LEFT ON 50 JOULES

This section is to be carried out by trained personnel only and undertaken in a safe
environment

Problem

Possible Fault
Condition

Test

Action

OFF / ON circuit breaker
snaps open on power up.

Mains filter defective.

Check for S/C between
live / neutral and ground.

Replace mains filter if
required.

Mains wiring problem.

Check with ohm meter
mains wiring to unit.

Correct if necessary.

Circuit breaker OK, no
LEDs on front panel.

Fuse F1 open circuit
(O/C).

Check with ohm meter.

Replace.

No O/P from 12V PSU.

Remove LHS panel and
measure O/P from PSU
located to the rear of

Check internal fuse. If
faulty, replace. If OK
replace board.

board.

measure12VDC on plug.

unit.
Problem with control Remove PL1 (12V1/P to If 12VDC is present
- board) and

replace control board.

Problem with front panel
board.

Check for 12vDC on
board.

Replace board.

Broken connection(s)
between control and
front panel boards.

Using DVM set to ohms
range, check for
continuity of wiring.

Correct if required.

Fault and Interlock LEDs

Top cover microswitch

Replace lid and screw in

Re-check after lid is

being used) not in place.

stay lit after reset button
not closed. place. replaced.
pressed.
i High voltage connector i Check / Re-seat.
not fully mated.
Lid of junction box (if Close lid. Re-check.

Also no front panel fans
operating.

Check fuses F1 and F2
with ohm meter.

Relay PSU board U/S.

Remove LHS panel.
Measure 240VAC with
meter on Pins 1 & 2 of
PL1. Measure 12VDC

on PL1 Pins 8 (+ve) and

9 (-ve).

Replace if DC voltage is
not present.
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Possible Fault

Problem o Test Action
Condition
When HV ON button is
pressed HV LED comes
on (after approximately Fuse F2 blown. Check with ohm meter. Replace.
3 seconds) but HV
relay(s) do not operate.
- Control board faulty. - Replace.

High voltage relay faulty.

Switch power select SW
on front panel to 200J.

If this relay operates,
relay A may be faulty.
Check wiring from
control board. If wiring
OK a new relay may be
required.
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7. Changing a Thyristor ‘Module’ in the Field

o SAFETY NOTICE

Ensure all mains voltages are switched off and disconnected from the unit before attempting any
maintenance or upgrades.

Only trained engineers or qualified technicians should attempt any maintenance or upgrades.

CAUTION: HV capacitors may contain some residual charge.

Tools
Flat Blade Screw Driver.
10mm Ring Spanner x 2.

Procedure

(A) Remove the connections to the HV Buzz Bars using the 10mm ring spanners.
Noting the wiring configuration.

(B) Remove the interface control cabling.
(C)Remove the upper clamp plate by removing the two M5 securing screws.
(D) The Thyristor Module can now be removed from the clamp.
(E) The Buzz Bars are interchangeable between modules.
(F) Fitting is the reverse of this procedure.

hterfice Board CSP1000-501708

P YT
| I
I ETETETI !

//// Thryristpr hdadule

HW OUTPUT BUEE BAR C} ‘

B W @ @

/T bryristor Clamp

2 @ @ @ ||

HW CAPACITOR BUZZBAR 1) C} ‘

I
L
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SECTION 3 - CIRCUIT AND BLOCK DIAGRAMS

1. Introduction

Section 3 contains schematics only. For circuit descriptions refer to Section 2.

Circuit and Block Diagrams Index

© 00 N O 0o A W DN P

S e e L
© 0 N O U1~ W N R O

Drawing No/Rev
CSP-1000-5000/1
CSP-1000-5000/1
CSP-1000-5002/C
CSP-1000-5003/C
CSP-1000-5005/1
CSP-1000-5117/A
CSP-CSPD-5100/2
CSP-CSPD-5101/1
CSP-CSPD-5102/3
CSP-CSPD-4021/A
CSP-CSPP-4012/A
CSP-CSPP-1000/B
CSP-CSPP-1001/A
CSP-CSPD-1019/3
CSP-CSPD-1011/1
CSP-CSPD-1012/1
CSP-CSPD-3002/1
CSP-1000-4007/C

Description
CSP Control Brd Schematic 1 of 2
CSP Control Brd Schematic 2 of 2
CSP Relay Brd Schematic
CSP Key In Brd Schematic
CSP AVIP Brd Schematic
CSP SCR Int Brd Schematic
CSPD Front Panel Brd Schematic
CSPD HV Detect Brd Schematic
CSPD HV Monitor Brd Schematic
CSPD Control Wiring
CSPP HV Wiring
CSPP LHS Component Location
CSPP Parts Overview
CSPD Thyristor Assembly
CSP High Voltage Plug Assembly
CSP High Voltage Plug Component Assy
CSP Junction Box HV Cable
Remote Cable Wiring

Page
44
45
46
47
48
49
50
51
52
53
54
55
56

57
58
59
60
61

Page 41 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

T/000G-000T-dSO  "ON ONIMWVAC L0/E0/60 ddv 1190US O1EWaYIS PIEOg 010D T-0008-000T-dSD 2065 | adv SUORIT ONINONTI MVAR | O
3iva Q3noYddY ‘aLl IAVN T
106 | aav FONVHO INTVAEO-2Ex0a | T
10/£0/60 Sl ONIIFINIONT
3iva RENSEIS)
240 T I=FHS WVHOWVIA LINOHID GYVO4d T0HINOO 000TdSO JLUSNOV IVRALWN
L0/£0/60 vaL
NOLdI¥Os3a anss
I 21va NMVED d3indav 31v0S 0L L1ON ww N SWIg TV | B | aday
o
s W
o
5
-
3
s —
D 1
= w1
z m ;
o VIBNT VIBNT
XORTNTINO g “ «a & s
onaEn & . wera
5 3
e .
4mz<n-vn%0&mﬁ%.zﬂunw *d S NOUDINNOOON >l Eld
%
o e
2 o &
TENVAINO  oT &
e e
B
N p— o
- id " == = A [a]
Y = ghon  3aAp (seavHy &
0 €,
tl— - - :
] 3 %
T T
T —
Iy
i
- TR
s
7
san
5
_— ® wm R, bl 5 (i
w1 e s ™
5 o 7 = - Lo e
- o T
P frts
-
— aveqron B — 1
L - —
e o
e £ -
g -—— new
8 € ETNIED!
?a
g —
i - F 2000
o
s © g e w
il . a @1
E] e e
e ) GHYOR 13NV LNOMH NN L LD s A oN N
A o o
w0 1 Ei
<l N
s ouoamOOON b
o
e X NOLIMEION e - =
» ansnm P

g

anowsTIvENI USNOOV aINdRY ©)

