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1. INTRODUCTION TO ASTACUS TECHNOLOGY

The technology is intended for water supply network operators. Astacus is used to
test the hydraulic capacity of fire hydrants for the needs of the Fire and Rescue Service
and to clean water pipes by controlled flushing in sections with simultaneous
measurement of flow, pressure and water temperature. During this cleaning process,
fine sediment is flushed out of the pipes, which would otherwise cause unwanted turbidity
events when stirred up in the pipes.

Astacus technology consists of a machine (robot) used to measure and regulate the water
discharged from the hydrant, and the astacus.vodabrno.cz server, which provides
computational support to the machines in the field.

The purpose of this technology is to ensure safe and machine-precise handling during
the discharge of water from the hydrant, to store and process all measured data, and
to report it to users.

Astacus technology is protected by patents nos. 308414, 309183 and EP4039893B1,
which were developed at the Institute of Municipal Water Management of the Faculty of
Civil Engineering of the Brno University of Technology as part of R&D projects of the
Technology Agency of the Czech Republic. Based on an exclusive licence, it is marketed by
the technology company VODA BRNO, s.r.o.

VODA BRNO, s.r.o. bears the title "spin-off VUT", loosely translated as "university
company", precisely because it puts into practice inventions based on patents created at
VUT. The company pays part of the turnover from the commercialisation of the
invention to the university. The technology is protected by the "Astacus®" trademark,
which is owned by VODA BRNO, s.r.o.

Fig. 1 Astacus robot - machine for measuring and controlled flushing of pipes (3™
generation, 2024)
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2. ADVANTAGES AND SAVINGS OFFERED BY ASTACUS
TECHNOLOGY

Improved network maintenance quality - after introducing a systematic network
maintenance programme using the method of controlled pipe flushing by sections,
complaints from customers about poor water quality are minimised. This situation
continues until sediment accumulates in the pipes again.

Time savings for water network technicians - controlled pipe flushing removes sediment
from the pipes efficiently and completely. The pipes remain clean inside, free of fine
particles. This means that technicians do not have to return to the site repeatedly, e.g.
every week or month, to deal with repeated customer complaints about water quality.
The flushing procedure for a single section takes approximately 10 minutes, which is an
extraordinary time saving compared to the current practice of "desludging". With the
current method, flushing a single hydrant usually takes one to two hours. With Astacus
technology, one team can clean an average of 3 km of pipes per shift, and another
complete flushing of the network is usually not necessary for at least a year. Maintenance
is therefore systematised, carried out intelligently and efficiently, taking less time and
money, with all measured data systematically stored and reported.

Savings in water needed for flushing pipes - Astacus technology consumes
approximately 30 to 40 per cent of the volume currently used in existing practices for
flushing pipes. It is an extremely economical yet highly effective technology.

Continuous automatic testing of fire hydrants - after flushing, an automatic hydrant test
can be run on each hydrant used, with Astacus performing the test completely
automatically, then generating a report from the data and sending it to the user in an
editable format (*.docx) by email. In addition to the address of the measurement location,
GPS coordinates, test results, pressure and flow measurements, the report also contains
graphs showing the measurement process and a map showing the location of the
hydrant. The machine is calibrated for flow rates, pressures and water temperature, so it
measures very accurately. The measurements meet the requirements of metrological
regulation MP 010 for official measurements. The measurement data can therefore be
used, for example, for the calibration of hydraulic models in the future or for other
important decisions. Hydrant tests are not charged separately and their number is not
limited.

Continuous provision of information on water temperature and hydraulic capacity of
individual pipe sections - at the end of each working day, the server sends the user a clear
daily report (*.docx) on the machine's activity by email, as well as a link to download
the complete measured data from the machine (*.zip). The data is structured so that
it relates to individual flushed sections and is always in *.csv format with an attached
graph of pressure, flow and water temperature in *.png format. This data can be used by
the user, for example, to calibrate the model, record the work of individual work crews,
or in the future, for example, as a basis for designers. The water temperature profile along
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the length of the pipeline provides information about undesirable changes in water
temperature in the pipeline.

