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1 - INTRODUCTION

FOREWORD

All rights reserved. No part of this publication may be reproduced, distributed, translated into other languages or trans-
mitted by any electronic or mechanical media, including photocopies, recording or any other storage and retrieval system,
for any other purposes that are not exclusively the personal use of the buyer, without the express written permission of
the Manufacturer.

The manufacturer is in no way responsible for the consequences of operations carried out in a manner not in accordance
with the manual.

GENERAL REMARKS

All operating, maintenance instructions and recommendations described in this manual must be followed to in order to:
e obtain the best possible performance from the equipment;
e Kkeep the equipment in efficient conditions.

Training the personnel in charge is essential in order to:
e use and service the equipment properly;
e correctly apply the safety alerts and procedures recommended.

COPYRIGHT 2026
© PIETRO FIORENTINI S.P.A.
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Manufacturer PIETRO FIORENTINI S.PA.
Via Enrico Fermi, 8/10
36057 Arcugnano (VI) - ITALY
ReRlEEe Tel. +30 0444 968511 Fax +39 0444 960468
www.fiorentini.com sales@fiorentini.com

Tab. 2.2.
2.2 - IDENTIFICATION OF THE PRODUCT
Equipment RTU FOR WATER MAINS MONITORING
Series AQUALOG MASTER
Models Aqualog Master
Tab. 2.3.

2.3 - REGULATORY FRAMEWORK

PIETRO FIORENTINI S.P.A. with registered office in Arcugnano (ltaly) - Via E. Fermi, 8/10, declares that the equipment of

the series described in this manual is designed, manufactured, tested and checked in compliance with:

e the requirements of the Directives:

e 2014/53/EU 'RED’
e 2014/30/EU “EMC”

| @) norice:

For specific type approvals, see the appropriate section on the Manufacturer’s website: https://www.fior-

entini.com

@) norice:

The declaration of conformity in its original version is delivered together with the equipment.

2.4 - WARRANTY

PIETRO FIORENTINI S.PA. guarantees that the equipment was manufactured using the best materials, with high quality
workmanship, and complies with the quality requirements, specifications and performance set out in the order.
The warranty shall be considered null and void and PIETRO FIORENTINI S.P.A. shall not be liable for any damage and/or

malfunctions:

e due to any acts or omissions of the purchaser or end-user, or any of their carriers, employees, agents, or any third

party or entity;

e intheeventthatthe purchaser, or a third party, makes changes to the equipment supplied by PIETRO FIORENTINI S.P.A.
without the prior written approval of the latter;
e inthe event of failure by the purchaser to comply with the instructions contained in these instructions, as provided by

PIETRO FIORENTINI S.PA.

@) norice:

The warranty conditions are specified in the commercial contract.
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2.4.1 - REFERENCE OPERATING CONDITIONS

The reference operating conditions for autonomy calculations are described in Tab. 2.4:

Condition

) Reference indications
operational

e 2 full scale 4-20 mA sensors

Sensor acquisition e 1 RS232 serial interface for modem

Communication 1 data transmission per minute.

Tab. 2.4.

Ambient temperature has an effect on buffer battery life. The operating profile used to calculate the battery life expectancy
is indicated in Tab. 2.5:

Reference indications
0.3% of the time at -25 °C
0.5% of the time at -20 °C
2.6% of the time at -10 °C
Temperature 41.0% of the time at +5 °C
environment 43.0% of the time at +20 °C
11.8% of the time at +35 °C
0.5% of the time at +50 °C
0.4 % of the time at +60 °C

Tab. 2.5.

2.5 - ADDRESSEES, SUPPLY AND STORAGE OF THE MANUAL

The instruction manual is intended for qualified operator responsible for using and managing the equipment throughout
its service life.

[t contains the necessary information to properly use the equipment and keep its functional and qualitative characteristics
unchanged over time. All information and warnings for safe, correct use are also provided.

The manual, as well as the declaration of conformity and/or test certificate, is an integral part of the equipment and must
always accompany it whenever it is moved or resold. It is the responsibility of the authorised professionals (reference par-
agraph 2.10) to operate and manage the equipment.

Removing, rewriting or editing the pages of the manual and their contents is not allowed.
PIETRO FIORENTINI S.p.A. shall not be held liable for any damage to people, animals and property caused
by failure to adhere to the warnings and operating procedures described in this manual.
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2.6 - LANGUAGE

The original manual has been drawn up in ltalian.
Any translations into additional languages are to be made from the original instruction manual.

The translations into other languages cannot be fully verified. If any inconsistency is found, please refer to

the text of the original manual.

If inconsistencies are found or the text does not make sense:

e stop any actions;

e contact immediately PIETRO FIORENTINI S.p.A. at the addresses given in paragraph 2.1 ("Manufactur-
er identification").

PIETRO FIORENTINI S.p.A. shall be held liable for the information provided in the original manual only.

2.7 - SYMBOLS USED IN THE MANUAL

Symbol Definition

Symbol used to identify important warnings for the health and safety of the operator or safety of
the equipment.

Symbol used to identify an ELECTRICAL HAZARD to the health and safety of the operator.

Symbol used to identify information of particular importance in the manual.
The information may also concern the safety of the personnel involved in using the equipment.

Obligation to consult the instruction manual/booklet.
Indicates a requirement for the personnel to refer to (and understand) the operating and warning
instructions of the machine before working with or on it.

Tab. 2.6.

I
>
N
>
)
=4

I

Alerts to a hazard with a high level of risk, an imminent hazardous situation which, if not prevented, will
result in death or severe damage.

y \
e

Alerts to a hazard with a medium level of risk, a potentially hazardous situation which, if not prevented,
may result in death or severe damage.

/\ ATTENTION!

Alerts to a hazard with a low level of risk, a potentially hazardous situation which, if not prevented, could
result in minor or moderate damage.

| @) noTice:

Alerts to specific warnings, directions or notes of particular concern, that are not related to physical injury,
as well as practices for which physical injury is not likely to occur.
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2.8 - APPLIED RATING PLATES

The equipment is equipped with a rating plate.
The plate specifies identification details of the equipment and its accessories to be provided, if necessary, to
PIETRO FIORENTINI S.p.A.
Id. Type of plate Image
i

1 | AQUALOG MASTER

Tab. 2.7.

Removing rating plates and/or replacing them with other plates is strictly not allowed.
Should the plates be unintentionally damaged or removed, the customer must notify
PIETRO FIORENTINI S.p.A.

RTU FOR WATER MAINS MONITORING | GENERAL INFORMATION | REV. A 14
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2.8.1 - DESCRIPTION OF THE NAMEPLATE

The following information, described in , is shown on the nameplate:

Pos. Description
Manufacturers Logo

Equipment model

Equipment overhaul status

Equipment serial number

Supply voltage

Average power consumption

CE Marking

0 N O G b~ ON| =

Manufacturer's Address

Tab. 2.8.

15

Fig. 2.1. Description of the nameplate
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2.9 - GLOSSARY OF UNITS OF MEASUREMENT

Type of measurement Unit of measurement

Description

Sm?h Standard cubic metres per hour
Sm? Standard cubic metres
Consumption and m3/h Cubic metres per hour
Volumetric flow rate m?3 Cubic metres
I/s Litres per second
| Litres
bar Bar
Pressure ‘we Water column inch
Pa Pascal
°C Degree centigrade
Temperature °F Fahrenheit degree
K Kelvin
Tightening torque Nm Newton metre
Sound pressure dB Decibel
Vv Volt
Other measurements W Watt
Q Ohm

Use, maintenance and warning manual

E AQUALOG MASTER
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2.10 - QUALIFIED PROFESSIONAL FIGURES

Qualified operators entrusted with the use and operation of the equipment in all its technical life stages for the use for
which it was supplied:

Professional figure  Definition

Qualified operator able to:

e handle materials and equipment.
e carry out all the operations necessary to properly install the equipment safely;

Installer e perform all the operations necessary to properly operate the equipment and system
safely;
e e able to perform all the operations necessary to uninstall and subsequently dispose of
the equipment in compliance with the regulations in force in the country of installation.
Trained and authorised technician on the management and use of the equipment, who
must:
e pbe able to perform all operations required for the proper functioning of the equipment
User’s and the system, and for their safety and that of any third parties present;
specialised/ o perform maintenance on all parts of the equipment subject to maintenance (board and
technician batteries);
e access all device parts for visual inspection, checking equipment status, making adjust-
ments and calibrations;
e have proven experience in properly using the equipment similar to that described in this
manual, and be trained, informed and instructed in this regard.
Qualified technician able to:
e perform preventive/corrective maintenance operations on all electrical parts of the de-
vice subject to maintenance or repair;
e read wiring diagrams and check the correct functional cycle;
. . e perform adjustments and operate on electrical systems for maintenance, repair and
technician
. replacement of worn parts.
electric

The electrical maintenance technician can operate in the presence of voltage inside the
electrical panels,

junction boxes, control equipment etc. only if the person is suitable

(PED.

For general requirements, refer to the IEC EN 50110-1:2014 standard.

Worker in charge of

Operator qualified to:

transport, e the use of lifting equipment
handling, e the safe handling (even manual) of materials and equipment.
unloading and place-  The equipment must be lifted and handled strictly in accordance with the instructions pro-
mer_It vided by the manufacturer as well as the regulations in force at the place where the equip-
on site ment is installed.
Tab. 2.10.
o
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3 - SAFETY

3.1 - GENERAL SAFETY WARNINGS

e ltis strictly forbidden to repair or make any modifications to the equipment.
¢ For information and warnings regarding replacing batteries, refer to chapter 9 in this manual.

/\ ATTENTION!

Authorised operators must not carry out operations or services on their own initiative that do not fall with-
in their competence.

Never operate the equipment:

e while under the influence of intoxicating substances such as alcohol;

e if you are using drugs that may slow reaction times.

| ) noTice!

The employer must train and inform operators on how to behave during operations and on the equipment
to be used.

Before installation, commissioning or maintenance, operators must:

e take note of the safety regulations applicable to the place of installation they are working in;

e obtain the necessary permits to operate when required;

e wear the personal protective equipment required by the procedures described in this instruction manual:

e ensure that the required collective protective equipment and safety information are available in the area they are op-
erating in;

19 RTU FOR WATER MAINS MONITORING | SAFETY | REV. A
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3.1.1 - SAFETY INSTRUCTIONS FOR INSTALLATION

The AQUALOG MASTER series versions must be installed and commissioned in accordance with the applicable regula-
tions and standards.

@) norice:

PIETRO FIORENTINI S.p.A. shall not be liable for damage resulting from failure to comply with the instruc-
tions and from misuse.

Safety warnings
All operations on the equipment must be performed by qualified personnel.

Transformation and spare parts
Any technical change is prohibited. Use only original spare parts intended by PIETRO FIORENTINI S.p.A.

Transport

e As arule, the equipment must be transported in an upright position and inside the original packaging box provided
by PIETRO FIORENTINI S.p.A.

e Upon receipt of the device, examine the supplied material.

e Immediately report any shipping damage.

Storage
The equipment must be stored horizontally in a dry place at room temperature (see section 6.6.1).

e [Install the device in a compartment that meets the provisions in force on safety, away from any pos-
sible damage of mechanical origin, away from sources of heat or naked flames, in a dry place and
protected from external agents.

e During installation, avoid mechanical stress to the inlet and outlet connections.

e |t is strictly forbidden to repair or make any modifications to the device.

e The installation, removal, and any operations must be performed by qualified personnel, in compliance
with the provisions in force concerning safety.
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3.2 - PERSONAL PROTECTIVE EQUIPMENT

The following table shows the Personal Protective Equipment (PPE) and its description; an obligation is associated with

each symbol.

Personal protective equipment means any equipment intended to be worn by the worker in order to protect them against
one or several risks that are likely to threaten their safety or health during work.

For the operators in charge, depending on the type of work requested, the most appropriate PPE from those reported in
Tab. 3.11 must be used:

Symbol

Meaning

Obligation to use safety or insulated gloves.
Indicates a requirement for the personnel to use safety or insulated gloves.

Obligation to use safety goggles.
Indicates a requirement for personnel to use protective goggles for eye protection.

Obligation to use safety shoes.
Indicates a requirement for personnel to use accident-prevention safety shoes.

Obligation to use noise protection equipment.
Indicates a requirement for the personnel to use ear muffs or ear plugs to protect their hearing.