Page 42 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

. ) T . - adv
T/000S-000TdSO  'ON ONMWHQ | L0060 adv 2189US DNIRWAYS PIROF [0AUCD T-000S-000T-dSO | 208 SHOUMIONINONT MVHATY | O
aiva Q3A0YddY ‘all INVN TIH
L0 | aav FONVHO INTVAED-2ved0d | T
Loreo/60 Ml ONIY3ANIONST
31va A3XO3HO
240 2 ITBHS WVHOVIA LNOAID G4VO4d TO4INCO 000TdSO DILSNOV WRIFLWN
L0/£0/60 a
I 21va v NMvEa a3ndav 37V2S 0L 10N ww NI SNIg 1Y | 3va | aday Noud¥osaa [ snsst
TONIG TEO! 0
" T H
sax s s soae 0
® 2 ) ety - T ——
wor
=
sax =
- EMS O
avsan
2z ° O/%
3
aw
sasen
[ 1
P
- o 3
ade 3
o —— 0
© —+0 m R
(WVNIN) AoV Ed T \‘, AA
el Eld ‘MSE BOLOVAYD
=
E—— e b T
N~ I
=
ow
sz
e - o | o O
o b)
o 3
g - o
0
pay
0
il f_
. W
®2 xwﬂ oN - o4 Ed MSZ BV
s N S e
s
f
o
a®
=
A
G
£
5
e
v
-
a®
e - fa

Page 43 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

20/50/51 Inr : aussors ON ONIMWYT MIN | O
_0001- o HOS'TYY0g AV 13
2/2005-0001-dS2 N ONIMIT . IO T T
20/50/61 Ml
JILYNIHIS 31va T3INIIHI INTEISNTIN A
ddvid AV 13d JT1LSNO0Y WINILYW
POOTS I g g | 2oreore) e 1311dv
31va NAY AT 3793S 01 1ON WuW NI SWI@ 19| 3we | waav NOLLd1eas3e || ansst
REDR » &——¢ N0
IV II0A HOH @ 1 6'17d o
nsd A2l
WOg4 d/1
3 » ——¢ 21+
D AYI3Y 817d
v0€E
D)
'2 3 1 SNId +7d
Q¥v0g 10YINDD OL
91, L1714
2 » & 4 N
2174 N>
: ASE L
ﬁ\ NerER SNIVW
(GAIDEINOD SNITH @ 3 % Wnsd a1
(9> AV | . ———+¢ L
voe SINSDISNYHL 1174 (DCIINYG Jy3D
A21/0%2-011 24
g1a® ¥ vig
H é m /
HOLIMSOYOIN
JOLI3NNDO J43IADD JOL LD3MIHL SLave 40 STLVAVAdY ‘SINA SSNIAVE 40

39VLI0A HOIH VIA

(SNId MOO7Td3INT dOLD3INNODD

ONDIVA 3HL 304 NOILYWMOANT AN HSINMNS 0L 30 NI LSISSV OL Lavd NI

¥0 3I0HA NI 03SN 36 OL LON ST ONY “AT103AIONI a0 ATLOZNIC 40 03SOJSIO
3SIAYIHIO 80 (31d0J '030NA0¥d3N 36 OL LON SI LvHL NOLILIONDO ONY
INIWIFHDY IHL NvHL NOLLYHIQISNOD d3HLO LAOHLIM Q3NYOT SI ONIAVAT SIHL
‘047 ONIHIINIONG O1LSNOOY 131w @

Page 44 of 59



N\ APPLIED ACOUSTICS

{

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

9/6005-0001-dST o onimwag | 20750751 3nr HOS'TaYOE A ON ONIAVET AIN| 9
3L9a T3INDYdY L0 INgN 314
20/50/65] AT ONISIINIONI
J1L9W3IHIS m%m%e%w 31vad d3x93H3 ITLSNOY IWIYILYN
20/50/5] on
EREREN Jva NAYST 31 1ddV| 37w0s oL LON _7 WUONT SWIT 19| 3w || oaw nensaosa || nsst
11/8//171d (33NSO1D
6'17d NI A3
2A01
8¢
€« <17d
. NI A3
£T1d Ier Uu N e 310W3
H T ¢ v
M Ld
9
917d
44001
¢u%ﬂ ar
- | €« ST11d AT
imwzm TYNNERW
A0
)
€« 117d
=4
PIsNr uu A) S~ag001 (IAILISOD
g — ‘ NI A3
01T 190 2'17d
x% 140 ,ﬂ
€9
i & € 11/8//17d
Ul
2J B3 o
P € 07'77d

“AD3AIHL SLavd A0 SNLVAVAdY ‘SINIdd “SONIAVAO 40

ONIYWW JHL 304 NOILYWADINI ANv HSINN4 OL o0 NI LSISSY OL Lavd NI

A0 3IOHM NI 03SN 38 OL 1ON ST ONV ‘ATL03NIANI 80 ATLO3HIC 40 C3SOSIT
3SIAYIHLO ¥0 031d0D ‘13INA0¥d3¥ 3€ 0L LON SI LyHL NOLILIONDD ONY
ANIWIZADY IHL NoHL NOLLYA3QISNDD d3HLD LMOHLIA O3NWOT SI ONIAVAD SIHL
QL7 INIHIINIINT SN T31Tddv @