3. SCOPE OF DELIVERY, PACKAGE CONTENTS

As part of the machine rental, our delivery includes the following parts, see Fig. 2:

1) 1 Astacus flushing machine with connection to the astacus.vodabrno.cz server,
which enables data archiving and processing, automatic generation of reports and
protocols on hydrant and flushing tests,

2) 1 piece of connecting fire hose with B75 end pieces, 2 m long,

3) 1 stainless steel DN80 water supply pipe equipped with a B75 bayonet coupling on
each side (hereinafter referred to as "S-piece"),

4) 2 WP20-12IE 12 V 20Ah batteries for the Astacus machine, one inserted in the
machine and one spare,

5) 1 CTEK MXS 5.0 microprocessor battery charger with connector for quick battery
connection.

Fig. 2 Scope of delivery: Astacus machine and accessories for its operation (S-piece, 2 m
long B75 fire hose, two 12 V 20 Ah batteries and CTEK battery charger)
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4. DEVICE PARAMETERS

DN80 connection with B75 hose coupling

PN10 10 bar

Control unit protection: P44

Machine protection: IPX3D (water sprayed onto the device at an angle of 60° at a

pressure of 50-150 kPa and a volume of 10 litres per minute
for at least 5 minutes)

Machine weight: 74.7 kg

Machine width: 47 cm (widest point at the height of the side handles)
Machine length: 86 cm

Machine height: 70 cm

Height of eye for crane hook: 72 cm

Water flow rate: 0to40Is

Working air temperature: from -2 to +35 °C

Page 6



User manual for Astacus® technology , VODA BRND
www.vodabrno.cze, 07_2025

5. PURPOSE OF USE AND FUNCTION OF THE MACHINE

The Astacus flushing robot has a built-in control valve, electric motor, 12 V 20 Ah battery,
measuring sensors (inductive flow meter, pressure gauge, thermometer, GPS chip),
control electronics, communication module and control panel with display. It is designed
for technical staff who maintain the water supply network in the field. Astacus is intended
exclusively for:

e Testing the hydraulic capacity of fire hydrants,

e Measuring water temperature and hydraulic parameters at hydrants in the water
supply network,

e C(Cleaning water pipes.

Scope of application: for water supply pressure up to 10 bar (PN10) at a flow rate of up
to 40, I's(-1) . The pressure in the water supply network is usually between 1.5 and 7 bar.
The hydraulic capacity of a DN80 hydrant is approx. 37 I's(-1) . When used as intended in
public water supply systems, the machine cannot be overloaded. The machine has been
tested at air temperatures of from -2 to +35 °C.

Intended use: flushing of water supply networks and measurement. We assume that the
water in the water supply pipes is drinking water, which becomes heavily contaminated
with sediment during flushing and contains small stones, pieces of wood, drill chips and
individual solid particles up to approx. 3 cm in diameter, which pass through the hydrant,
see Fig. 3. These particles will not damage the machine.

Prohibited uses: The machine cannot be used to measure the flow of aggressive chemicals,
acids, alkalis, oils, flammable substances, sludge, waste water, water with a high content
of solid particles, e.g. when draining construction pits and the like. Please consult us in
advance regarding other uses. It is prohibited to disassemble the machine and export
it outside the Czech Republic and Slovakia.
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Fig. 3 Recommended method of connecting the machine when flushing the water
supply (left), objects from the water supply pipe that the machine can safely flush out
without damaging it (right).

How to use the machine: Astacus is a mobile, fully battery-powered machine and can be
transported in a car such as a Skoda Praktik, Peugeot Partner, etc. The machine can
remain in the car during flushing or it can be removed. For easier handling, it is
equipped with four handles and a folding hook (eye) for a crane in the upper part of the
machine, see Fig. 4. The machine is made of stainless steel, aluminium and plastic parts.
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Fig. 4 Astacus flushing robot (3rd generation, 2024) - folding plastic handle for handling
the machine (left), folding steel anchor eye for suspending the machine from a crane.

Connecting the machine to the water supply: after delivery to the location where the water
is to be drained from the pipe or to the hydrant to be tested, the machine is connected to
the DN80 hydrant extension using a B75 fire hose, which is included in our delivery. A
hose of any length can be used. An S-piece for pipes < DN125 or for flow rates < 20 I-s(-1)
is fitted to the end piece at the water outlet of the machine. For higher flow rates or larger
dimensions of the flushed pipe, the S-piece is not fitted. After switching on the machine,
select the programme according to the required task to be performed by the machine at
the given location. You can choose from the following options: automatic hydrant capacity
test, automatic pipe flushing, or manual mode for manual control of the shut-off valve
with simultaneous measurement of hydraulic variables. After starting one of the
automatic programmes, the machine takes control of the water regulation discharged
from the hydrant and performs the task. During this process, all essential data is displayed
on the screen. After completion, it slowly and steadily regulates the flow and informs the
operator that the hydrant can be closed and the machine disconnected from the hydrant.