Obligation to wear protective clothing.
Indicates a requirement for personnel to wear specific protective clothing.

Obligation to use a protective mask.
Indicates a requirement for the personnel to use respiratory masks in the event of a chemical
risk.

Obligation to use a protective helmet.
Indicates a requirement for the personnel to use protective helmets.

COOO®E

Obligation to wear high visibility vests.
Indicates a requirement for the personnel to use high visibility vests.

A
/\
/ \\

—

Tab. 3.11.

Each licensed operator is obliged to:
e take care of his/her own health and safety and that of other people in the workplace who are affected
by his/her actions or omissions, in accordance with the training, instructions and equipment provided

by the employer;

e appropriately use the PPE made available;
e immediately report to the employer, the manager or the person in charge any deficiencies in the equip-
ment and devices, as well as any dangerous conditions they may become aware of.
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3.3 - OBLIGATIONS AND PROHIBITIONS

The following is a list of obligations and prohibitions to be observed for the safety of the operator.

[t is mandatory:

e to carefully read and understand the use, maintenance and warning manual;

e Dbefore installing the equipment, to strictly refer to the details specified on the nameplates and in the manual,
e to avoid knocks and violent impact that could damage the equipment.

It is forbidden to:

e operate in various capacities on the equipment without the PPE indicated in the work procedures described in this
manual;

e operate in the presence of open flames or bring open flames close to the work area;

e smoke near the equipment or while working on it;

e use the equipment with parameters other than those indicated on the name plate;

e use the equipment outside the operating temperature range specified in this manual;

e install or use the equipment in environments other than those specified in this manual.

3.4 - RESIDUAL RISKS

The equipment does not present residual risks for the operator related to its normal operation.

If there are any functional faults, do not operate.
Immediately contact PIETRO FIORENTINI S.p.A. for the necessary directions.
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3.5 - SAFETY PICTOGRAMS
The equipment and/or packaging PIETRO FIORENTINI S.p.A. good bear the safety pictograms described in Tab. 3.12:

Symbol Definition

A Symbol used to identify a GENERIC HAZARD.

Symbol used to identify DANGERS GENERATED BY STATIC ELECTRICITY.

%

Symbol applied to the packaging to identify the type of danger and risks related to the transport-
ed product, based on the classification of the European ADR agreement.
Class 9 (Various dangerous substances). ADR - UN3090 (lithium metal batteries).

9

sent to separate collection facilities for recovery and recycling (WEEE Directive 2012/19/EU on

\E The symbol indicates that the product must not be disposed of as unsorted waste but must be
waste electrical and electronic equipment - WEEE)

Tab. 3.12.

—

It is absolutely forbidden to remove or alter the safety pictograms on the equipment or the packaging.

3.6 - NOISE LEVEL

The AQUALOG MASTER series has no moving parts.
For the value of the noise generated by the equipment and further information, contact PIETRO FIORENTINI S.p.A.

/\ ATTENTION!

The obligation to use earmuffs or ear plugs to protect the hearing of qualified professional figures (refer-
ence paragraph 2.10) remains in the event that the noise in the installation environment of the equipment
(depending on specific operating conditions) exceeds the value of 85 dBA.
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4 - DESCRIPTION AND OPERATION

4.1 - GENERAL DESCRIPTION

AQUALOG MASTER is an automation and remote control system used in various types of applications: remote control,
aqueduct automation, gas distribution network monitoring, photovoltaic system management, landslide monitoring, etc.

AQUALOG MASTER includes in a single product typical PLC functions, data loggers, ladder logic executions, alarm
notification systems, VPNs and many other functions that would otherwise require the creation of a complicated and
heterogeneous system.

The device uses several interfaces for data acquisition from the field (RS232, RS485, R422, Ethernet) and supports a wide
range of protocols.

AQUALOG MASTER can be used:

e stand alone via SMS, email, FTP or via web interface (thanks to an integrated webserver) which allows you to view
information, edit parameters, view logging trends or access on-board synoptics;

e interfacing with an HMI SCADA system for the complete management of the related data, using the communication
technologies currently available: ADSL, GSM, GPRS, UMTS, HSPA also in the VPN environment.

The combination of these resources makes AQUALOG MASTER an intelligent and multimedia unit for the control of dis-
tributed units in civil and industrial environments.

The heart of the AQUALOG MASTER system can be represented by the flow that the data follows within it, in particular
the information passes through the following phases:

1. Data acquisition “from the outside world”.

2. Data processing.

3. Writing data “to the outside world”.

The main elements are (see Fig. 4.2.):

Pos. Description Pos. Description

1 Digital input terminal block (n°16) 10 | Analogue output terminal block (n°1)
2 | Digital output terminal block (n°8) 11 | USB port (OTG/HOST)
3 | Aluminium enclosure 12 | ETHO Ethernet interface
4 | Input/output activity LEDs 13 | ETH1 Ethernet interface
5 | CANBUS serial interface 14 | ETH2 Ethernet interface
6 | RS232 serial interface 15 | VGA video output (optional)
7 | RS422/RS485 serial interface 16 | Power supply (10-30 VDC)
8 | ZigBee antenna (optional) 17  Metrological battery™
9 | Analogue input terminal block (n°8) - -
* Metrological battery not visible in figure Tab. 4.13.
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Fig. 4.2. General descriptionAQUALOG MASTER
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4.2 - DESCRIPTION OF THE DEVICE

The following paragraphs describe the hardware interfaces to/from the field supplied with the equipment.
AQUALOG MASTER.

4.2.1 - SERIAL PORTS
The system has 4 opto-isolated serial ports described in the following paragraphs with the relative pinouts.

4.2.1.1 - COM1
RS232 serial port of DTE type on DB9 male connector:

2 RX
3 X
5 GND
7 RTS
8 CTS

Tab. 4.14.

4.2.1.2 - COM2/COM4
RS485 serial ports (422) on DB9 female connector:

| Pin ___ Signal

SHIELD
TX+
RX-
GND
Vce

© 0o o G~ O =

RX+

Tab. 4.15.

The selection of half-duplex (2 wires, 3:DATA+, 8:DATA-) or full-duplex (4 wires) mode is done via software settings and by
acting on the two-by-two short circuit of the pairs of pins 3-9 and 4-8, which can be done via a specific jumper bank on
the circuit board, inside the chassis of the AQUALOG MASTER device, as shown in Fig. 4.3.

1 P P ;o
t.""'J::'."".:I-II} :::.u

e
. ﬁ!l:f,, P
| b N T L
o OIF gy ;0w
[ 133 L . -
o.. oF 1w i i
(’[L AT & "

Fig. 4.3. Jumper references for serial port configuration
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In particular the pair of jumpers S6-S7 allows you to configure COM2, while the pair S14-S15 allows you to configure the
COM4 port. Moving the jumpers to the side:

e of USB ports, half-duplex mode is applied;

e opposite to USB ports, applies full-duplex mode.

These two ports allow you to insert end-of-line termination resistors via two jumper banks, respectively bank $10-S11 for
COM2 and bank 818-S19 for COM4. With the jumpers in position towards:

® the internal side, the resistors are off;

e the outer side they are inserted.

4.2.1.3 - COM3

Here ythere is a DTE type RS232 serial port on DB9 male or a RS485 (422) serial port on DB9 female connector.

The selection of one function or the other must be done only via software configuration (see the Rainbow Configurator
manual) and therefore does not require any hardware set.

The relevant pinouts are those displayed respectively in Tab. 4.15. and Tab. 4.16.

4.2.2 - ETHERNET PORTS
The device has a 10/100 Mb/s Ethernet port, called ETHO, accessible via a standard RJ 45 connector (IEEE 802.3 Ether-
net Controller) on the input.
Through this network interface you can access the AQUALOG MASTER device locally for various functions such as:
e Access via rainbow for reconfiguration operations or real-time viewing of information.
e Access via browser for viewing current values and any parameters with a web interface.
e File transfer via SSH protocol.
e Inserting the AQUALOG MASTER device in a LAN, even in a VPN environment.

4.2.3 - USB HOST

The system has a USB port in “Host” configuration, accessible via the connector called USB HOST.

This port can be used, for example, to connect a USB memory stick when necessary to perform a configuration and/or
application update from a pen drive.
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The detail of the sections of the AQUALOG MASTER device related to 1/O, is shown in Fig. 4.4 and described below:

oo/}

128

creceEeees

Fig. 4.4. AQUALOG MASTER I/O Sections

4.2.4.1 - ANALOGUE INPUTS

The system has 8 analogue inputs with 16-bit resolution for current and voltage readings, accessible via the 9-pin con-

nector indicated with “Al” (Fig. 4.4).

The reading mode for each channel is set via the 2 banks of dip switches shown in Fig. 4.5.

The left bank allows you to insert the voltage to current conversion resistor, then select the current reading (0-20 mA, 4-20
mA) or the voltage reading (0-5 V, 0-10 V), while the right bank allows you to choose in voltage mode between a full scale

measurement of 5V and 10 V.

Fig. 4.5. AQUALOG MASTER analogue inputs

Available dip switch combinations:

Lh Dip Switch Rh Dip Switch Reading type
ON OFF 0-20mA 4-20mA
OFF ON 0-10V
OFF OFF 0-5V
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When connecting field instrumentation to the analogue inputs, remember that these inputs are passive. The current or
voltage measurement signal must therefore be powered independently: the negative polarity of the signal must be con-
nected to the common terminal of the connector (C) while the positive polarity must be connected to the channel terminal,
as outlined in Fig. 4.5.

N7 AT &
1 A2 Iil
3 (A3 m
P Al_4 m
5 (A5 E
6 (| A1 m
7 (27 Iil
' o
3%

Fig. 4.6. Analogue inputs connection

Input voltage data for each channel: 30 V.

@) norice:

Since all eight inputs have the same common, the field instrumentation must be equipped with galvanic
separation of the generated signal, to avoid short-circuiting different ground signals.

In the absence of this property, you must interpose galvanic separation interfaces between

AQUALOG MASTER and instrumentation.

@) norice:

When using analogue voltage inputs (0-10V, 0-5V) it is recommended to insert a resistor with a value be-
tween 8Kohm and 80Kohm between the input and the common (COM), preferring the lowest resistance
range, compatible with what the sensor is able to operate.

Although this insertion is not necessary on good quality sensors with feedback output, it is nonetheless
recommended to insert the resistor, which in the worst case scenario will be superfluous but will not affect
the measurement.

RTU FOR WATER MAINS MONITORING | DESCRIPTION AND OPERATION | REV.A 30
Use, maintenance and warning manual



Pietro
$ Fiorentini

4.2.4.2 - DIGITAL INPUTS

The system has 16 digital inputs accessible via the connector called “DI”.

Each line has an LED to indicate the current status of the paired input and is also protected by:
e areverse polarity protection diode;

e an opto-isolating stage;

e a buffer final stage.

Each input is paired with the counting functionality with a maximum frequency of 1000 Hz.

When connecting field instrumentation to the digital inputs, remember that these inputs are passive. The negative polar-
ity of the field signal must be connected to the common terminal of the connector (C), while a positive voltage must be
brought to the channel terminal in case of ON state, a zero voltage in case of OFF state, as shown in Fig. 4.7.

1@ 1.1
ARE:
I 1.3
ﬂ@ 14
52
B2
?@ 17
AR
B@ 1.9
1[3'@ 110
11@ 1.11
12@ 112
YA REE:
1‘1@ 1.14
1505 115
1ﬁ@ 1.1E

@ COW
L. -

Fig. 4.7. Digital inputs connection

Minimum voltage for ON state: 8.5 V.
Maximum tolerable voltage: 30 V.
Opto-isolation up to 2500 V.
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4.2.4.3 - DIGITAL OUTPUTS
The system features 8 NPN open collector digital outputs accessible via the connector called “DO”. When connecting
these digital outputs to external loads, pay attention to the maximum current that can be supplied.

The ground reference of the voltage to be triggered must be connected to the common terminal of the connector (C) (Fig.
4.8). in following states:

e “OFF” of the digital output will cause an open circuit between the channel terminal and the common.
e “ON” willimplement a closed circuit so the ground is brought back to the output.

1 @ ouT_1 @
7 @ uT_2 ®
3 UT_3 ®
4 @ QUT_4 ®
5 @ CUT_5

8 @ CUT_B @
7 @ T_7 ®
8 (7) CUT_R ®

COM

=L,

Fig. 4.8. Digital outputs connection

Opto-isolation up to 2500 V.
Maximum current supplied 20 mA.