Page 45 of 59



1/5005-0001-dso “oN ONIMyug |60/ 12760 NN 211%UWaYDS PUE0d JIAVT1-S005-0001-dSD ooresezl MW 78 o idyy wouy PRBUEYY Ty o
3ivd a3A0dddY ° A”u |hl nld AWVYN 3114
voressz| A £vTdx - 21310540 OTd a
co/10/60| MY ONIY3IINI ONS
g0d JdIAY 31va Q3XO3HID 9.5 woa 7
JoJruoDd abuey) Dll1eWOINY D2I18SNOOV TV TYI LYW [eorroreel WWN
costosen| e
A1 I 1 S1va AW NMYHO A3 1ddV| avos os »oz_ Wu NT SWIA T e | e | e —

Underwater Technology

(( D\ APPLIED ACOUSTICS

(1]
&)

ﬁﬁ ﬁ_ B} . W &ﬁ
v oy A

a0
su001
ﬁ
&

NNNNNNN +
./ p e anlx
N
e o 0 Swiaedfy
.k =
5
1. @
zzzzz :
¢
moa s =
9| 5 N
)
voanyy

______

IIIIIE

AAas

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Page 46 of 59




APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

vV 9I4L AHL 0022dSD

/TIS-000T-dSD  ovowmwia . o %Es
1IN2HID FOVHYTLNI ONIYIINIONT
— — ey | SOB0| AN NSS! 1SHH v
I1NAOW 0022dSD 00101 " JILSNOJV
I7UL o i a3anddv awosoLIN sy | o | o S
= L
=l -

z
dOYIOML T

80d £T05000T-dSO
SOVAIINI TINAON

Page 47 of 59



N\ APPLIED ACOUSTICS

Underwater Technology

{

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

‘ON ONMVAEd

¢/00TS-AdSO-dSO

Lofotot av
aiva QINOHddY

‘aLn

Y0S'2-00T5-ddSO-dSO

ANVNTIH

L0120

av NOLLONAOYd T

advod 13aNVd 1INOdd

adso
31Ul

ONIYIINIONT
JILSNOJV

L0/0T/60 WCS
3lva aMo3Ho

NMELYN

L0/0T

av S6E400 4

L0/0T/e0 WCs
3lva NMvSa

a3alriddv

FVOSOL 1ION wu

NI SNId TV

awa

ey NOI LdI¥OS3a anssi

L7nv4 avo

g3y N
2031 X

w03
Lnv4 AH N

a3y
sai1 *

J108
Lenesnyaan
5151

Q37 3L0WIM-T¥2071

A0

BTvEdN
il

037 4407An

5108
Lenesaraan
2331

@371 Funsoo

a2

o108 s Tg

;uﬁ

¢ Tm\,

184907430
2337

180698 horamel

30
ey
oliis
258

. — o108
At = av+ay 1o
unal F a5
8

—  |eness

930,
28
Glio

8%

Aol Suag
5} s

— Q82607 194

2105
3234

o1 aan

s31ve oasnNn

21 ] aan

w1 [ aon

suagt

85

2105
L8nssavan
IS5

&l

T0MINGD AFTATN

13834 HOLING

PI6NT 2108
Yo 008403 100
114

o108

18690743

ED

z

TOMINGD @31 WOOT-WIH

TIOMINGD 03I TTANOBWIL

TIOMINOD QITHOOTHILNT
81vSdl N
S0 v

TIOMINDGD @I T30 AH-LISTH

oTvodN TIOMANOD QI TTANOIWIL

HOLING NS0T

waz
uazs
Hi o
v
S wnosiues K
azy a3
2a3 4837

TOMINOD QIT-MI0TMILINT

o108
oaszeayion
az31

HOLINS 440 AH-L3S3M

atos
0082807 10W
w30

HOLINSE-d¥D
HOLINS Z-dva

HOLING™ 1-d¥

R ]

aTvSdaN
70

gt —— %

"o ——mm
HOLIMS™0T1100 H™AV 134 ———m

-
N -

P

wosins Suns0 —1—mm
(N90) HOLINS MO A ——
o " ———-

HOLING 40 AH-13534 — o mm
0 maonze-Tvo0 —
a3 oA ——

a3 w00 ——mm

G A

G371 No-AH———m

anwea

"o ——mm
HIOTHIINT 0T 1H —— .
HOLINSTOTTI 00 H Ay 3N —5— Bl

HOLINS™T-dvO ——mm
HOLINSTY-dv) ———mm

AZT——— -
£nNDD

Ag ———m-

310W3Y o0 -Way ——.
(1¥207) HOLINS NOTAH ——m
MILNID TYO0T-WIN ——
—u-

Hat TOHLNGD G437 T¥D0T-kiTy —— Em
z
anNDD

"o ———mm
AT TVONYH ——— .
1387Y HOLTNS ———mm
HOLING 440 AH-L13STH ——mm
M3INID TvD0T- I ——
(V20 HILINS NO"AH —zT—Em
310K3H T¥I0T-HIN ——— .
HOLINST 1= dvD —r—am
HOLINS z-avD ————mm
HOLINST E-a¥D ———mm
Azt ————-
TOMINGD d3IT7440 AH-13ETY — -
OUINDD I THOOTHIINT ————mm
HOLTHS Y- dvD — —mm
TOUANOD QI T™ANOIWILL — .
TIOMINOD QI T ATH ————m
No———mm

znnoo

Q31 NoAH

€ vollldo
10136

« Uiy SLNd
ONDIYWIHL HO- NOLLYWHOINI ANY HSINSNS OL 4O NIISISSY OL Lt NI
HOITOHM NI GSN33 OL LONS| GNV'A TLOFUIGNI ¥OA LLOSMA 40 GHS0KSIa
‘ISMREHLO ¥O THId0D 'GONA0ME 3 OL LONS| IVHL NOLLIGNOD ANV
ANSWERIDVIHL NVHL NOUVREASNOD 3HLO LNOHLIM GENVO TS| SNMVHASIHL

QULTONREENDN JUSNOY B Q)

Page 48 of 59



CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

(1 D APPLIED ACOUSTICS

T/TOTS-AdSO-dSO  ovowmwa | “OROET O o
QxvOg SA0IAAH oo WY om0

ad-dso OITT/EZ AN
J10L 31va NV

‘aLi
ONII3INIONS
JILSNOJV
a3lddv

preog 109190 AH T-T005-AdSO-dSO

EAAENE]

g | 90T WN anssiisyd | T

NOILdI¥OS3a anss|

FTVOSOL ION Ww NI SAIa TV ava Qe

= MN

=m0
»