Fig. 5 Correct way to connect the machine when flushing the water supply. The red axis
shows the correctly connected hydrant, hose and machine. The hose is slightly bent.

Always use a DN80 hydrant attachment and B75 fire hoses for flushing. The hydrant,
hose and Astacus machine must be aligned in one axis, without unnecessary
directional breaks, see Fig. 5. The machine's wheels must be braked before opening
the hydrant.
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Protection against water hammer: the machine has sophisticated flow and pressure
control with protection against water hammer. Opening and closing the valve is
accompanied by continuous measurement of pressure changes at a frequency of 10 times
per second. The technology's mechanisms prevent the occurrence of shock waves that
would pose a significant risk to the water supply, technological equipment or operators.
The manual valve control mode also has built-in protection against rapid closure. The
machine is also equipped with a safety valve located on the main pipe inside the machine.
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6. STARTING UP THE MACHINE, BATTERY

Before use, insert the battery supplied with the machine. The battery must be charged to
at least 12.1 V. Use the supplied CTEK charger with the original connector for connection,
"MOTO" mode.

Fig. 6 12V 20 Ah battery with fuse and connector for CTEK charger (left). Correct battery
insertion (right). Be careful not to pinch the cables when closing the door!

Battery: nominal voltage is 12 V. The CTEK charger automatically charges it to full capacity
in less than 1 day. A fully charged battery has a voltage of 12.9 V and allows the machine
to operate for 2 days. If the battery voltage drops below 12V, the machine's automatic
system will not allow another flush to start, but will allow the current flush to be
completed without interruption if the battery voltage drops below 12 V during the flush.
It is then necessary to replace or recharge the battery.

Recharge the battery regularly after each working day to extend its service life. Store the
battery at room temperature.

When closing the door, please pay attention to the cables so that they are not caught in
the door lock.
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7. MACHINE CONTROLS, CONTROL PANEL AND DISPLAY

Astacus communicates in Czech in the default setting. Other languages can also be
selected in the machine's user settings. Control and display of values is carried out
exclusively via the control panel with display and buttons, see Fig. 7. The panel is
waterproof, the buttons are backlit and capacitive, allowing you to work in the rain while
wearing gloves. The black round disc next to the display is the GSM and GPS antenna
cover - do not cover it!

Fig. 7 Astacus machine control panel

POWER ON/OFF - button for switching on and off. Press briefly to switch off. Press and
hold to perform an unwanted "hard" shutdown of the system, which will not open the
control valve to relieve the seal and, in particular, will not send the measured data to the
server.

START (END) - button to start and stop flushing in automatic and manual mode. The
programme status is shown on the display: "Started" or "Stopped".

STOP - pressing this red button during flushing disables the machine's automatic control
system. The machine then continues to measure, display and record the measured
values. However, the motor and valve are stopped and the machine waits for instructions
from the operator. The operator takes over the control and continues to control the valve
movement using the PLUS (opens the valve in steps) and MINUS (closes the valve in steps)
buttons. Basically, this button switches to manual flushing control mode.

If you use this button, calmly complete the flush and then close the valve with the minus
button until the flow is completely closed. Then end the flush with the "START (END)"
button.
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PLUS and MINUS buttons - used in the machine menu to select values with smaller
increments. When the flushing procedure is running, these buttons are used to manually
control the movement of the valve. Each press of the button moves the valve up or down
by a defined increment. The increments are small enough to prevent hydraulic shock in
the pipeline due to excessive closure speed.

ARROWS - the arrow buttons are used to navigate the device menu and select values with
a larger increment. During flushing, the up and down buttons have no function and are
inactive. The right arrow button allows you to browse detailed measurement information
and help during flushing. The left arrow button is for returning to the parent menu.

Black disc on the top panel of the device - conceals the GSM and GPS antennas, see Fig. 7.
Do not cover!