4.2.4.4 - ANALOGUE OUTPUTS
The AO1 port (Fig.4.9) can be used to drive a voltage load (minimum load of 1 KQ).

Fig. 4.9. Analogue outputs connection
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4.2.4.5 - POWER SUPPLY

The device is designed to be powered by direct voltage, not necessarily stabilised, with voltages in the range 10 — 30 V.

The overall system current absorption varies depending on the peripheral devices used, typically in the range of 200-500
mA at 12 V.

There is no switch to turn the system “OFF” / “ON”.
The power circuit is protected against accidental polarity reversal.
The current power status is indicated by the ON LED as shown in Fig.4.10:

Fig. 4.70. Power LED

Once the power is supplied, there is a start-up and initialisation phase lasting approximately 30 seconds, after which the
U3 LED goes from off to flashing to indicate that the AQUALOG MASTER device is in the “alive” state, therefore in normal
operating condition.
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4.3 - DESIGNED USE

4.3.1 - INTENDED USE
The equipment in question is intended for the:

Not allowed Work environment
Any other type of carrier other than | Application in water network installa-

Operation allowed

permitted. tions and nodes.

Water mains monitoring

Tab. 4.17.

The equipment referred to was designed to be used exclusively within the limits specified on the identification plate and
according to the instructions and limits of use specified in this manual.

Safe work conditions are as follows:

e use within the limits stated on the rating plate and in this manual;

e compliance with the user manual procedures;

e routine maintenance to be carried out when and how recommmended;
e special maintenance to be carried out if required;

e do not tamper with and/or bypass the safety devices.

4.3.2 - REASONABLY FORESEEABLE MISUSE

Reasonably foreseeable incorrect use means the use of the equipment in a way not foreseen in the design phase but
which can result from readily predictable human behaviour:

e using the equipment in a manner other than that referred to under paragraph “Intended use”;

e instinctive reaction of an operator in the event of a malfunction, accident or breakdown while using the equipment;

e behaviour resulting from carelessness;

e behaviour resulting from the use of the equipment by unauthorised and unsuitable people (children, disabled);

Any use of the equipment other than the intended use must be previously approved in writing by PIETRO FIORENTINI S.p.A.
If no written approval is provided, use shall be considered “improper”.

In the event of improper use, PIETRO FIORENTINI S.p.A. shall not be held liable for any damage caused to people or
property, and any type of warranty on the equipment shall be deemed void.

4.4 - TECHNICAL DATA

General features

External Enclosure Anodised aluminium

Casing protection rating P20

Ambient temperature range

. -20 °C to +80 °C
of operation.

Humidity

0-95% non-condensing

Storage temperature range

-25°C 1o +80 °C

Supply voltage 10-30 VDC
Power consumption (typical) 2-4 Watt
System memory 128MB RAM

Data memory

256MB FLASH, expandable via USB Stick

Microprocessor

32bit, 400MHz clock

Real Time Clock

Yes (with buffer battery with 10-year warranty)

Use, maintenance and warning manual
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No. 16, 10-30 V DC type, opto-isolated and with 2500 V galvanic isolation, also configurable
as fast counters up to 300 Hz

Analogue inputs

No. 8, 16-bit type 4-20 mA / 0-5/ 10 V DC with galvanic isolation 2500 V

Digital outputs

No. 8, 10-30 V DC type, opto-isolated and with 2500 V galvanic isolation

Analogue outputs

No. 2, 16 bit type 0-10 V DC with galvanic isolation 2500 V

Tab. 4.19.

Communication features

RS232 No. 2
RS422/RS485 No. 2
No. 3 general purpose (Removable HD, Memory exp. Protocol Converters, Media Convert-
Ethernet : .
ers, Cameras, Audio Sets, Displays).
CanBUS No. 1
e 1HOST
B
us e 1 DEVICE

Centre protocols
(slave)

e MODBUS RTU

e MODBUS TCP

e |EC 60870-5-104

e  Others on request (optional)

Field protocols (mas-

e Modbus RTU

e Modbus TCP
e Siemens S7 TCP/IP

ter)
e Omron Hostlink
e  Others on request (optional)
Alarms/Events Warning and management of alarms and events generated by exceeding thresholds and/or

reaching physical and logical states. Using the message service for alarm notification.

Synchronisation

Daily synchronisation via SCADA server.

Data connection

Programmable centre call, configuration, missing data download, archive, date/time align-
ment.

Communication

Periodic, scheduled or event-driven.

Tab. 4.20.
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4.5 - 1/0 CHANNELS

AQUALOG MASTER acquires the following signals:

e 8analogue inputs 0-10V / 4-20mA.

e 16 digital inputs.

e 3 digital outputs.

e 1 analogue output 0-10V / 4-20mA.

e 2 RS232 serial interfaces.

e 2 RS422/RS485 serial interfaces.

e 1 CanBUS serial interface.

e 2 USB1 interfaces 10/100 Mbit Ethernet interface.

4.6 - DATA COMMUNICATION

AQUALOG MASTER can be connected to a modem via RS232/RS485/USB serial interface or to a router via Ethernet
port.

4.7 - WIRING

AQUALOG MASTER, can acquire and manage the following I/O interfaces:
e 8 analogue inputs 0-10V / 4-20mA.

e 16 digital inputs.

e 8 digital outputs.

e 1 analogue output 0-10V / 4-20mA.
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5 - USER INTERFACE

5.1 - GENERAL DESCRIPTION

The following paragraphs describe the methods for local interaction with the AQUALOG MASTER device for configuration,
monitoring and maintenance operations.

5.1.1 - LOCAL COMMUNICATION INTERFACE

AQUALOG MASTER has an Ethernet interface through which you can connect a PC. You can access the built-in web
server, the device for monitoring and firmware update operations or use the “Rainbow Configurator” software on a Win-
dows PC that allows you to configure the device.

@) norice:

For details on using the “Rainbow Configurator” software, please refer to chapter 8 (configuration).

Local communication methods are listed below.

5.2 - CONNECTION FROM PC TO AQUALOG MASTER

To connect from a PC to the AQUALOG MASTER device, use the ETHO Ethernet connection with a straight or crossed
RJ45 cable, as shown in Fig. 5.11:

Fig. 5.11. Ethernet connection

Your PC's network card must be set to allow the two devices to communicate. In particular, the IP address of the PC must
be set with the subnet present in the IP address of the AQUALOG MASTER.

For example if AQUALOG MASTER has the factory address 192.168.0.234, you can assign the PC the address 192.168.0.x
with x between 1 and 255 and different from 234.

In case the PC and the AQUALOG MASTER are connected to a LAN network, make sure that the IP address assigned to
AQUALOG MASTER or to the PC is not already in use on the network.
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5.3 - SOFTWARE UPDATE PROCEDURE

Via the USB Host interface it is possible to update the configuration and/or applications of the AQUALOG MASTER.

All you need is a properly configured pen drive to perform the update. To perform the update, proceed as follows:

1. Insert the pen drive into the USB Host connector.

2. Restart the RTU with the reset button. The U1 LED (Fig. 5.12) remains on with a steady light throughout the update
phase.

3. Please wait for the tAQUALOG MASTER to reboot at the end of the update.

Fig. 5.12. Power LED

The successful update is indicated by the U1 LED flashing for a few tens of seconds. At that moment, you can remove the
pen drive from the AQUALOG MASTER.

5.4 - GATEWAY FUNCTIONALITY

AQUALOG MASTER is able to acquire analogue and digital signals through the hardwired 1/O section described in the
relevant section.

In addition to this acquisition mode, AQUALOG MASTER is able to interface with various types of devices such as:
PLCs, meters, inverters, weather stations, etc. with serial or Ethernet connections using the specific protocol for the given
device.

AQUALOG MASTER is able to:

e both read information from one of these devices, and to perform writing operations where provided for by the proto-
col in use. The read variables are mapped into the internal memory of AQUALOG MASTER available for example to
perform ladder logic processing or for logging.

e act as a gateway, using modems, between the supervision centre (which typically operates in Modbus TCP/IP) and
the various devices with which AQUALOG MASTER is able to communicate (each with its own protocol).

Due to its characteristics, AQUALOG MASTER is a multi-protocol gateway, capable of adding new protocols based on
the user's specific needs.
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5.5 - INTEGRATED WEB SERVER

The web server present on AQUALOG MASTER allows interfacing with the device via a common browser, to access the
display of the quantities at any time or act on the operating parameters (such as thresholds, application parameters, etc.).

The “Rainbow Configurator” allows you to configure which information is made available on the AQUALOG MASTER
website pages, which are read-only and which are read/write (for how to configure the website pages, see the Rainbow
manual and its appendix for AQUALOG MASTER).

You may log on to the web server in different contexts: LAN, WAN, GPRS also in VPN.

Fig. 5.13 shows the home page that opens by typing the address of the AQUALOG MASTER in the address bar of the
browser (or the equivalent dynamic DNS in case of GPRS connections) — REMOTE connection):

[ starbor - stato sttunte televaria., %

_(-' @ | 19216822130/ realtime. phpitref=2800 ¢ || Q Cern *Ea o

0,

\ E/|itorweb /
0?03!2018 e : N N — wogin / Logout |
@—,cmwl[_nwm—djlﬁmmw [ config | [ parametri d | [ TempoReale | | - @
Stato attuale televariabili
T ——_—— v Peae e ; s ul o
' Abilita comunicazione inverter 3 0 I | | |
 Alarmelnverter! | Assente  Sovracorrentelnverter! | Assente Frequenza rete fuorilimitiimd | Presents
| Alarmelnverter2 Assente  Sovracorrentelnverter2 Disattivo | Frequenza rete fuori limiti inv2 Attivo
| Frequenza rete fuori limiti w3 Altivo | Allarmelnverter3 | Assente | Sovracomentelnverter | Disalivo
Fig. 5.13. AQUALOG MASTER home page

Access to the web pages is protected with any passwords present in the device configuration.
The home page (Fig. 5.13) displays the following menus:

Instantaneous

Logged data

Alarm log

Configuration

Operating parameters

Real time

N a s, ON =

Maintenance

Tab. 5.21.
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5.5.1 - INSTANTANEOUS

In this section you can see the variables that have the HMI display property present in their configuration.

You can organise the information you want to view in different submenus of the main Instantaneous menu. The web page
paired with each submenu can in turn be divided into subtables, each with its own header.

Alternatively, there is a default viewing mode where variables are displayed grouped by their type (BV, LV, FV).

5.5.2 - LOGGED DATA

In “Logged data” you can view the logged data in graphic format (1) or text format (2) and download it (3), choosing one
of the three available submenus (Fig. 5.14):

Commonss—(3)

Fig. 5.14. Options for viewing logged data

5.5.2.1 - GRAPHS

By selecting the “Graphs” submenu you access the interface (Fig. 5.15) from which it is possible to select up to 6 quanti-
ties to which a logging is paired and select the period of interest.

Trend
;l‘lll\mﬂlﬂ: » draw [ i1'dm|ntl|lll|ll\:  draw ] Inizio periodo: |
mmz « araw [ | Televariabile 5; ~ draw (] -
Telvariabie 5 « araw| | Televanabies: ~ arawl] isualizze— ? @
n:-a————————-———————~——-——-—-———————~——-————-————-——-———————-————-——-——————-——-—————-——————-————————--——-———~——j
5 S e A R i 8 B i s .
-|za———————————————————————————————————————————————————————————————————————————————————————————————————————————J;
:‘2}53}?& 11:20:25 19:33:33 11:37:42 11:41:51 11:46:00 11:50:00 11:54:18 11:58:27 12:02:36 12:06:45 12:10:54 12:95:03 12:19:92 :
o
L Fig. 5.15. Interface for trend visualization
=
=
E By pressing the “View” button (A) the relevant trends are shown (Fig. 5.16).
8 @) norice:
1 _To view the values in detail, scroll through the graph.
g
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Trend
Televariabile 1: § ventoDir{medio] () - Televariabile d:  Wer___ S0{medio] (kW) » draw | | | Inizio periodo: 28-02-2016 11:33
TeleVariabite 2 | Tamb[medio] (' C) - [/ Televariabile 5: - draw T 01-03-2016 11:33

TeleVariabile 3: Ivenho[medio] (/) - - Televariabile 6: = araw Tl

AN
_____________________________________ Ip_.-ys‘l_ 14
|
_____ .Y IR ORI RO *
24 Ay 2
s
I". A HM\L"' qu [ -I
ﬁ___ll__Jl_;\,_____J_ Y orof
1, ™ '.J’ﬁf" A I.l [
A Wi N AL -
P ---n--—n----- :
|
Wt A 5 |
h-g YWY - A
M f | {
J v v P
Lll_ ____________ I A ._____IJ.?'JI__ 4
A
S/
’ 1 JJDO 15:19:06 19:05:12 22:51118 02:37:24 06:23:31 10:09:37 13:55:43 17:41:49 21:27:36 01:14:02 05:00:08 DB:46:14
28/02/16 29/02/186 01,/03/16

VentoDifmadio] () B 105000 13745
Tambjmedio] ( C) B | 10:50:00= 13.405
Ventolmedio] (mis) W | 10:50:00> 10.695
Fig. 5.16. Trend display example

5.5.2.2 - DOWNLOAD

This submenu allows you to download the data for the selected quantity and save it to a file (.csv format).