)

vt
5

aon
an

AFOWHOAHOL I

woon

woons

\\ﬁ\ I ONOBSVHOOL

9THOTTAO =80 0L SA

0cTdHS8 =¥a QL 1d

HORMEHLS LY HOSMLY My 'SLNId SONIMYHQ 40
ONDIVATHL 4O NOLVWHONI ANY HSINHNH OL ¥0 NI ISSSY OL Ltivd NI
HOITOHM NI GESNH OL IONSI ONV'A TLOZHIAN| ¥OA LI 40 GESOASIa
ISIMUEHLO HO GHdOD ' GHONAOMEY A OL LONS! LVHL NOLLLIANOD N
ANSWERNOYIHL NYHL NOLLY:BAISNOD BEHLO LNOHLIM GINYO S| SNIMYHASIHL

QUIONREBNION SN0V Gy @)

Page 49 of 59



CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

(1 D APPLIED ACOUSTICS

€/¢015-ddSO-dSO

‘ON ONMVAA

80/20ET
3iva

d3A0dddv

‘aLi

d4vod JOLNOW AH
adso

80/E0ET
3iva

ONIJ3IINIONT

aaoaHo

80/E0ET

3L 31v0

WCs

JILSNOJV
ddinddv

NMVEa

YOS 'E-Z0TS-0dSIdISO w0T| av NowoNdodd | T
ENAE]=]

LorT| av vioa |z

vravw | 800 | WAN vioa | €

FIVOSOL ION _ ww NI SAIia TV awa Qo NOILdI¥OS3a ansst

£ 8lssa

sSA
) - —
=01 T =Y
don Soo .
o

3 IS

oot
o

aesvon
@

=

ane
aEwon
=

wi-
i
=

.

o1 ;L

:

ano

oo H

e

T80v00
91

z
s
'

v

80va0
9l

HoLIMS d-0 @31

aesvon
uL-
=
v

193130 LNTHEN0 ———m.

AN LHOVHLS

193430 AH —————mm
e —————

103130 AH AT ——————

XaonHeIvELS 15

Z HOLIMS 1 470 07 IH——

=
S
3
Fy
&
IS
q
c
%
H
l«:

HoLins 51— -
(an+ 037 0L) AT —————mm
470 1INV avol ————mm

e ——————mm

o 4

[ }———103130 LNIWEND
wHoo
o

a b—z soLins 1 470 07-1M

oo
@

HOLINS 1 470 O7-1H

SOEHLSLYV MOSNLYaHvekdy SLNIMd SONIMYSA 40
v ONDIVIHL O3 NOLYIWHOANIANY HSINN: OL 1O NI ISISSY OL L NI
“OFTOHM NI G3SN38 OL LONS! ANV'ATLOZIANI ¥OA L3040 GES0dSIa

‘FSIMEHLO HO G300’ GAONAOXEYTE OL LONSI IVHL NOLLIGNOD N

LNGVERNOYIHL N7HL NOLVEEQSNOD H3HLO LNOHLM GENVYO1S| SNMYHASIHL

QIONREENIONS SN0V I @)

Page 50 of 59



N\ APPLIED ACOUSTICS

"

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

v

\

/1207 -0dS3-dS ON INIMYNT 20/50/G7] Jnr HISONINIM ONINDD TdSD 072001 3NSSI adS2 v
3190 T3INOIddY aTr JWYN 3114
20/50/G7] HT
WYSOYIA DNIHIM 3190 ENlEl INIG3INIDNS
ATEW3SSY T041NOD J11LSNOoY IYIH3LYN
4-ds9 20/50/6G] ONW
ERNNN) 5190 NAYST 3T 1ddV || 3790S 0L ION||  Ww NI SWIT 19| awe | ca naaosan | nsst
= a
o 2 o Y
Z a4
]
442 N e
cll: $-2 & &
% rfv i ®oe = =
i I e 5>>5 O D
i (= =
ol 7 =l H e s [
L v (= d g9 =
49 TAYO0GAIA o 434
al g S/17d = s e S
ald4d T + Y o oo A
ol o <~ 1f 9
Ilj
— R ] Ell v ﬁ g E 6 CIVILNINDIVALES
[SINNETN Acl+ 11| ﬁJQ W_Jﬁ
= TN O b NNOJ 5T T 13539 dvJ 01 4/0 T 19
— SIS 7T [EE (JIITPONII7IOT 9 T1 IND
N Vo0 ] QoL N = o 1 b”m QU DWIS/700 T S — 21 Tng A3
=T o Y NON O cl il MS 330 AH/S3IT ¢
T TI11 EEIR] T o w 1l CWADWIS/ U
i 0371 31033 o 07 ﬁw T JvJ 0 Ell a1
FaREn 21 30~ o o aJ 5 NS 2 dvD 1 T 11 138 AH
i ERREEANTEN) =~ 8 dvJ — (EEENE
e ERENED] - Hn AT+ ¢ W 6 LTGIHNI
T BRI ddvog 4d E (i — i I N RVNRVASEEES | Jyv04d 8 [IdIANI
ANV d © S O3 (ERREIETY | 0y INDD M CREERVA
INOY A v SN SR IEEESAEENAL
— [BEE | T3 1 00 I93INT S J/N
YOO I83INT 01 /7 IH n_i m ) ST T3 T AN v O/N
LRRENY
HJILIMS T AVT13S 9 = RSN | € JOLINOW
MHM HJIIINS € 490 9 = N AT 274 >
HILIMS ¢ dvd 4\! W ~ e T X9 UNY - |
e HOLIMS T dvD § .
Eney =Ionn] T av) = € (N9 34%67%90 b5 [k
Z 2 1100 H Av 139 o N A oAl gl
o1 AT i 9 NNOD O — o | L 14 A o J2
=H b [ Lff b ] [
> [ I« = = =
OO [P0 MVUDYDDT WW
oo |o|o|o |2 5= 1= 1 S S S
2 (na ] (naf a A wb+F POk TP Tl
= M M M M ~ L9 R > > = b
ClElsEIE Qay0a A3 & OoLo
BIEIEE]lo WOJ4 LNdNI o
ol & JO03Y3HL SLAYd 30 SNIvAYdDY ‘SINI¥J ‘'SONIMYND 40
molmmm ONDIVW 3HL 304 NOILYWAOINT ANY HSINMNJ OL ¥0 NI LSISSY OL Ldvd NI
T Ozg Y 30 3T0HA NI 03SN 3@ 0L 1ON S ONY ‘ATLO3NIANT 80 AT103810 40 C3SO4SIT
— 3SIM¥3HLO ¥0 431402 "032NA08438 38 0L LON ST L¥HL NOLILIONDD ONY
O omAa m INIWIFH0Y IHL NvHL NOILYJITISNDD ¥3HLO LNOHIIA T3NYOT ST ONIAWAT SIHL
z z7 M = ‘017 ONINTINIONG DLLSNDOY 031Tdely