- il il Bidd a s 100 &

Y VYBER MODU
NASTAVENI
VYPNOUT

Fig. 8 Astacus start-up screen after starting the device - the programme selection menu
menu - in the upper left corner means that the user is in the basic menu for programme
selection

Date and time - are automatically updated according to the GPS signal each time the
device is started

Ll SD card icon - if inserted, data is saved to the inserted SD card before being sent. After
sending the data to the server, the data from the SD card is automatically deleted.

=1 GPS signal icon - used to locate the machine

il GSM signal icon - the SIM card is used to transfer data between the machine and the
server

B5 Unsent data icon - if lit, some data has not yet been sent to the server

I00E Battery charge status icon - indicates the battery charge percentage. When the
battery is discharged, the machine will not allow flushing to start, but it will not interrupt
the ongoing flushing and will complete it.
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Fig. 9 Astacus machine display in programming mode - waiting for the "Start" button to
be pressed

Stopped — press Start - status bar informing about the current status of the device
Prud - flow rate measured by the flow meter, value updated every 1.5 seconds

Vol - when measurement is stopped, this value shows the total volume of water that has
flowed through the machine during its entire lifetime. When flushing starts, the value is
reset to zero and then shows the current volume of water that has flowed through since
the start of flushing.

Pressure - water pressure at the machine inlet in bar. If there is no water in the machine,
the displayed pressure value may be negative, but this is not a fault.

Vertical indicator of the valve position in percent - "0" means closed, 100 means fully open.
When the valve reaches its end position, the limit switch turns black. The valve position is
measured and controlled in 0.05 mm increments. The display shows the value as a whole
number percentage. The total valve stroke is 80 mm. One per cent on the display
therefore represents a change in valve position of 0.8 mm.
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8. FLUSHING PIPES AND TESTING HYDRANTS

Pipe flushing is one of the functions offered by Astacus technology. The flushing
procedure consists of the following steps:

1)

2)

3)

4)

Place the Astacus machine on a stable, level surface and lock all 4 wheels to
prevent it from moving or tipping over. The maximum permissible transverse tilt of
the machine is 5 degrees.

Note: at a pipe pressure of 7 bar, a force of 359 kg acts on the closed valve inside
the machine, trying to move the machine forward.

Fit the DN8O fire hydrant attachment to the underground hydrant. If it is an
above-ground hydrant, connect the hose directly to the above-ground hydrant.
Connect a 2.0 m long B75 fire hose, which is included in the delivery, to the
hydrant extension. Do not use hoses with smaller diameters. If you need to use
a longer hose, this is possible. However, this will reduce the accuracy of
determining the location of the hydrant using GPS coordinates.

Connect the hose from the hydrant to the inlet bayonet coupling of the
Astacus machine. Respect the direction of water flow, which is indicated by
arrows on the machine. There is a small sampling tap on the outlet side of the
machine, see Fig. 10. There is space for a battery on the inlet side of the machine.
Keep the hose slightly bent. The hydrant, connecting hose and machine must be
aligned in order to minimise hydraulic forces that could overturn or move the
machine, see Fig. 5.
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S-piece is fitted to the outlet flange of the machine.

An S-piece is fitted to the outlet pipe to ensure full water flow through the
induction flow meter in the machine, see Fig. 5. Use an S-piece for flow rates < 20
I's(-1) or for DN pipes < 125 to achieve correct flow measurement. Do not use the
S-piece for higher flow rates or dimensions.

Brake the machine (!!!). The wheels on the output side of the machine are fixed
(non-rotating) and have an effective brake. The rear wheels on the water inlet side
of the machine are rotatable and also have a brake and rotation lock when braked.
Always brake all 4 wheels. Only a braked machine can withstand the
hydrodynamic effects of flowing water so that the tensile forces are not transferred
to the hose and the machine does not injure the operator.

Switch on the machine using the "POWER ON/OFF" button on the control panel,
see Fig. 7. The display will light up and the machine will perform an automatic initial
hardware check and close the shut-off valve. If the valve is not completely closed to
the lower limit switch, it will close automatically. Alternatively, it will prompt the
operator to close the valve by pressing and holding the "Start" button until the limit
switch position is reached.