Download storici

Televariabile: | U1__ 61[medio] (V) i
Inizio periodo: | 24-02-2016 11:43 =

Fine periodo: | 02-03-2016 11:43 e

Scarica @

Fig. 5.17. Settings for downloading data in .csv files

Once the quantity of interest and the relevant period have been selected, the download starts using the “Download” but-
ton (B), indicated by the following message:

Prego attendere
I'elaborazione dei dati...

Fig. 5.18. Download submenu data processing message

Once the download is complete, you can save the file or open it for immediate viewing.
Any invalid data for a quantity (for example outside the full scale) is indicated with the text:
e NaN in graphs

e NVin .csvfiles.
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5.5.3 - ALARM LOG

Allows you to view the alarm events present on the peripheral device:

Storico allarmi

.~ Dawora  TeleVariable = StatoAlarme  CodiceEr  Valore
0210316 11:26:22 | Temperatura locale inverter Scattato su soglia alta
02103116 10:11:19 Temperatura locale inverter Rientrato su soglia alta
02103116 09:24:53 Temperatura locale inverter Scattato su soglia alta
02/03/16 09:02:02 Tutl gli inverter in run Rientrato

020316 09:00:07 Tutt gli inverter in run Scattato

02103116 07:37:07 10.Confrollore permanente isolamento Rientrato

02103116 06:36:17 10.Controllore permanente isolamento Scattato

02/03/16 06:33:47 10.Controllore permanente isolamento Rientrato

02/03/16 06:30:21 10.Controllore permanente isolamento Scattato

02/03116 06:18:33 Allarme comunicazione JB 2.2 Rientrato

02103116 06:18:18 Allarme comunicazione JB1.7 Rientrato

02/03/16 06:18:13 Allarme comunicazione JB1.6 Rientrato

02103116 06:17:43 Allarme comunicazione JB1.2 Rientrato

Fig. 5.19. Example of alarm log on web page

Each alarm event is defined by:

e time;

e event date;

e description of the quantity affected by the event;
e description of the alarm status (if active, cleared).

5.5.4 - CONFIGURATION

From the “Configuration” submenu you can access a series of information relating to the configuration of the peripheral

device:
1. Alarms & Scales.
2. Network.

3. Localisation.

o

L Fig. 5.20. Configuration submenu options

=

<

S

=

3
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5.5.4.1 - ALARMS & SCALES

In this section you can view and edit the following information:

e potential recipients of alarm actions;

e alarm thresholds for analogue quantities and related alarm event signalling times;

e alarm activation status for digital quantities and related alarm event signalling intervals;
display of the full scale of the analogue inputs.

5.5.4.2 - NETWORK

In this section you can configure the device's network settings:
e native ethernet interface network configuration;
e Wi-Fi configuration, dynamic DNS, firewall, VPN.

The adjustable parameters are the same as those described in the configuration manual.

5.5.4.3 - LOCALISATION

In this section (Fig. 5.21) you can set:
e current time and date of the AQUALOG MASTER.
e latitude and longitude of the installation site (required in particular applications);

The entered values are set on the device by pressing the “Save changes” button.

Localizzazione

02-03-2016 13:10:55

5.5.5 - OPERATING PARAMETERS

In this submenu, all variables with the “Editable HMI” property enabled are shown. To edit the properties of a variable you
need to access the “Configuration” submenu.

The entered values are set on the device by pressing the “Save changes” button.
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5.5.6 - REAL TIME

In this submenu it is possible to show the real-time trend of one of the quantities present in the configuration.

By pressing the “View” button at the top of the interface (Fig. 5.22), the trend generation starts in real time while the last
acquired value of the selected quantity is shown in the lower part.

Trend tempo reale
ile:  Temp rigo 2
L
B A e

21 = e
12:32:41 12:37:112 12:41:42 12:46:13 12:50:44 12:55:14 12:59:45 13:04:16 13:08:46 13:1317 13:17:48 13:22:18 13:26:49
02/03/16

Televariable  UMimoValore

| TemperaturaFrigo 2494

Fig. 5.22. Real-time trend interface example

5.5.7 - MAINTENANCE

This submenu displays the current software versions of the applications on your device. Any applications that are not
running are indicated by the words “Version not found”.

There is also a section to allow the user to make a backup of the current device or restore from a previously made backup.
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6 - TRANSPORT AND HANDLING

6.1 - SPECIFIC WARNINGS FOR TRANSPORT AND HANDLING

@) norice:

Transport and handling must be carried out in compliance with the regulations in force in the country of
installation by personnel who are:

e qualified (specially trained);

e who are familiar with accident prevention and workplace safety regulations;

e authorised to use lifting equipment and means.

Transport and handling

Operator qualification

e |nstaller.

PPE required

Co00

The PPE listed in this table is related to the risk associated with the equipment.
For the required PPE to protect against risks associated with the workplace,
installation or operating conditions, please refer to:

e the regulations in force in the country of installation;

e any information provided by the Safety Manager at the installation facility.

Weights and
dimensions
of the equipment

For dimensions and weights please refer to “6.3 - Physical characteristics of the device”.

Tab. 6.22.

6.1.1 - PACKAGING AND FASTENERS USED FOR TRANSPORT

The transport packaging has been designed and manufactured to avoid damage during normal transport, storage and

handling.

The equipment must be kept in the packaging until installation.

Upon receiving the equipment, it is necessary to:

e make sure that no part of the packaging has been damaged during transport and/or handling;
e immediately report any damage found to PIETRO FIORENTINI S.p.A..

@) norice:

PIETRO FIORENTINI S.p.A. shall not be liable for any damage to people or property caused by accidents
due to failure to comply with the instructions provided in this manual.

45
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In Tab. 6.23 the types of packaging used are described:
Ref. Type of packaging

A Single box

6.2 - PACKAGING CONTENT

AQUALOG MASTER is shipped with:

e Dattery inside (to be connected);

e internal antenna;

e expansion board (on request);

e wall-mounting bracket (on request).
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PHYSICAL CHARACTERISTICS OF THE DEVICE

A

Fig. 6.23.

Weights and dimensions

Dimensions AQUALOG MASTER front view

A 165 mm
B 140 mm
Weight 2 kg
Tab. 6.24.
6.3.2 - UPPER SIDE
C
A
Fig. 6.24. External view of the top
A 165 mm
C 45 mm

Tab. 6.25.
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6.3.3 - LEFT SIDE

A
y

Fig. 6.25. External view, left side
Dimensions [mm]
B 140 mm
‘ Cc 45 mm

6.3.4 - RIGHT SIDE

Tab. 6.26.

|
|
I
|
[
I

Y

Fig. 6.26. External view, right side
B 140 mm
C 45 mm

Use, maintenance and warning manual
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6.4 - EQUIPMENT ANCHORING AND LIFTING METHOD

A\ HAZARD!

Using lifting equipment (if necessary) for unloading, carrying and handling packages is reserved only for
skilled operators who have been properly trained and instructed (with licence if required by the regulations
in force in the country of installation) and are familiar with:

e accident prevention rules;

e workplace safety provisions;

e lifting equipment features and limits.

/A HAZARD!

Before handling a load, make sure that its weight does not exceed the load capacity of the lifting equip-
ment (and any other lifting tools) specified on the specific plate.

/\ ATTENTION!

Before handling the equipment:

e remove any movable or hanging component or firmly secure it to the load;
e protect the most fragile equipment;

e check that the load is stable;

e be sure to have perfect visibility along the route.
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6.4.1 - FORKLIFT HANDLING METHOD

/A\ HAZARD!

It is forbidden to:
e transit under suspended loads;
e move the load over the personnel operating in the site/plant area.

A

The following is not allowed on forklifts:
e carrying passengers;
e lifting people.

/A

During all handling operations, pay close attention to avoid impact or vibrations of the equipment batter-
ies.

If cardboard boxes (single or multiple) are carried on a pallet, proceed as indicated in Tab. 6.28:

Step Action Image

1 Place the forks of the forklift under the load surface.

Make sure that the forks protrude from the front of the load (by at
2 least 5 cm), far enough to eliminate any risk of the transported load

tipping.

Raise the forks until they are touching the load.

3 | @) norice:

Fasten the load to the forks with clamps or similar devices
if required.

Slowly lift the load by a few dozen centimetres and check its stabil-
4 ity, making sure that the centre of gravity of the load is at the centre
of the lifting forks.
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Step Action Image

Tilt the mast backwards (towards the driver's seat) to help the over-
5 turning moment and to ensure greater load stability during trans-
port.

Adjust transport speed according to the type of floor and load,
avoiding jerky movements.

In the event that:
6 e obstacles along the path; R
e particular operating situations;

hinder operator visibility, the assistance of a ground oper-
ator is required, standing outside the range of action of the
lifting equipment,

with the task of signalling.

7 Place the load in the chosen installation area. -

Tab. 6.28.
o
1]
=
d
S
=
3
<
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6.5 - PACKAGING REMOVAL

Packaging removal
Operator qualification | ¢ Installer.

o000

PPE required The PPE listed in this table is related to the risk associated with the equipment.
For the PPE necessary to protect against risks associated with the workplace or
operating conditions, please refer to:

e the regulations in force in the country of installation;

e any information provided by the Safety Manager at the installation facility.

Tab. 6.29.

To unpack the cardboard boxes (single or multiple) supported by a pallet, proceed as described in Tab. 6.30:

Step Action

1 Remove the stretch film around the pallet.
2 Remove the 4 support corners.
Move the boxes of the equipment from the pallet to their intended place.

3 @) norice:
Have at least 2 operators manually move the packages if required due to their dimensions/

weight.

Tab. 6.30.

@) norice:

After removing all packaging materials, check for any anomalies.

If there are anomalies:

e do not install the equipment;

e contact PIETRO FIORENTINI S.p.A. and specify the details provided on the equipment rating plate.

The single piece of equipment is contained in a specifically created cardboard box.
Avoid taking the equipment out of the box before its installation.

6.5.1 - PACKAGING DISPOSAL

@) norice:

Sort the various materials making up the packaging and dispose of them in compliance with the regula-
tions in force in the country of installation.
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6.6 - STORAGE AND ENVIRONMENTAL CONDITIONS

Protect the equipment from blows and impacts, even accidental, until it is installed.

If the equipment needs to be stored for an extended period, the minimum environmental conditions for the intended stor-
age are provided in Tab. 6.31. Compliance with these conditions will guarantee the declared performance:

Operational Data

A maximum storage period is not defined as it is only limited by the life span of
the product.

Storage temperature from -25°C to +80°C
Relative humidity 95%

Maximum storage period

Tab. 6.31.

6.6.1 - STORAGE OF THE SPARE BATTERIES

Any spare battery packs ordered must be stored:

e in their original packaging or alternatively in ADR compliant packaging, by placing the containers at ground level (do
not stack above 1.2 m);

® inaplace with a temperature < 25°C in order to preserve its electrical characteristics;

e away from flammable material, water and rain, corrosive agents, heat sources;

e in the absence of direct sunlight;

e away from metal objects;

e 350 as to prevent any accidental movement;

® 50 as to prevent their terminals from bearing the weight of other elements stacked on them.

Battery packs must not be stored:
e with damaged batteries;
e with exhausted batteries.

@) noTice:

The packages must be labelled in accordance with ADR, i.e. with a diamond shape on the
side and code UN3090.
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7 - INSTALLATION

7.1 - GENERAL WARNINGS

The installation must be performed by qualified personnel, in compliance with the provisions in force con-
cerning safety.