Page 51 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

V/Z10¥-ddSO-dSD ‘ON ONIMYHA V/N:31v0s | 80/v0 WAIN 3dALOLOYd v
SUINMO 3L 40 NOISSINN3d N3LLISM NV FOGITMONY SS30dX3
3HL LNOHLIM ‘031400 ¥O a3I1ddY 'd3HSI1aNd ‘a3SN 38 LON LSNIN ANV
LNANN00 9L 10 LHBISAGDD CNY ROYLVANOINT SLNSING SHL ONIMVHA OL 43434 :0SIN
ONINYYM
VIN :
ONIFIM "A'H HSINI4
XOdONVd ddSO ‘J1LIL 3lva a3anodddv V/N :STONVHITOL NID
ABojouyday siemiapun A - f 3lvd a3axdo3aHO V/N IVIY3LVIN
SJILSNODY d3rddy /k ‘\ 80/v0/v¢ 31va | WAN NMYdd S3LON| 31va | A3AO¥ddY | NMvHa NOILdI¥OS3d SNOISIATY LEL]
INHO-93INOT SHOLIOVdYD SSOHOV SHOLSISIY
[ 7 o
HOSN3S LNIHEND
\\\\\\\\\\\\\\\\\\\\\\ -
r | SYOLSIS3aY ﬁg
I N |
I x 7
I V8 W !
1Nd.LNO 2
avLion W S auvos | W
| 2 3ao01d vs .\.\M L e e — -
| | | __ d Y I |
, W L dvd dvO W vﬁ
ayvosg o
L T , ¥OLSISTY [ &
SHO1SIS3d | | dANa | ._H.d | @dvog
NOZ X € = 3aoid
[ , [ 31
I | I I
I I I I
ans | | | I
I I i
AT
HOLSIYAHL L
H o/ 8 o VM
0N ] ]
HOLSIMAHL
Y3IDYVYHO WONS
—0 "ANOV/9E/9C

ayvod T1041LNOD WOYL DVA0ES

b

4

YSV 18N0A NI dI | | SHOWM3 ANV L¥OdTY | | S¥ung NV $3903 duVHS TV SAOWY | | 3OS LONOG | | STMLIWITIIW NI SNOISNIWIA TV

Page 52 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

49/000T-ddSO-dSD ‘ON ONIMVHA VIN :37v0s | 80/90 WAIN 3dALOLO¥d A4
SHINMO 3L 40 NOISSINYZd NaLLINM OV 3D0FTHON SSTIcE
FHLLNOHLIM G300 MO G3NddV gaHSITaNd 035N 38 LON LS ONY . 80/80 VAL |-08T A8 @3LVLOY NOILYINIIHO S.80d TOHLNOD FOHVHO OLNY ¥ AV “TOYLNOD <]
(ATENESSY TVaENIS) R L ONIMYXQ OL 333 :OSIN
ONINYVM
NOILYDOT LNINOdNOD V/N HSINI4
3NV 3AIS ANVH 1431
XOdONVd ddSO ‘F1LIL dlva a3nodddv V/N :STONVYITIOL NID
ABojouyay sazemuapun 3 3iva a3X03HO ONIMYHA OL ¥343 1 VI¥ILYIN
SOILSNODY Adlddv /V t 80/80/6¢ A1vd | vdALl NMYHad S3LON| 3I1VA | QIAOYUddY | NMVNA NOILdI¥OS3d SNOISIATY LEL]
O O (e} o O
©®
m @ n
: ©
(00v-000T-dSD) AUVOE TOY.LNOD b
HOLIMSOHOIN ¢ . - ® ®
(029-000T-dSD) QUYOE AIN ] o :
(0v9-000T-dSO) 80d TOYLNOD IOYVHO OLNY | H &2 : m v
NOLLAIOS3A WaLl al o @ ® ®
T3NVd 3AIS ANVH 1331 o
= B @ =]
[0} (O]
; O o] O e} o] ﬁ
T T
_H:H g HOLIMS
IH/oLNY
i = il =
(2X) 2ev/aLdzeL AVI3Y AZT o i a g o
¥3L7d SNIVIN El \@
(2005-QdSO-dSD) A¥vO8g YOLINOW AH 3 [ g 14
(£70-000T-dSD) Q¥VOS LNI HOLSRIAHL a
(05¥-000T-dSD) AUVOE AV13d o) © ©
LINN A1ddNS ¥3MOd OQA 2T g U@ == © 2
MO079 TYNINYIL AVM ¥T v EH_ ’ “ E
NOILdI¥OS3a W3Ll al EH_ _H_ “
31V71d 140ddNS LININOdJWOD LM: @ : ®
Eeesssed
E © © © 1) @
i
@ ©@ u@ W L,w
SV 18NOA NI 41 | | SHOMHI ANV L¥OdTY | | SHuNE ANV $3903 divHS TIV IAOWSY | | 31vOS LON 0A | [ SIMLIWITIN NI SNOISNIWIA TV |