Open the hydrant and the gate valve upstream of the hydrant fully. Ensure that
nothing restricts the flow of water from the water supply to the machine. All flow
and pressure regulation is handled by the Astacus robot.

Ensure that heavily contaminated water flowing out of the hydrant does not
cause damage not only due to its flow but also due to its volume.
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10) Select the programme you want to run from the machine menu, see Fig. 11.
Set the programme and press the "START (END)" button on the machine control
panel to start the procedure. The procedure will start if there is water in the
machine and the pressure is at least 0.5 bar.

11) After completing the programme, close the hydrant and the upstream gate
valve. This will cause the pressure in the hydrant, the hydrant extension and the
supply hose to the machine to drop. Under no circumstances should you
manipulate the supply hose if it is under pressure or if the hydrant is open.

12)Switch off the machine and send the data - the machine will open the valve
slightly and release the pressure in the machine. To switch off the machine, press
the button briefly; pressing and holding the button will cause an unwanted "hard"
shutdown of the system, during which the control valve will not open slightly to
release the pressure in the machine and relieve the seal, and, in particular, the
measured data will not be sent to the server. The data is sent to the server
automatically after the machine is switched off. The user is informed about the
progress of the transfer by graphics on the display.

13) Disconnect the hose and machine - part of the shutdown procedure is to open
the valve inside the machine to 4 per cent so that the seal is relieved during storage
and does not suffer as much. Otherwise, the control valve is pressed into the rubber
seal and the rubber is squeezed out. At the same time, the pressure in the machine
is released.

Therefore, first close the hydrant and only then switch off the machine!
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9. PIPE FLUSHING PROGRAMMES

The machine offers four basic programmes, see Fig. 11, which enable:
1) Fully automatic flushing mode

According to GPS - entering the complete flushing parameters for a specific section is done
by searching a table from which the machine retrieves information based on the GPS
coordinates of the hydrant. To use this programme, you need to fill in the flushing data in
a CSV file, which contains information about the GPS location of each hydrant, and upload
this CSV file to the device from the server astacus.vodabrno.cz via a SIM card (Menu -
Settings - Upload flushing plan). We will send you a sample of such a CSV file by email
upon request and, once created, we will save it on the server so that you can upload it to
the machine.

By flow rate and volume - you can use this option if you have a flushing plan for the water
supply system that specifies the flow rate and volume at which you should flush a given
section of the water supply system.

Both programmes include the option to set the lowest permissible pressure in the
pipeline, which must not be exceeded during flushing. The default value is 0.6 bar. The
aim is to prevent the complete loss of water overpressure in the pipeline during flushing,
as this forms a safety barrier for the system against contamination entering the pipeline
from outside.

2) Automatic flushing mode according to pipe topology - used in cases where no hydraulic
simulation model of the water supply system is available, but only a network flushing plan.
This is a simple graphical diagram of the pipes with the layout of the individual flushed
sections, or the situation of the water supply network. The length, dimensions and
material of the flushed section (plastic, metal, and a "sensitive" programme for very old
metal pipes) are read from the water supply situation, and the machine itself calculates
the required flow rate, volume and other parameters. This programme allows flushing to
be carried out without prior theoretical preparation. This function is based on previous
research, in which various flushing settings were tested to achieve optimal results using
a minimum amount of water.

3) Hydrant testing, detailed in Chapter 10 below

4) Manual control - allows manual control of the valve using the PLUS and MINUS buttons
in steps with simultaneous measurement and recording of all variables. The machine's
automatic control system is switched off, and everything is controlled by the machine
operator. The START (END) button must also be used to start and stop this mode.

When the "STOP" button is pressed, the machine switches from any automatic mode to
manual control mode.
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10. PROGRAMME FOR AUTOMATIC HYDRANT TESTING

The Astacus machine includes a special "HYDRANT TEST" programme for automatic
hydrant testing, see Fig. 11. The programme is available in the device menu. Hydrants
are tested in accordance with CSN 73 0873 Fire safety of buildings - Fire water supply. In
the programme menu' you can select flow rates from 4 to 25 Is(-1) or 40 I-s(-1) , which
allows you to determine the maximum capacity of the hydrant.