For the safe use of the equipment, respect the permitted environmental conditions and comply with the
data shown on the nameplate.

It is strictly forbidden to make any modifications to the equipment.

PIETRO FIORENTINI S.p.A. is not liable for damage caused by incorrect installation of the equipment and/
or otherwise different from that indicated in this manual.

7.2 - INSTALLATION PRE-REQUISITES

7.2.1 - ENVIRONMENTAL CONDITIONS ALLOWED

| @) norice!

For details on the allowed environmental conditions (temperature range and classification) refer to para-
graph “4.4 - Technical data”.

PIETRO FIORENTINI S.p.A. is not liable for damage and/or malfunctions caused by installation in environ-
ments other than those permitted.
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7.3 - CHECKS BEFORE INSTALLATION

The installation site must be suitable for the safe use of the equipment.
The equipment installation area must have lighting that guarantees the operator good visibility during the installation phas-

es.

Before installation, it must be ensured that:

e the installation compartment meets the current safety regulations

e there are no impediments that could hinder the installer's installation operations;
e the equipment connections are clean and undamaged.

Installation
Operator qualification

e |nstaller.

The

PPE required PPE listed in this table is related to the risk associated with the equipment.
For the required PPE to protect against risks associated with the workplace,
installation or operating conditions, please refer to:
e the regulations in force in the country of installation;
e any information provided by the Safety Manager at the installation facility.
Eqm!:)ment Keys to fix inlet and outlet connections fittings/connections of the equipment.
required
Tab. 7.32.
o
11
=
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S
O
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=
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7.4 - INSTALLATION PROCEDURE

For the connection of sensors and/or external equipment via digital exchange signals, use cables suitable for the instal-
lation site.

Neoprene cables are preferred over others due to their compactness and elasticity. They ensure that tightness is main-
tained in the coupling with the cable gland even as it ages.
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8 - CONFIGURATION

8.1 - SAFETY REQUIREMENTS FOR CONFIGURATION

Configuration

e Specialised technician.
e |nstaller.

0008

Operator qualification

PPE required The PPE listed in this table is related to the risk associated with the equipment.
For the required PPE to protect against risks associated with the workplace,
installation or operating conditions, please refer to:

e the regulations in force in the country of installation;

e any information provided by the Safety Manager at the installation facility.

Tab. 8.33.

8.2 - EQUIPMENT CONFIGURATION

| @) norice:

Equipment configuration must be carried out by authorised and qualified personnel.

Configuration of the AQUALOG MASTER RTUs can be done via the Rainbow software. Please refer to the software
manual for detailed operating instructions.

The tool's main features and advanced firmware functionality will be described below.
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8.2.1 - STARTING THE RAINBOW SOFTWARE
To start the software:
1. Launch the Rainbow programme.
2. Select the desired language (Fig. 8.27).
3. Select the desired RTU (Fig. 8.28).

@) norice:

If the desired RTU is not present, follow the procedure outlined in section 8.2.2.

SelectLanguage

English
espafiol (Espafia, alfabetizacion i iona
francais
Deutsch
EMnvika

(® Show this form again
O Use the selected language
O Use the defaut language

N

Fig. 8.27. Select language

% RainBow - o X

ﬁ;ﬂﬁ‘ Do U] 0O D0 B | Lo [ Lo | Not] Vo oer|:S- | D [ 1D | Dy Do EciO-- 1100 O] 02 |G | GPS; j

Fig. 8.28. Select RTU
o
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=
<
S
=
3
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8.2.2 - OPENING THE DATABASE

The list of RTUs is associated with a database saved in a file with the extension .sdf.
If you need to select an RTU from another list, you must:

1. Select at the top left “File", then “Open Database” and left-click the mouse.

T RainBow

+ Impostazioni Generali

. |S.|D.|D.|D.| D
]

B Nuovo databese r--" 201501273 130 11~ 1= [~ 1~ |

@ Backup Database

'@ Invio database per e-mail

Importa Periferiche da altro database

Crea Configurazioni per centro

Modalita stazione »

w»
5, Controlla e rigenera
L
e

Exit

Fig. 8.29. Opening the Database

2. Search for the file with the extension .sdf in the network disk of your PC and click “Open”.

Tag Device/ID  D.. U. TipoDisposti.. R. I. I. N. Versione . S. D. D. D.D. ”“

MLA0.RT-6 14 L T Seleziona il DataBase X

— v > QuestoPC > Disco locale (E) > Validazione > Test v 0 Cerca in Test pd

Organizza v Nuova cartella BE ~ [ o

i

Nome file: | DataBase-test.sdf v| |DataBase(".sdi) V[

[ #ei ][ annuma | 4
Fig. 8.30. .sdf file
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3. Check the programme screen for the correct file extension.

Fig. 8.31. Database verification
o
Ll
=
<
S
=
3
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The Rainbow sections that allow you to configure the various functions of the AQUALOG MASTER can be accessed from
the “RTU” menu visible on the main screen in Fig. 8.32 and in the detail of the submenus in Fig. 8.33.

Numero di telefono

PIN SIM CARD

()

® W & #

Digitali Ingresso | Ingresso | Digitali Uscita |

foXe

LA CROX®,

Generic
Counter

aVWaWaWaWaWa

Fig. 8.32.

RTU Menu

The “RTU” menu is divided into several submenus which are described below.

RTU |

EQHHBF ME+9etE

Lettura dati storici
Leggi / Invia Configurazione RTU
Comunicazione
Azione di Allarme
Importa file Vpn
Parametri aggiuntivi
Elenco Variabili
Raggruppamenti
Importazione SAFE
Visualizza Trend Storici
Editor Ladder

Importa IO da Ladder
Descrizioni informative

Esporta Mappa Modbus

63

Fig. 8.33.

RTU submenu detail
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8.3.1 - READING LOG DATA

@) norice:

This section is not available for aqualog master

8.3.2 - READ/SEND RTU CONFIGURATION

This section allows you to read the current configuration of the device for subsequent saving to the database or to recon-
figure it.

You can access the following form (Fig. 8.34), where the IP address currently present in the AQUALOG MASTER config-
uration is shown, whose configuration tool will connect and the related connection ports (by default port 502 is used for
the modbus connection and 22 for the SSH connection).

: [comaz] C_READ_COMM_VERSION - START
C_READ_COMM_VERSION - START

20120109 62
C_READ_COMM_VERSION - DONE
C_READ_RTU_ADDR - START
2 C READ_RTU_ADDR - DONE
C_CHECK_SSH - START
C_CHECK_SSH - DONE
Bluetooth Discovery R_READ_NUM_USER - START
pi et “ | | |/RZREAD_NUM_USER - DONE
READFILE_BULK - START
R_READFILE_BULK - DONE
R_READ_SB_XML - START
R READ_SB_XML - DONE
- READ_COHR - START
R READ_COHR - DONE
H READ_CFG_FILE - START

R_READ_CFG_FILE - DONE

© 192.168.22.130 502

1

I:l

| |EIA99hmadala | [Z] Vpn File | DISCONNECT - START
DISCONNECT - DONE
||jnzmstoﬁcoalm | ||jm=uﬁcimm\raiabi |
e D
ul«h Chiudi } 1. Eietes Ponibenieey ] [‘__J o e i ] |ﬂ Abort |
Fig. 8.34. Read/write configuration operation

By pressing the “Read from Device” button (2), the reading of the current device configuration starts.
The completion of the procedure is highlighted by the scroll bar and the message DISCONNECT-DONE in the diagnostic
window.

If you want to permanently keep the reread configuration, it must be saved in the database as reminded by the message
in Fig. 8.35 displayed when the connection window closes.

Attenzione: la configurazione visualizzata & quella letta da periferica.
Ricordasi di salvarla su database.

Fig. 8.35. Saving configuration

In dual mode, using the “Send to Device” button (1), the reconfiguration of the AQUALOG MASTER is done with the con-
figuration currently selected in the Rainbow and used to connect to the device.
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Both the read and write configuration operations require comparing the password present in the configuration on the
database with the one present on the device to be reconfigured.

In conjunction with one of these procedures it is possible to set some specific commands, shown in fig 8.34:

e Use saved psw: If this field is ticked, the password set in the current configuration is used to access the device. If it
is not ticked, the user will have to enter the password in the field shown in Fig. 8.36 and confirm with OK.

Per accedere & necessario inserire la password di livello 3 del dispositivo
|

Fig. 8.36. Password request

e Update date: Synchronise the Aqualog Master's time with the time on your PC.

e |VPN file: Acquiring or downloading files with VPN keys.

e Reset alarm log: Allows resetting the alarm log buffer.

e Reset variable logging: Allows you to reset the log trends present on the device.

8.3.3 - COMMUNICATION
AQUALOG MASTER has several communication channels with which to interface with external devices both locally and
remotely.

Via the “Communication” submenu in Fig. 8.33 one or more of these communication channels can be added and config-
ured accordingly.

If no communication task is configured by the user, AQUALOG MASTER can still be reached via its native interface chan-
nel, i.e. the Modbus Tcp/Ip protocol on the Ethernet port. This is the channel that Rainbow uses to download or upload
the configuration.

By selecting the Communication submenu, the following form is displayed (Fig. 8.37):

£ |
Device PATH

D Alame  Abiita... Counter

o

1]

=

d

=

Fig. 8.37. Creating Communication Tasks o

o

=

3

<
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Right-clicking on the box highlighted in blue in Fig. 8.37, displays the list of communication channels that can be added,
as shown in Fig. 8.38.

3 —
S W = || Device |Trame | Variabil Trama
d Aggiungi ETH Device PATH ID Alame  Abilta... Counter

@ Aggiungi SERIALE
@ Aggiungi MPI
% Aagiungi USB

Fig. 8.38. Available communication tasks

8.3.3.1 - ADD ETH

A configurable communication task on the AQUALOG MASTER is the Ethernet type, selectable from the “Add ETH” menu
(Fig. 8.38) .

This communication task allows you to configure Ethernet communication to the local or centre type device. In general,
there are two types of connections:

e Inbound

e Qutbound

The inbound connection is the one in which AQUALOG MASTER makes the connection towards the centre, otherwise it
is called an outbound connection.

In Fig. 8.39 shows the possible protocols that can be configured in a centre-type Ethernet communication task.

= Modbus_TCPIP FAST
= Modbus TCP/IP standard
- IEC870-104
£
Fig. 8.39. List of centre type Ethernet protocols
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The possible configuration options for a local ETH communication task are:

Pos. Local Ethernet protocols

1 MB TCP
2 S7TCP
3 MB TCP INCOMING
4 P2P TCP/IP
Tab. 8.34.
| Protocollo device i
S|  meTcPiNcoMING
( : ) I& P2P TCP/IP
l Elimina
Fig. 8.40. List of local Ethernet protocols
MB TCP (1)

This enables Modbus Ethernet communication where the AQUALOG MASTER establishes a TCP/IP connection to a
device to forward Modbus frames.

Right-clicking on the blue box in Fig. 8.44 displays the interface for inserting a slave device.

B Comunicazioni
Device PATH D Alame  Abiita... Counter
' @ com3 152.16.. /MB TCP/ 1 AlDe.. enabl.. 1
o [
‘ Aggiungi device
Elimina Rete Device T e
: ﬂ com2
o
11
=
4
+ Conferma E
o
Fig. 8.41. Inserting a slave device O
=
3
<
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Selecting “Add device” displays the form in which to enter the device configuration information.

Two bits are added to a new device, indicating the communication status (BV Communication Alarm) and communication
enabling (BV Communication Enabling) respectively. The user is asked whether they want them to be created when the
device is created or not.

e The “BV Communication Alarm” bit is a BV type variable (virtual bit) which is normally OFF (therefore it is 1 if commu-
nication between the Aqualog Master and the slave device is not carried out correctly).

e The “BV Communication Enabling” bit allows you to interrupt communication between the AQUALOG MASTER and
the related device: it is normally closed so it must be set to zero to disable communication.

E% Comunicazicni

- coms
é---- M TCP
i a8
192.168.0.230(502)
@ com1

Device PATH D Allarme  Abilita_..  Counter
192.16... /MB TCP/ 1 AlDe... enabl 1

| »

Descrizione 192 168.0.230(502)

BV Abilitazione Comunicazione 1024

m

BV Allarme Comunicazione 1028

Indirizzo Device
Indirizzo IP
Porta

1

192.168.0.230

502

Fig. 8.42.