Page 53 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

V/T00T-ddSO-dSO ‘0N ONIMVHA

NOILVOOT LNINOdNOD

ONINYYM

‘SYINMO THL 40 NOISSINNIA NILLIMM ONY 3DTTTMONY SSTXI
3HL LNOHLIM 'G31d0D O G311ddV ‘GIHSII8Nd ‘aISN 38 LON 1SN ANV
ONIYIINIONT OILSNOOV G3I1ddY 40 ALYIAONd F10S THL TuV
INZWNOOT SIHL 30 LHOIMAJOD ANV NOILYWNOANI “SINILNOD 3HL

AVl 35vE

XOZONVE ddsO LI aiva a3A0HddY

ABojoutpay saiemiapun 3 alva a3403HD
SOILSNODV d3ddY \ »\ 80/90/£0 3VA| WN  NMvda

VN :3v0s | 80/90

AN

3dALOLO™d

ONIMVHA O1 43434 OSIN

‘HSINI4

‘S3ONVHITOL N3O

CIVIY3LVYIN

S3ION | 3JLva | d3AO¥ddY

NMvda

NOILJINOS3A SNOISIATY

A

HOLIDVdVO 4n9T

"OLIOVdVO 4nee

80d dWNA AH
0205-d00€-dSO
o O]

[ ]

> [
(o] / 9
g0d ISNIS LNIJHND
£005-QdSO-dSO J1naow
HOLSIYAHL d/O
) o ) o
[ [
O O N "
N N @) )

80d 3a0Id AH
T00S-QdSO-dSO

X AVI3H AH AM0T

Y3OHVHO AH

HOLIMS dIAV
¢4® 14 s3snd H_

T —

T T~ T il

T

@7»

:

YSV 18N00 NI 4l | [ SHOMHI ANV 18Od3d | | SH¥NE ANV $3903 duvVHS TV IAOWTY | | 37vOS LONOQ | [ STHLIWITIIW NI SNOISNIWIA TV

Page 54 of 59



CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

(( D\ APPLIED ACOUSTICS

OIN
O/N
OIN
17Nnvd
OANS+

adnNo
4309141

A NM <O O~

S1NONId TNNOD

TNNOD

ddvod 30V443LNI

LT0S-000T-dSO - € Wvd9OVId

31INAON

8202-AdSO-dSO ————————%=

€/6T0T-AdSO-dSD :ON ONIMYHA V/N :31vos | £0/T0 adv WAIN NOILONAOY¥d T
LSRR o o coe o e ool wan | val o | 2
AVAOVIG SOVAALN b e ONIMY OL 83334 0SIN |2 e .
® ASSY dAV1D VIN ‘HSINI4
31NAON
XOg9Nvd ddSO  F1LIL 80/60/TT 3L1vA| INC AINOHAAVY V/N :S3IONVHEITOL NID
ABojouydal semiapun 3 80/60/TT 3LVA| &3 QaINOTHD ONIMYYA OL Y343 IVINALYI
SJILSNODY A3NddY /V F\ 80/60/1T 31vA | vdl NMYdd SILON| 3lva | Q3A0¥ddY | NMvdd NOILdI¥OS3A SNOISIATY A3Y
NOILDONHLSNOD NIVIN - T NVHOVIA
[~— 1202-0dSO-dSD
. SAAZL 8 2N05 QV3H Nvd WWse X SW QV3H Nvd WWSeg X SW
- anNo L 7 - s=al
d/O DANZT 9 ! ONITEVD ¥OOTHILNI
.0, A1aV [000000009]
adNoD ¥
M. FEY0 4 w300l € g vs
OIN ano e XITOW .290'0 AVM Z
d/o 11Nv4 T M
Ll | ond
S1NONId ZNNOD |

00€-AdSO-dSO OL ¥343y

omomvm_n_mudwo\‘A Q

dVHM VHIdS TIVINS

saon.Toavme [ ONISN ONIT8YD 10310¥d
TNNOD —
—
dnvy
HOLD3INNOO ==
WwoTT '

ONITEVO - ¢ NVHOVIA

6202-AdSO-dSO ————=

Av3H NVd WWsz X S

HOLIMS dW31 28d

[=——— 8¢0¢-AdSO-dSO

Av3H Nvd Wwwg X N

Av3H NVd WWse X SN

2005-QdSO-dSd

"y
¥30VdS IV // ITVIA WWoT

]

4 WnEL [‘ Y3OVdS ITVN3L // ITVIN WwoT

d0d HOLINOW AH

LT0S-000T-dSO

80d 3OV4HILNI

ONIgvI INTH3G
Ol ¥343d

YSV 18N0A NI 31 | | SHOMYI ANV 180d |

SHYNE NV S3903 dvHS TIV IAOWIY | [ ITvOS1ONOGQ | | STHLIWITIN NI SNOISNIWIA TTV

Page 55 of 59



CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

(1 D APPLIED ACOUSTICS

TASSY O9NT1d AH SV A3AvVS 3114

37vOS LON Oa

T/TT0T-AdSO-dSO ‘ON ONIMVHA

SIHLIWIMTIN NI SNOISNIWIA TV

ATNISSY LININOJINOD
ON1d 'A'H
d-dsO ‘J1LIL

SYYNg ANV S3903 dUVHS TV 3AOW3Y

d1iva

a3nodddv

L0/T0/6T 3lvd

g3 d3IXo3HO

£0/T0/6T 3lvd

AN NMvdd

T:131v0s ‘¥IHLO

VN ‘HSINId

VN :SFONVHITOL N3O
ONIMVYA 33S STVIHILVIN
S310N

L0/T

av

3NSSI Adso

dlva

[Qddv

NOILdI¥OS3a

3aNssI

'SHYINMO FHL 40 NOISSINY3d
NILLIYM ANV IO03TMONM SSTddX3
JHL LNOHLIM ‘a31d0D ¥O a3lddv
‘d3HsITaNd ‘a3sn 39 LON LSNIN ANV
ONIYIINIONT O1LSNOJV A3ITddV
40 ALH3d0dd 310S IHL oY
1NINNJ0A SIHL 40 LHOIJAdOD
ANV NOILVWHOANI ‘SINILNOD IHL
ONINYYM