> AUTOMATICKY
DLE TCPOLOGIE
TEST HYDRANTU
MANUALNI OVLADANI

Fig. 11 Machine menu for programme selection

The measurement procedure, data evaluation and the design of the measuring device
itself are in accordance with metrological regulation MP 010. The entire device is designed
and manufactured in accordance with the principles of metrology. The aim was to achieve
highly accurate and correct measurement of all variables with low measurement
uncertainty.

Before testing the hydrant, we recommend cleaning the pipeline first with a
controlled flush to prevent a turbidity event in the network caused by a short
hydrant test without prior cleaning of the pipeline.

Set the length of the hydrant test in the user menu. The default setting is 60 seconds.
This interval can be changed in the "Settings" menu of the machine. To start the test, select
the desired flow rate at which the hydrant is to be tested and start the programme.
Whether the test is successful or unsuccessful (the hydrant does not have the required
capacity), after completion, the machine informs the operator of the test result on
the display and, after switching off the machine, automatically sends the measured data
to the server, which processes the report (*.docx) of the hydrant test performed and
sends it within approximately 15 minutes by email to the address you provided when you
rented the machine from us. The report can be generated directly on your company's
letterhead and contains all the information that can be processed by machine
(measurement evaluation, hydrant location map, graphs of measured values, date,
names, company details, etc.).

When developing this feature, emphasis was placed on minimising the administrative
work of the technician in the office after the hydrant test to the necessary minimum. The
number of hydrant tests you perform during the rental period is not limited in any way,
nor is there any additional charge.
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After taking the machine into use, it is necessary to send the following information
to the email addressinfo@vodabrno.cz : the serial number of the machine you are
using and the email address where you want the reports to be sent. The unique

machine number is indicated on the device's nameplate, see Fig. 6. It is a number in the
format "3001" etc.

11. SENDING MEASURED DATA TO THE SERVER

Astacus machines send all measured data to the server automatically. Unless
circumstances arise that prevent the data from being sent, the user does not need to take
any special action. The data is always sent immediately after the machine is switched
off.

If, after switching on the machine, you see the ian  on the display, indicating that there
is data stored on the SD card that has not yet been sent to the server, see Fig. 8, we
recommend the following procedure:

e Move the machine to a location with a good mobile phone signal. This means
within the built-up area of a town or village; the machine can remain loaded in the
car during transmission.

e Turn on the machine and leave it on for about one to two minutes to capture the
GPS and GSM signal (it works reliably even in a car). Then turn off the machine by
briefly pressing the button and leave it alone for a few minutes. Do not turn
off the machine by holding the button down for a long time! This is a hard-off,
which essentially forces the machine to shut down = immediately cuts off the
power to the electronics.

e The robot will then start the shutdown procedure - the display will show "Shutting
down" and then show the progress of the data transfer. Once the transfer is
complete, the display will turn off. If all the data cannot be sent, e.g. due to a weak
signal, or if the machine was turned on again too soon, or if the battery was
removed too soon, or if there was too much data, it will attempt to send it the next
time it is turned off.

¢ The machine therefore only sends data immediately after it is switched off,
not at any other time.

e The server processes the received data and, if it contains data about a hydrant test,
processes it into a report within 15 minutes and sends it by email. The server
processes the rest of the data (regular flushes) and sends a summary report after
midnight.

e If all data from the SD card has been sent to the server, tig icon will not light up.

Therefore, if you turn on the machine and see that some data has not been sent and the
icon is lit, we recommend turning the machine off again and repeating the entire data
sending process.
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12. CONTROL SOFTWARE UPDATES

The machines are equipped with a function for manually downloading the update file
from the manufacturer's server and then automatically updating the control software. We
recommend that you regularly check for updates in the menu: Settings - Updates.

Before performing the update, move the machine to a location with a good mobile phone
signal (Vodafone), as the data is downloaded via GSM. During the update, follow the
instructions on the display. Do not switch off the machine or disconnect the battery.

13. MAINTENANCE AND SERVICE OF THE DEVICE

As part of regular maintenance, we ask that you:

1) Visually inspect the technical condition of the machine, its covers and their
fastenings to ensure that the covers are not damaged and that there are no loose
Screws or joints.

2) Visually check the integrity of the seals on the machine.

3) During flushing, visually check the tightness of the internal connections. Leaks will
be indicated by water spraying when there is water pressure in the machine. A
slight water leak under the main control valve is not a defect; the seal will
compress over time and water may leak at a low flow rate of approx. 0.1 I-s(-1)
even when the valve is completely closed. However, this does not affect the proper
functioning of the machine.