Slave device

Right-clicking the blue box in fig. 8.42 displays the form for defining the communication frames between the
AQUALOG MASTER and the configured slave.

ETH

a MB TCP

Aggiungi Trama

Elimina Device

Fig. 8.43. Inserting communication frame

@) norice:

See the “Add Frame” section for details on how to configure a communication frame.
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S7TCP (2

This enables Ethernet communication to a Siemens S7 PLC according to the S7 protocol specifications.

MB TCP INCOMING (3)

It enables Modbus Ethernet communication where the AQUALOG MASTER acts as a Modbus master after receiving an
incoming TCP/IP connection (“centre-like” communication mode).

=—&1& Comunicazioni
& & Device PATH [} Alame: Abilta... Counter
& d ETH Device /MBTCP INCOMING/ 1 MCom Enabl.. 1
e ﬁ MB TCP INCOMING
Device

@ ‘QGDMB
Descrizione Device
BV Abilitazione Comunicazione 1026
BV Allarme Comunicazione 1027
Indirizzo Device 3100
Indirizzo IP (127,001
Porta 506
Password
Modbus Fast SpA
MonoSocket B
MB RTU (serial on TCP}
Incoming

[ Conferma
(& pomita ] ok ]
Fig. 8.44. Example ETH MB TCP incoming configuration

In Fig. 8.47, for example, communication is configured with a remote device with modbus address 3100 that connects to
port 506 of the AQUALOG MASTER, with which the AQUALOG MASTER will communicate via the Modbus FAST proto-
col (with authentication).

The default “Incoming” flag indicates that the AQUALOG MASTER listens on port 506 for an incoming connection from
the remote device described above.

Next, the communication frames between the Master and the Slave must be defined.
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P2P TCP/IP (4)
This allows you to configure an inbound or outbound connection using the current network interface as shown in Fig. 8.45:
[= - d ETH
o @ P2P TCPIP
Descrizione P2P TCPIP
Protocollo [TCF' vI
Porta protocolio 502
Timeout (secondi) 60
Connessione continua spontanea
Indirizzamento centro con DNS [l
Indirizzo centro
Centro ridondato B
+ Conferma
Fig. 8.45. Example ETH P2P TCP/IP configuration

An example of this configuration is the case where the AQUALOG MASTER is inside a VPN network where the SCADA

centre is also present.

The empty “Centre address” field configures the type of outbound connection, vice versa specifying a centre address
configures an inbound connection from AQUALOG MASTER towards that address.

Next, a communication protocol must be selected from those shown in fig. 8.39.
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This communication task allows you to configure a serial communication channel by selecting the “Add serial” item.

d Aggiungi ETH Device PATH 1] Alame  Abita... Counter
Q Aggiungi SERIALE
Q Aggiungi MPI
% Aggiungi USB
Fig. 8.46. Add serial

The number of the COM used for communication must be entered, as shown in Fig. 8.47.

Insedre SOLO il numero della COM

o e

Fig. 8.47. COM number entry

Clicking “OK” displays the list of COM ports currently present in the configuration.

% Communic:
B Comunicazioni
i Device PATH D AMlame  Abilta... Counter
@ coms
|
Fig. 8.48. Example of inserting serial communication channels
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Left-clicking on the symbol representing the COM to be configured (Fig. 8.48) displays the configuration section (FIG.
8.49).

Device PATH D Aame Avita.. Counter
R comr

COM Number 3

BaudRate [o620 -

b 8 z)

Parity [N -]

Stop [1 v]
Fig. 8.49. Setting the parameters of a serial COM

To add the relevant communication task to a given COM, right-clicking on the relevant symbol displays the following list
of configuration options:

Pos. CONFIGURATION OPTIONS

1 MB RTU
2 SNAM SERIAL
3 P2P SERIAL
4 SWITCHED MODEM
5 GPRS
Tab. 8.35.
SNAM seriale
@—|3 P2P seriale
:ﬁ Modem commutata COM Number 3
| - BaudRate [”m vJ
) GPRS
o o E -
Elimina Parity (N v
< Aonulla 0K
Fig. 8.50. COM configuration options
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MB RTU (1)

Communication task for serial communication via serial modbus protocol, where the AQUALOG MASTER acts as Master
towards a field device that acts as Slave.

Right-clicking on the communication task symbol displays the form in fig. 8.51.

Elimina Rete Device

Descrizione MBRTU
«/ Conferma
Fig. 8.51. RTU Tasks

e The “Delete Device Network” button allows you to remove a communication network with a previously entered device.

e The “Add device” button adds a device to the communication network, which will act as a slave, specifying its de-
scription, its Modbus address and two bits that indicate the communication status and communication enabling
respectively.

The bit:

e “Communication status” is a BV (virtual bit) type variable which is normally OFF (therefore it is 1 if the communication
between the AQUALOG MASTER and the slave device is not carried out correctly).

e “Communication Enabling” allows you to interrupt communication between the AQUALOG MASTER and the related
device: it is normally closed so it must be set to zero to disable communication.
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In the example shown in Fig. 8.55, the BV variable with address 1027 has been paired with the communication alarm,
the one with address 1026 with communication enabling, while the device is identified via the Modbus address 1 and the

description ModbusSlave.

Once the device has been added, it is necessary to configure the modbus frames that AQUALOG MASTER must ex-
change with the slave: this frame can be read or write.

"~ Comunicazioni

PATH Indiiz.. Lung.. Frequ.. Cou
<l m | T
Descrizione ModbusSlave
BV Abilitazione Comunicazione 1026
BV Allarme Comunicazione 1027
Indinzzo Device 1
1 | e
4 m 13
Fig. 8.52. Adding a Modbus RTU Slave Device

To add a reading frame you need to specify the address and the type of Modbus area to be read in the slave and the
variables of the AQUALOG MASTER in which to map the information read.
Right-clicking on the device symbol displays the following form:

Device | Trame | Variabii Trama

Trama PATH Indiiz... Lung.. Frequ... Couw

L I8 ] b

Descrizione ModbusSlave

BV Abilitazione Comunicazione 1026

Use, maintenance and warn
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BV Allarme Comunicazione 1027
Indirizzo Device 1
[ . 1
Fig. 8.583. Inserting communication frame
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Add Frame:

Add a frame to the communication network using the form shown in Fig. 8.54.

verss == =

)
o
et
Reset valon in caso di erron d lefura ]
Dt nnvalici in caso i enoridilesa [
Indirizzo iniale 0
Lunghezza o
Froquenza trama (desc) 50
Timecut (dsec) 20
R
- Conferma
o Aedia | oK
Fig. 8.54. Add frame

The parameters to configure a frame are:

1.

(o8

10.

11.
12.
13.
14.
15.
16.
17.

Towards: Read/Write specifies whether the current frame performs a read or write operation towards the device. A
read frame consists of a data request made by the AQUALOG MASTER; data is read from the external device and
copied into the AQUALOG MASTER memory. A write frame consists of sending data from the AQUALOG MASTER
memory to the external device: typically writing is done when a change occurs on the AQUALOG MASTER of data to
be written (dirty mode).

Mode: Normal/Dirty Dirty mode is an additional option for write-type frames, which indicates that the AQUALOG MASTER
memory area corresponding to the frame is kept at the default value OxFF so as to receive the change even when the
modified value is the same as the last modification undergone. In this case the “frame rate” is used to filter the ex-
cessive number of dispatches of a writing frame: even if the AQUALOG MASTER data area undergoes repeated and
continuous variations, the writing frame is not sent until this time range in seconds has passed since the last sending.
Encapsulation: Variable encapsulation mode ensures that the information read by the slave is paired with specific
variables present in the configuration.

Grouping: Bit/Registers This specifies whether the basic frame data is the bit or register type.

Reset values in case of read errors: if this flag is ticked, in case of communication errors the read values are forced to
zero.

Invalid data on read error; if this flag is ticked, in case of a communication error the data is marked as invalid, that is,
the quality attribute of the value of the variables paired with the frame in error is set to the “invalid” state.

Start address: Modbus address of the slave from which to start the read/write operation.

Length: number of Registers/Bits involved in the read/write operation.

Frame rate (dsec): indicates the frequency with which to forward the frame from the AQUALOG MASTER to the slave
(in tenths of a second).

Timeout (dsec): if the slave response does not reach AQUALOG MASTER within a time expressed in “Timeout” from
sending the frame, a communication timeout occurs.

Function: this specifies the type of Modbus area to read on the slave.

Read HR: frame for reading the Holding Register area.

Read IR: frame for reading the Input Register area.

Read CO: frame for reading Coil area.

Read IS: frame for reading Input Status area.

Write HR: frame for writing the Holding Register area.

Write CO: frame for writing the Coil area.
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| @) norice:

You can add multiple frames for a given device, each with its own paired variables.

Add Variable:

Once a frame has been added, the variables to be paired with it must be specified. A variable of this type is defined as
external device (ED) type, to indicate that it is related to a variable present in an external device.

To add a variable to a frame, right-click on the TV Read symbol as shown in the following figure.

Path Tpo.. Tpo.. Fattor. Fattor.. Offsst.. Offsst..  Descririons Descrizriona 2

=]

Fig. 8.55. Add variable

By clicking on “Add Variable”, you are prompted whether you want to create a new variable or if you want to use one of
the variables already present in the configuration.

In the first case, you must specify the name of the new variable as in the following example:

Fig. 8.56. Variable creation
o
Ll
=
<
S
=
3
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By confirming with “OK” the form shown in fig. 8.57 appears in which the characteristics of the variable must be defined,

as described in the “List of Variables” section.

Creazione nuova
Tag Vasabde Temparatiea1 =
I Descrnzone | ngua Temperatura 1
Descrizone 1l ingua Temperatura 1
Indezzo Modbus 5004
Teo | Foat -
Unts & misura
Misuskrza HMI 7]
Modficabie HMI [a]
Purametr e vslsia (4]
Formata dati dspostive estamo (FLoaT -
Fattors Moliphcativo jscala) 1 |
Fattors Adkdtivo base) 0 |2
Aamato F
Stonco Istantanec [l
Sonce Mnamo B
Sy B
Stonco Massima B
Livelo Atorzzagone 0
Mate lingus
Mate Il ingua
Descririore Custom 1
Valore Custom 1
Descrizors Custom2
|48 Eeci «  Conferma
Fig. 8.57. Characteristics of the new variable
The variables added to a given frame are displayed in the “Frame Variables” section as shown in Fig. 8.58:
£ Communication T
A | Device | Trame | Varintd Trama |
Vs Pah  Tpo.. Tio Fattor.  Famor. Offsst.. OMsst Descriniors Descrizors 2 Tee  Aea.. indnr Counter
- Qmus gy Letr. Fow  WORD 1 0 [} 0 Faggamects  bagpewets ED WA 5000 1
= MER“_I Tempe. . Lethr. Foat WORD 1 1] 4 ] Temperstura Temperztura ED HR so02 2
& ‘.
.Ta;iuiab-le Temperatura
Offset byte 4
Offset bit (]
. » (o Cortomn ]
[ Aowita | [
Fig. 8.58. Frame variables section

Note that for each variable the relative offset within the Modbus frame must be specified.

In the example given, the temperature variable has an offset of 4 bytes, the irradiance variable of 0 bytes.

In general, the Byte Offset and the Bit Offset indicate exactly where the variable is located from the beginning of the frame.
By adding the frame address with the variable offset you should get the absolute address of the televariable on the external

device.

e Modbus address: Modbus address in which the read variable is mapped.

e Type: This indicates whether the variable on the AQUALOG MASTER has the float (FV), long (LV) or bit format.

e External device data format: This parameter specifies the format of the data on the device (coil, byte, word, float).
Additionally, there are special cases for handling signed data formats or swapped byte-based or word-based formats.

e Additive Factor/Multiplicative Factor: It is possible to configure a linear transformation (base factor and scale factor)
with which to perform a conversion of the televariable value on the AQUALOG MASTER before writing it to the exter-
nal device or after reading it from the external device.
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SNAM SERIAL (2)

It allows you to interface a tax corrector with OLD SNAM protocol.

P2P SERIAL (3)

This identifies a communication task in which the AQUALOG MASTER It interfaces with an external device via a serial in-
terface. A typical application is one in which the AQUALOG MASTER receives Modbus commands from a remote Modbus
device via radio modem.