V1100 T13HS
0/5002-000T-dSD

<

R IRIITL:
Petoeteetetetetotetotete!
ERERRIRERIRLKS

XX

NOILO3r0Ydd 3TONV ade

—

SNId ¥OOT4ILNI
0/6502-000T-dSD

|

ONISNOH YOLO3INNOD ‘A'H 0SI1a LNOYd

0/2002-000T-dSO

0/2502-000T-dSD

SNId 'A'H
0/0902-000T-dSD

0SIa ¥v3yd
0/8502-000T-dSO

NOISN3LX3 T13HS
0/9002-000T-dSO

dWV10 378v0
82-L50€-L6

37vOS 1ON Od

Page 56 of 59



APPLIED ACOUSTICS

Underwater Technology

®

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

\

OMA'CASSY ONTd AH SV d3AVS 3114 3vos 1oN oa

T/2T0T-AdSD-dSD ON ONIMVYHA SIYLINMTIN NI SNOISNIWIA TV

SHYNg ANV S3903 dHVHS TV SAONW3H

3lva a3nodddv

ATANISSY ON1d
JOVLTOA HOIH
a-dsO ‘J1LIL

L0/T0/6T 31va| 93 Aa3IMOIHO

NMvHd

L0/10/6T 31vd| AN

2:137v0s :¥3IHLO

V/N :HSINIH

wwzr :SIONVHIT10L NIO
SONIMYHA 335 STVIYILVYIN
S3LON | 31va [addv

L0/T0 | @V anssiddsd>| T "'SYANMO IHL 40 NOISSING3d

N3ILLIYM ANV 3OA3TMONM SSTAdX3
JHL LNOHLIM ‘a3Id0D HO a3llddv
‘a3aHSINgaNd ‘d3sn 39 LON 1SN ANV
ONIYIINIONT OILSNOJV A3INddY
40 ALY3d0¥d J10S IHL IV
LN3INNJ0A SIHL 40 LHOIYAdJOD
ANV NOILYWHOSNI ‘SINILINOD IHL
ONINYYM

NOILdIYOSs3aad anssi

'3718v0 3IHL 40 AN3 XO4d NOILONNC 40 STIV.L3A J04 O/700€-000T-dSO ONIMVHA 33S 9

"ONILS3L NIFHM ATdINISSY JHL NOYd
HV310 ONIdIIN ‘NOILNVD INTFHLXT ISIDYIXT "LSTL IA09Y FHL LNO AYEVO LSNIN
TINNOSYH3d AFONIIYIAXT ATNO ‘QIATOANI IDVLIOA HOIH FHL 40 ISNVI3d ‘ILON

SNId ¥00T43LNI HLOE OL Nid I9VLI0A HOIH JAILYOAN (o

SNId MO0 THILNI HLOg OL Nid 39VLIOA HOIH 3AILISOd (P

3SVYO OL Nid IOVLTOA HOIH AILYDAN (0

3SVD OL Nid IDVLTOA HOIH JAILISOd (g

SNId IOVLIOA HOIH JAILYOIN ANV JAILISOd (e

‘S1S31 NOILVINSNI ONIMOTI04 IHL WHO4H3d 43993 AM8 NV ONISN 'S

"dINY10 319V0 FHL HLIM

319v0 IHL 34NDIS ANV T13HS NOISNILX3 FHL OLNO dINVTO 319V IHL MIHOS (@
ONISNOH IHL OLNO TTIHS NOISNILXT IHL MIHOS (p

(650-aS24IN ) dIT0¥ID ONISN ONISNOH FHL OLNI SI¥ISNI 341d IHL I4ND3S (0
A13344 S3LVLO0Y 11 LVHL OS ONISNOH FHL ¥3A0 ¥V1100 ONIMOO13HL a334 (9
ONISNOH IHL OLNI SOSIA 341d 2 IHL HSNd (8

'SMOT104 SY HOLD3INNOD IHL F19NTSSY ANV D/S00€-000T-dSD ONIMVHA OL Y343
‘NMOHS SV ATaNISSY IHL 43N0 (0/2502-000T-dSD ) OSIA INOYH 341d IHL HSNd ¥

0/,50¢-000T-dSO
OSId LNOd4 =

L] |

"IAILISNIS ALIYV1Od LON 34V SNId 3HL

'0SId ¥v3Y IHL NI SS3034 IHL OLNI

W3IHL HSNd ANV SNId 3HL 3SV3IY¥O3A ANV NV3ITO 'S3HIM IHL OL SNId XOOTHILNI
JHL ¥3A70S ANV 3/8502-000T-dSO OSIA ¥v3H 341d IHL NI S3TOH VNS IHL HONOJHL
S3HIM ¢ IHL d334 'S3J0D Y3INNI 3NT8 IHL ANV d3d IHL NOdd NOILVYINSNI

40 WW§ dId1S 'NI3HOS FHL IAONTH ANV AN3 INO NOYHL NOILVINSNI AFHO TIVH3INO
3IHL 40 WwoS dIYLS (€¥9-0¢T 034 ) 319VD AINIIHOS NIML 40 WWOO0TZ INVL T

0/€502-000T-dSO

Nid YOO TH3LNI ANIIHSLVIH

318v0 "A'H

0/8502-000T-dSO
0SIa ’v3y
HOLO3ANNOD IV

0/€50¢-000T-dSO \\M
ONIY ONINIV13Yd

"ALIIVIOd LO3FHH0D ONIMNSNI OSIA ¥v3d IHL NI S3SS303d IHL OLNI MOvd
SNId "A'H IHL HSNd "SNId "A'H FHL NO (0/£502-000T-dSD ) SONIY ONINIVLIY FHL LI €