4) Recharge the machine's battery regularly using only the CTEK charger supplied. If
you have a charger with a mode selector (car/motorbike), use the MOTO mode
(12V battery) for motorbike batteries, which keeps the battery in optimal
condition.

5) Check the condition of the cables connecting the battery to the machine's electrical
system, see Fig. 6. If the cables are damaged in any way, do not use the machine
and call for service. A short circuit could occur.

6) At the end of the flushing process, while the machine is still connected to the
pressurised water supply, flush the thin pipe that carries water through the
machine to the sampling tap. Open the tap fully and flush the pipe with clean
water.

7) After switching off the machine, leave it idle for a few minutes so that the data can
be sent to the server. Do not remove the battery from the machine during this
time.

8) Regularly check for updates to the control software in the machine's Settings -
Updates menu.
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14.

PROHIBITED ACTIONS

For safety reasons, it is prohibited to:

1
2)
3)

4)
5)
6)

7)

8)

Opening the battery door while the machine is running.

Disconnecting the battery while the machine is running.

Disconnecting the supply hose while the machine is running and also when the
hydrant is open.

Performing any manipulation inside the machine or cleaning.

Stop the machine in any way other than by pressing the button.

Remove protective covers, climb or sit on the machine's supporting structure while
the machine is running.

The machine cannot be used to measure the flow of aggressive chemicals, acids,
alkalis, oils, flammable substances, sludge, waste water, water with a high content
of solid particles, e.g. when draining a construction pit, etc.

It is forbidden to disassemble the machine, remove seals, or dismantle individual
covers and components of the machine.

It is prohibited to export the machine outside the Czech Republic and Slovakia.
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15. EC DECLARATION OF CONFORMITY

The Astacus flushing robot meets the definition of machinery according to Government
Regulation No. 176/2008 Coll., Government Regulation on Technical Requirements for
Machinery.

The analyses, tests and risk assessments carried out show that the Astacus machinery
complies with all the relevant provisions of Government Regulation No. 176/2008 Coll., on
technical requirements for machinery, as amended by Government Regulation No.
170/2011 Coll. Government Regulation No. 229/2012 Coll. and Government Regulation
No. 320/2017 Coll. (according to Annex Il A) and the relevant regulations and standards
arising from these regulations. Astacus equipment can be considered safe when used in
accordance with these instructions for use.

The manufacturer of Astacus machinery, VODA BRNO, s.r.o., has assessed the machinery
and found that it complies with EU safety, health and environmental requirements. Based
on this assessment, it has issued a declaration of conformity, which is Annex 3 to this
document.

The Astacus device is equipped with a CE conformity label, see Fig. 6 and Fig. 12.

VODA BRNQO, s.ro.

Metelkova 1851/40 - Kufim, 664 34 - Czech Republic

c € E.J ﬁ Type: Astacus
- — Variant: Astacus (3. generation)

Battery powered: 12V DN80 PN10 IPX3D
Weight: 75 kg
Manufactured: 2024  in the Czech Republic

Serial number: 3001

\ www.vodabrno.cz J/

Fig. 12 Manufacturer's label of the Astacus machine with the CE mark of conformity
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16. TECHNICAL SUPPORT
The manufacture and servicing of machines, user training and consultations are provided

by:

VODA BRNO, s.r.o.
spin-off company of the Brno University of
Technology

Metelkova 1851/40, 664 34 Kufim
Company ID: 03438929

Further details can be found at: www.vodabrno.cz

If necessary, please contact: Ing. Jan Rucka, Ph.D.
Company Executive
tel.: (+420) 604 794 350

17. APPENDICES

Appendix No. 1: Specifications of the Astacus machine battery, WP20-12IE 12V 20 Ah
Appendix No. 2: Instructions for use for the CTEK MXS 5.0 battery charger

Appendix No. 3: Declaration by the manufacturer of Astacus®equipment on the
conformity of the product's properties with the applicable technical regulations and on
compliance with the specified conformity assessment procedure.

Appendix No. 4: Calibration reports from metrology laboratories for measuring
instruments built into individual machines (pressure gauge, flow meter, thermometer)
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