In this case the Modbus RTU Standard protocol will be paired as shown in Fig. 8.59:

Fig. 8.59. P2P serial
o
Ll
=
<
S
=
3
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SWITCHED MODEM (4)

You can use one of the AQUALOG MASTER COM ports to interface it with a modem in GSM operating mode.
This is done via a switched modem type communication task which is shown in Fig. 8.60:

B P
= ﬁmhw. Device [Trame | Vadaba Trama
Devics  PATH D Mame Ada. Courter
=] Qooua
& Qoom
Descnzione Modem commutata
Tipo comunicazione Modem commutata
Stringa 1 configurazione Modem ATEOVIQOS0=2+CLIP=1
Stringa 2 configurazione Modem AT SGAUTH=1
Stinga 3 configurazione Modem
Lettura periodica campo GSM B
Lettura SMS entranti ]
Reset con uscits digitale (ultimo morsetio) B
[ At [ —

Fig. 8.60. Switched modem communication

This screen shows the default commands used to initialise a CINTERION modem. For configuration strings for other types
of modems, refer to the relevant instruction manual.

Certain functions can be enabled when configuring the modem:

e Read periodic GSM field: enables GSM field reading

e Read incoming SMS: enables the SMS reading function in the modem
e Reset with digital output (last terminal): enables the modem reset function via the digital output of terminal 8 if modem

configuration fails.

Subsequently, to specify the type of protocol to use, right-click on the “Switched Modem” symbol to access the menu
shown in Fig. 8.61:

=] % Comunicazioni

IEC870-101

Modbus RTU Standard

Tipo comunicazione

Stringa 1 configurazione

Device PATH ID Alame  Abilta... Counter
@ Q com3
B @ coM1
Modbus_RTU FAST
Modbus_RTU Agac
— Descrizione Modem commutata =

Modem commutata

ATEOV1Q0S0=2+CLIP=1

m

Stringa 2 configurazione AT*SGAUTH=1
Elimina Connessione slave Stringa 3 configurazione N B
Lettura periodica campo GSM 2
«/ Conferma

Fig. 8.61. Switched modem menu

In particular, the Modbus_RTU FAST protocol identifies a variant of the Modbus protocol that allows two AQUALOG MASTER
devices to dialogue with one another. For example, if the interlocutor is a remote device with a standard Modbus protocol,
the Standard Modbus RTU protocol should be selected.
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GPRS (5)

AQUALOG MASTER communication mode can be enabled in GPRS (GPRS/3G/4G technology), via a suitable modem

connected via COM, either in mode:

e inbounding (AQUALOG MASTER it is a client that connects to a slave reachable via a public address);

e outbounding (AQUALOG MASTER is always on waiting for a connection from a networked device that knows the
address of the AQUALOG MASTER).

An example of an inbounding GPRS connection is one in which the AQUALOG MASTER periodically starts a connection

to a SCADA to acquire logged data.

An example of an outbounding GPRS connection is one in which the AQUALOG MASTER is within an always-on VPN

network where the VPN server is connected in real time.

The configuration of a GPRS communication task is done by setting the parameters and strings of the following form:

Descrizione GPRS

Tipo comunicazione GPRS

Stringa 1 configurazione Modem ATEOV1QOS0=2+CLIP=1

Stringa 2 configurazione Modem AT+CGDCONT=1,"IP","ibox tim.it"

Stringa 3 configurazione Modem AT"SGAUTH=1

Lettura periodica campo GSM [_j

Lettura SMS entranti [l

Reset con uscita digitale (ultimo morsetto) [l

Stringa Attach GPRS ATDT*99™1#

Numero telefono server per DialUp

Protocollo [TCP -]

Porta protocollo 502

Timeout (secondi) 60

Connessione continua spontanea ]

Indirizzamento centro con DNS B

Indirizzo centro

Centro ridondato B

Fig. 8.62. GPRS modem configuration

@) noTice!

In “Modem configuration string 2” you will need to specify the operator's APN (in the example shown it is
that of the Tim operator).
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Inbound GPRS task configuration

Fig. 8.63 shows an example of GPRS Inbound configuration.

The following parameters must be set:

e  Spontaneous continuous connection: Indicates that the AQUALOG MASTER is always on.

e Centre address: IP address to which the AQUALOG MASTER connects.

e Timeout: Time range within which the AQUALOG MASTER expects to receive at least one frame from the centre.

It is possible to:

e Specify the connection centre via dynamic DNS by ticking the “Centre addressing with DNS” option. In this case, the
“Centre Address” field must be the dynamic DNS paired with the centre.

e Set asecond centre to be used instead of the main one, used should it not be possible to establish a connection with
the primary centre. In this case, the Redundant Centre option must be ticked and the “Centre address 2” field must

be set.

Descrizione GPRS

Tipo comunicazione [Grrs .

Stringa 1 configurazione Modem ATEOV1Q0S0=2+CLIP=1

Stringa 2 configurazione Modem AT+CGDCONT=1,"1P""ibox.tim.it"

Stringa 3 configurazione Modem AT~SGAUTH=1

Lettura periodica campo GSM B

Lettura SMS entranti B

Reset con uscita digitale (ultimo morsetto) B

Stringa Attach GPRS ATDT*99***1#

Numero telefono server per DialUp

Protocollo [TCP v]

Porta protocollo 502

Timeout (secondi) 60

C ione continua

Indirizzamento centro con DNS B

Indirizzo centro 10.09.1

Centro ridondato A

+ Conferma
Fig. 8.63. Configuring communication tasks for GPRS Inbound connection
o
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Outbound GPRS task configuration

Another type of GPRS configuration is Outbound, in which the AQUALOG MASTER, once a GPRS IP address has been
acquired, does not connect to a centre, but waits for a TCP/IP connection from a client (for example for remote access to
the AQUALOG MASTER website pages, or a centre that interrogates it in real time).

In this type of configuration, the AQUALOG MASTER may require a public IP address, therefore visible from any device
on the network. This requires the use of a SIM card that is enabled for this feature and the setting of the relevant APN.

Fig. 8.64 shows an example of this type of configuration:

Descrizione TASK1

Tipo comunicazione: GPRS

Skinga 1 configurazione Modem ATEOV18D0QOS0=2+CLIP=1

Stringa 2 configurazione Modem AT+CGDCONT=1,71P"." M2Mbis vodafone.i”
Swinga 3 configurazione Modem AT*SGAUTH=1

Lettura periodica campo GSM

Lettura SMS entranti

Reset con uscita digitale (ulimo morsetio) B
Stringa Attach GPRS ATDT99"* 12
Numero telefono server per DialUp.
Protocolia

Porta pratocalio

Timeout (secondi}

Connessione continua spontanea
Indirzzaments centro con DNS

Ili‘-!g%"é

Indirizzo centro
Centre ridondate

Fig. 8.64. GPRS Outbound Configuration Example

Subsequently, the protocol to be used must be chosen as shown in Fig. 8.65:

g Modbus_TCPIP FAST
‘=| Modbus TCPIP standard
= IEC870-104
=
Fig. 8.65. List of GPRS communication protocols
@) norice:

The Modbus_TCPIP FAST protocol must be set in case of communication with a FAST SCADA centre.
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Add MPI
Device | Trame | Variabili Trama

d Aggiungi ETH Device PATH D Mame  Abita.. Counter
@ Aggiungi SERIALE
Q Aggiungi MPI
% Aggiungi USB

Fig. 8.66. Add MPI

This allows you to insert a communication task for reading and writing DBs to Siemens S7 PLCs.
It uses a specific module that can be integrated into the AQUALOG MASTER.

Descrizione S7MPI
ID MPI perif FAST 1
1D MPI perif FAST
|

Fig. 8.67.
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Add USB
S BN || Device |Trame | Varisbil Trama

d Aggiungi ETH Device PATH D Mame Abita.. Counter
@ Aggiungi SERIALE

@ Aggiungi MP!

Aggiungi USB
Fig. 8.68. Add USB

Below is an example configuration that allows interfacing to the MPI adapter shown in Fig. 8.69 (Version 1 deprecated).

Fig. 8.69.

Fig. 8.70 shows the related configuration interface.

MPI adapter

(=] Comunicazioni
Device PATH ID Alame  Abilita... Counter
- com3
B% use
- 7 USB PC CONTROL
Q oM
Descrizione $7USB PC CONTROL
ID MPI perif FAST 1
1! 1t e

Fig. 8.70.

Configuration interface
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8.3.4 - ALARM ACTIONS
Call center ~ e Alarm activation Sms to searchable Signal list
Sewto searae v A2 O ——
= :
Desabled -
Desabled -
1 3332211345 - <-_
2~ W2z retum Sms to searchable
3~ 3388889987 A2
e
Retry interval (sec) 300
./ Save & Cancel
Fig. 8.71. Alarm actions

When the alarm event is triggered (threshold, state other than NC/NO), the alarm is saved as an event in the peripheral
device without having to configure any special alarm actions.

To introduce a new alarm action, simply choose the alarm action you want to pair from the drop-down menu, activate it,
and set the parameters for the selected alarm action.

The common types are:

e Call Centre: Generating a call to the supervision centre present in the configuration for the periodic download of

logged data.

e SMS to on-call personnel: Sending a notification SMS to up to 3 possible mobile numbers paired with on-call

personnel.

The right window (Signal List) displays the alarm signals present in the configuration.

Once the current alarm action has been selected, the signals to be paired with the alarm action must be added, both as
alarm activation and alarm deactivation, using the arrow keys shown in Fig. 8.71.

For each alarm signal, the alarm retransmission attempts in case of failure are configured:

e Number of attempts.

e  Standby interval between one attempt and the next (expressed in seconds).
By selecting the alarm action it is possible to pair/unpair the configuration signals (right column) to the two central panels

of the alarm action (for active alarm and cleared alarm).

For example, if the signal is added only when cleared, the action will only be performed when the alarm is cleared.
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8.3.5 - IMPORT VPN FILES

This opens a dialog box for selecting the VPN key files to use for setting up a VPN network (.key extension files).

8.3.6 - ADDITIONAL PARAMETERS

This section is also accessible by pressing the + key and shows the additional parameters, specific to the type of
AQUALOG MASTER peripheral device, where you can view and edit the communication configuration parameters.

It is divided into the subsections described below.

8.3.6.1 - NETWORK SECTION:

In this section you can set the network parameters of the AQUALOG MASTER.

+ Parametri qgiunﬁrﬂ

StarboxDeviceBIS

NetWork | Funzioni | FireWall | VPN | DynamicDNS | Ethemet Secondarie | KeepAiive [ WiFi |

Main IP

Indirizzo IP (Locale) 192.168.0.225 P
[7] Indirizzo IP di connessione (Pubblico) -

SSH Port 2 ModBus Fast Port 502
Http Port 80

[C] Astiva DHCP

Subnet Mask 255.255.255.0

[7] Default GW

7] Server DNS preferio

[ Server DNS altemetivo

[F] DHCP Server Range:da 0 a [0

Secondary IP
[F] Indiizzo IP 172.24183.241
[7] Subnet Mask 255.255.255.254
Fig. 8.72. Network section

Main IP: Main configuration of the device's Ethernet interface:

IP Address (Local): Ethernet address to assign to the local network card of the AQUALOG MASTER. The default
address is 192.168.0.234. Therefore to be able to access AQUALOG MASTER via the local Ethernet, the PC you are
connecting to must have a network address with the same subnet set in IP Address (in this case subnet 0).
Connection IP Address (Public): by ticking this option, you can set the public network address (or the related DNS
address) that the Rainbow will use to establish the remote connection to the AQUALOG MASTER, the relative SSH
port, the modbus port used for data exchange and the http port. The ports used by default for connections to the
device are:

e 22 SSH terminal connection

e 502 Modbus TCP FAST

e 380 web server

Enable DHCP: Enable if you want the network address to be assigned to the AQUALOG MASTER by a DHCP server
Subnet Mask: to be paired with the network address. Typical value 255.255.255.0.

Default_ GW: Gateway IP address used to route data packets to a network address outside the local network.
Favourite DNS server: IP address of the main DNS server.

Alternate DNS server: IP address of the secondary DNS server.