(ON¢
a3y Moyld

* O

M3IA dV3d
ALIYV10d NId

NOILO3ICO™d FTONY Ad€E

"IAO0YO ONIY ONINIVLIY FHL O1ldN d3A0D

ANV MNIYHSLY3IH 40 HLONIT Wwos vV 3SN "¥IHLO IHL NO ¥OV1d ‘Nid INO NO a3y
‘NMOHS SV YNIYHSLVIH A1ddV "ONISYIY9OIA ANV ONINVITO 340439 NOILOINNOD
009 Y04 XO3HD (IYOW HO MO0T 39 ATNOHS NOHI ONIYIATOS IHL ) 378V IHL
OLNO SNId AH IHL ¥3A10S "I719vO "A'H 40 SHLONIT WWOOST ‘2 40 SANT IHL WONS
NOILVYTINSNI 40 WWiZT dId1S "3/0902-000T-dSD SNId AH FHL 3ASY3IYO3A ANV NV3ITO 'T

¥2/-€¥T O34 MOv1d
08¥-/0T O34 d3d
ANIGHSLV3aH

7 Movid >xm.m wwQs .d. ¥ 3dAL S6T9S9 IdAL 319v0
C ] P |
,
(e ﬁ
T

0¢ct wuwoosT

0/0902-000T-dSO

SNId AT 37vOS LON 0d

Page 57 of 59



Underwater Technology

(( D\ APPLIED ACOUSTICS

CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

3vOS LON 0a 10/T0 | av 3nSsI adso

378VvO AH X04r SV A3AvVS 3114

L 'SYINMO 3HL 40 NOISSINY3d

SIYLINITTIN NI SNOISNIAWIA 1TV T:13v0s 'Y3HIO

T/200€-AdSJ-dSO ‘ON ONIMVHA

NILLIIM ANV 3903 TMONM SSTddX3

SYYNG ANV S39A3 dHVHS TIV IAOWITY viN HSINIH

JHL LNOHLIM ‘d31dOD YO a3Iddv
‘a3aHSIT8Nd ‘a3sn 39 LON LSNIN ANV

S8V AH 31va Q3A0UddY

ONIF3IANIONT O1LSNOJV A3INddVY

XO0d NOILONNC wuwzF :SIONVHTTI0L N3O

a-dsO 3J1lLL

40 ALY3d0O¥d 3708 FHL IdvV

L0/T0/¢c 3Lva| Mdl  @3axMo3HO ONIMVYa 33s STVIYILVIN

INIWND0A SIHL 40 1HOIHIAJOD

L0/10/cc 31vd) AN Nmvud S3LON | 31va [addv NOILdIIOS3A

ANV NOILVWHOANI ‘SINILNOD FHL
3aNssi ONINYYM

'3719vO 3HL 40 AN3 SIHL NO ONILYVLS 340439
d3131dW0OD 3d 1SNIN (9N1d "A'H ) 379V IHL 40 AN ¥3HLO IHL 40 AT9NISSY FHL
0O/L00€-000T-dSO - ATANTSSY ONT1d 'A'H 3HL 40 1dVd SV d3SN 39 OL SI ONIMVHA SIHL

v

ON1d 3IFH44 ANHOL =—— ?

\ MNIYHSLVIH

ITVYIN3L X310 .290°0

00-408L wwoo/T (€97-0vT ) O34

$378v0 'A'H dVdM TvdIdS %ova 378v0 A3IN3I3HOS NIML

WwooST HLON31 319v0

(08y-£0T) 034
MNIYHSLY3H a3y

[(
)

378V0 MOV1g AME'E
wwos .d. ¥ IdAL S619S9

(vzs-evT) 034

ONId IF-Y4 ANHOL <=——
MNIMHSLYIH 30v1a

dINIYO ONIY 38NL
8-0,.10440¢

NOILO3r0dd ITONV ade

—

N330S O1 LOINNOD
OV1 ¥3070S 9N

ATAW3SSY HSINIA OL S378V0 ANNOYY dVdM TVIddS °G
(5019 HO A34 ) MNIYHSLYIH HLIM dNIYD FHL ¥IA0D ¥
ATHONOHOHL dINIFD ONIY NV31D '€

378v0 OL dINIFD ONIY ¥3d70S ¢

WWZT MOVE NOILYINSNI dIF1S 'T

S3LON AT9NISSY

37vOS LON Od

Page 58 of 59



CSPP Capacitor Charging Unit Operation Manual

CSP-CSPP-8000/2

Underwater Technology

(( D\ APPLIED ACOUSTICS

Jnr ON3 0 13HS dvAsS
3/,007-0001-dS2 'oN gNImvya | €07S07S] HOS' 371890 310W3Y 20/sors 'ON ONIAYED M3N |
31va 03IADYLY L7 IWYN 3714
20/50/5]] Al ONISIINIONS
ONIHIM 379¥0 3LON3Y 3190 T3403H]
0001dS3 J11SNOav VI LYW
20/50/5]] oW
ERNRNE qLvg NAYNT 3T 1ddV ] 37w90S DL ION|| W& NI SWIQ 179) s || e nouasa || st
] ] a3t Lnvd
a3y r
[~ =] @37 NO AH 3103
MOTI3A I
[~ i 37 440 AH S
ng H
=
>
= & 037 A3 <
JLIHM 9 %
O
EIRN O
= ~
a w | aNNOYD ™
n A3dD E —
@ ] o
N2 3 00]
i & (NO AH AS 3L0W3Y/ w207 |
W 3INg LHOI 3 —
- ¢
3
a
N = i SLIOA 21
Z NI a
=
o = = 440 AH/13S3Y
IONPD B
. | HOIH d/0 §390131
Idand g
= 2 MO7 d/1 3399141
N33dD v
XO0d JLOW3 JANYd INOo4 4SO

‘A03WIHL SLAd A0 SNLVAVADY 'SININd 'SONIAVMD 40

ONIMY 3HL ¥04 NOILYWNOINI ANY HSINMNA 0L ¥0 NI LSISSY 0L Lavd NI

d0 3I0HA NI 035N 36 0L 10N ST ANY "ATLO3NIONT ¥0 A1103310 40 03S04SIQ
3SIMY3HLO 30 (31d0D 13IN00¥43Y 3@ 0L LON SI LwHL NOLLIIONDD ONY
ANIWIIHOY 3HL NYHL NOLLYS3TISNOD ¥3HLO LNOHLIA G3NVOT S1 ONIMWSD SIHL
‘L7 ONIHIINIONT J0LSNDDY a3y @

Page 59 of 59