DHCP Server: to be enabled to activate the functionality of the AQUALOG MASTER to issue IP addresses to devices
connected to the same subnet, with the last octet of the assigned address falling within the range specified in the
Range From to fields.
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Secondary IP: Secondary configuration section of the network card (present only in the AQUALOG MASTER Smart

| Parametri aggiuntivi |
StarboxDevice
l | NetWork | Funzioni | FireWall | VPN | DynamicDNS | Ethemet Secondarie | KeepAlive | WiFi |
I Varie Account APN Remoto
Numero di telefono: Usemame:
Password:
Lkilizza disposttivo di archivio USB per storici e
B  dis SB
log perterica Account Client Remoto
Desey Loy Usonane
Password:
Porta seriale COM2 Porta seriale COM4
Account Gmail (email sender)
@ RS 485 (2 cavi) @ RS 485 (2 cavi) L
© RS 422 (4 cavi) © RS 422 (4 cav) ame
Password:
Porta seriale COM3
@) i Network Time Protocol
© RS485 (2 cavi) ® RS 232 (3cav) ime
© RS 422 (4cavi) Aoilta
17 server: 193.204.114.232
2" server: 193.204.114.233
3" server: 162.2341.10
4" server: 46.22.223.220
5" server: 144.76.115.197
Fig. 8.783. Functions section

¢ Telephone number: Field in which to enter the SIM card number of the modem connected to the AQUALOG MASTER,

if any.

e Legacy Display: This allows to enable communication between the AQUALOG MASTER and the related display

specifying the communication COM port.

e COM Settings: The operating mode of the COM ports that can run in both RS484 and RS422 must be set in this
section. See the AQUALOG MASTER user manual for a detailed description of how to use the COM port.

e Remote APN Account: Account to use if access to a mobile network with private APN and PAP authentication is

configured.

¢ Network Time Protocol: By enabling this function, the AQUALOG MASTER synchronises its clock and connects to

the server list below.
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8.3.6.3 - FIREWALL SECTION

AQUALOG MASTER can enable the firewall function, to enable or disable access to certain ports, as shown in Fig. 8.74:

StarboxDevice

| NetWork | Funzioni | FreWall | VPN | DynamicDNS | Ethemet darie | KeepAlive | WiFi |

Rispondi a ping brodcast

[] Abilta connessioni esteme PORTA 22

Abilita connessioni esteme PORTA 80

Abilita connessioni esteme PORTA 502

Chiudi porte esteme se VPN presente

[7] Abiita potta TCP/UDP n* [
[] Abita pota TCP/UDPR* |0

[] Abiita pota TCP/UDP n*
[ Abilta porta TCP/UDP n*

a)| 2] =]

[] Abiita porta TCP/UDP n*

Fig. 8.74. Firewall Section

¢ Reply to broadcast ping: Enable or disable AQUALOG MASTER's reply to the broadcast ping.
e Enable external PORT 22 connections: Enable external access to port 22.

e Enable external PORT 80 connections: Enable external access to port 80.

¢ Enable external PORT 502 connections: Enable external access to port 502.

¢ Close external ports if VPN is present: If ticked, access to AQUALOG MASTER ports is disabled if a VPN network
is configured.

@) norice:

You can enable up to 5 TCP/UDP ports in addition to the 3 above.
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8.3.6.4 - VPN SECTION

You can configure the AQUALOG MASTER to connect to an OpenVPN server, after appropriate configuration. Your server
system administrator must provide you with the following:

e the client key;

® the server certificate;

e the certificate of the certifying authority.

The related configuration parameters are described below.

StarboxDevice
| NetWork | Funzioni | FireWial | VPN | DynamicDNS | Ethemet Secondarie | KeepAlve | WiFi |
Configurazione
[1 1P da Server
7] Abiea [ Funziona da Server
[F] Usa crittografia AES256
IP server master [7] Consenti cestificati duplicati
Indirizzo 1P VPN [ Usa chiave HMAC
Porta 0 [ Usa TUN
Keep alive (sec) 30
] Abilta Slave 1 7] Avikta Slave 2
IP Slave 1 IP Slave 2
Porta Slave 1 0 Porta Slave 2 0
|+/ Conferma |
Fig. 8.75. VPN Section

e Enable: Enable VPN configuration.
e IP from Server: Configures AQUALOG MASTER as Server in the VPN network.
e Use AES256 encryption: Enables AES256 encryption.

e IP Server Master: Address of the VPN network server to which AQUALOG MASTER (which acts as a client) must
connect.

e VPN IP Address: Address to be assigned to AQUALOG MASTER within the VPN network.

e Port: Default connection port value 1194,

e Keep Alive (sec): AQUALOG MASTER transmission rate.

e Allow duplicate certificates: This allows duplicate certificates to be used (after enabling the Server IP option).
e Use HMAC key: Enables the use of HMAC keys.

e Use TUN: If enabled, this allows TUN devices to be used in the VPN.

@) norice:

In addition to the main server, it is possible to provide up to two additional servers enabled with the Enable
Server Slave1 and Enable Server Slave 2 flags respectively.
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8.3.6.5 - DYNAMIC DNS

You can configure up to 2 Dynamic DNS services in the following section.

ﬁ;"’p"".' P
l StarboxDevice
NetWork | Funzioni | Frewall | VPN | DynamicONS | Bihemet Secondane | Keepaive | Wi |
Dynamic DNS 1
Senvizo [Drssbinste z)
Dynamic DNS 2
Servizio [m -
Fig. 8.76. Dynamic DNS Section

8.3.6.6 - SECONDARY ETHERNET

This is the configuration section of the two additional network cards (present in the AQUALOG MASTER Deluxe model).

StarboxDevice
| MetWork | Funzioni | Firewal | VPN | DynamicDNS | Ethemet Secondarie | KaepAive | Wik |
Ethemet 1 Bthemet 2
[ Apiea [ pHeP [T soea  [7] DHCP

Indrizzo [P Indrizzo [P
] Subnet Mask (] Subnet Mask
] Defaut GW [ Defaut GW
7] DHCP Server B8 DFCE Swriar

Range: da 6 s 100 Range: da 100 L

Fig. 8.77. Secondary Ethernet Section
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8.3.6.7 - KEEP ALIVE

Fig. 8.78 shows the section for configuring the Keep alive function by ticking the “Enable” field.

The AQUALOG MASTER with the frequency set in the “Frequency” field, pings the addresses set in 1A and 2/:
e 1A first public address
e 2A:first public address

DDNS Check (Url): If the address of the AQUALOG MASTER is paired with a DDNS, enabling this option checks the cor-
rect name resolution.

If any of these conditions is not met, the digital output specified in Exit DO can be activated.

StarboxDevice

| NetWoek | Funzioni | FireWall [ VPN | DynamicDNS | Ethemet Secondarie | KespAive | Wifi

S ()

[F] Verifica dDNS mnemonice

Comando uscita Digitale fping e dDNS)

[] Comando uscita giomakiero alle: &0
waro [ [
Fig. 8.78. Keep Alive Section
o
11
=
4
8
=
3
<
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6.8 - WIFI

g appropriate WiFi dongles, it is possible to enable this type of connectivity in the AQUALOG MASTER, by enabling
able” flag in the following figure.

[ NetWork [ Funzioni | FreWal [ VPN_| DynamicDNS | Bthemet Secondare | KeepAive | WiFi

7] Abitazione

[¥] Modalita Access Point

[7] Abita DHCP

Indrizzo IP (Locale)
7] Subnet Mask
SsID

[7] Passphrase fmin 8 chr)

I7] AP MAC
MNessuna Protezione -
[7] DHCP Server
Range: da [ a: 100
Fig. 8.79. WiFi Section

The AQUALOG MASTER can use two types of Wi-Fi:
1. Server (Access Point Mode)

Il Address (Local): Local IP address to assign to the AQUALOG MASTER in access point mode.

Subnet Mask: Network submask.

Passphrase: Authentication string (minimum 8 characters).

SSID: Name of the network paired with the AQUALOG MASTER.

DHCP server: This specifies the address ranges to assign to devices connecting to the AQUALOG MASTER.

2. Client

Enable DHCP: If enabled, the IP address is assigned by the access point to which the AQUALOG MASTER is
connected, otherwise this address must be set in IPAddress (Local).

Ap MAC: MAC of the access point to connect to.

Subnet Mask: Network submask.

Passphrase: Authentication string to the access point.

SSID: Name of the network to connect to.

(@~

OTICE!

Contact FAST service regarding the supply of WiFi dongles compatible with this feature of the
AQUALOG MASTER.
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8.3.7 - VARIABLE LIST

The “IO Key” section displays the variables present in the configuration with a series of associated information.

The variables are mapped inside the AQUALOG MASTER according to the Modbus nomenclature, whereby each variable
has its own area described according to this nomenclature:

1. HR: Holding Register

2. IR: Input Register

3. IS: Input Status

4. CO: Caill

Each variable has a unique address within its corresponding area.

8.3.7.1 - CREATE A NEW VARIABLE

In the “IO Key” section it is possible to add new variables to the current configuration using the “Create New” button (Fig.
8.80).

Do T T it
Tag I Descizione secon... Umis M. Ti.. Fomatodato AeaMB  Addre.. Fomato estemo Scal.. |
| PressUp 1 PressUp bar 1 Al INTI6(FLOAT) HROD4000 0(4000) 4-20mA (13107-65535) (0-16) r
PressDown 2 PressDown bar 2 Al INTI6(FLOAT) HROD4002 1(4002) 4-20mA (13107-65535) (0-10) r
3 m3 1 CNT INT32 IRD0DS70 970 r
Enable communic T |coootoza 1024 | | 4
AICom 5 Alam communicati... 0 BV BIT CO001025 1025 r
RagDissbStoici 6 PlagDisabStorici 0 BV BIT CO001524 1524 -
ALMStorici 7 ALMStorici 0 BV BIT CO001525 1525 |
ONOFF 8 ONOFF 0 BV BIT CO065003 65003 |
Imagg 9 Imagg 0 FV FLOAT HROD1024 1024 r
TimeZone 10 TimeZone mn 0 LV INT32 HRO65440 65440 x f
TmeZoneCenter 11 TmeZoneCenter  min 0 LV  INT32 HRO65442 65442 x t
CPU_avg_load_Im 12 CPUavgload_Im % 0 LV INT32 HRO65450 65450 x t
CPU_avg_load_5m 13 CPUavgload 5m % 0 LV INT32 HRO65452 65452 x '
CPU_avg_load_15m 14 CPUavgload 15m % 0 LV INT32 HRO65454 65454 x r
Temperatural 15 Temperatural 0 ED FLOAT HRO01498 1498  WORD x r
Imaggiamerto 16 Iraggiamerto 0 ED FLOAT HRO05000 5000  WORD x r
Temperatura 17 Temperatura 0 ED FLOAT HRO05002 5002  WORD x r
PressUp_x100 18 PressUp_x100 bar 0 LV INTR2 HROD1424 1424 x '
PressUp_UI 19 PressUp_UI bar 0 FV  FLOAT HROD4000 4000 t
PressDown_x100 20 PressDown_x100 bar 0 LV  INT32 HROD1426 1426 x '
PressDown_Ul 21 PressDown_Ul bar O FV  FLOAT HROD4002 4002 '
Row_WS 2 Fow_WS m3 0 FV FLOAT HRODG128 6128 '
Row_PR 23 Row_PR m3 0 FV  FLOAT HROO1300 1500 '
Row_ADOT 24 FAow_ADOT mds 0 FV  FLOAT HRODG032 6032 '
Fig. 8.80. 10 Key section

The following pop-up appears in which you must edit the name of the tag to be paired to the new variable.

Inserire il nome della varnabile:

[ ok || conce |

Fig. 8.81. Creating a new variable

93 RTU FOR WATER MAINS MONITORING | CONFIGURATION | REV. A
Use, maintenance and warning manual

E AQUALOG MASTER



E AQUALOG MASTER

@ Pietro

Fiorentini

Press “OK” to view the “Creating new virtual variable” form (Fig. 8.82), in which the characteristics of the variable to be
added must be entered, as described below.

Visualizza HMI =

Modificabile HMI D =
Parametro non volatile 7l

Valore di set 0

Allamato

Storico Istantaneo ]

Storico Minimo B

Storico Medio B

Storico Massimo B | 4
Livello Autorizzazione 0

Note | lingua

Note Il lingua

< Esai [  Conferma ]
Fig. 8.82. Characteristics of the variable

Variable Tag: Tag paired with the variable.

Description | Language: Description of the variable paired with the first language.

Description Il Language: Description of the variable paired with the second language.

Modbus address: Address of the variable within the corresponding area.

Type: This specifies the type of variable: bit (BV), long (LV), or float (FV).

Unit of measurement: Unit of measurement paired with the variable.

View HMI: If ticked, this field indicates that the variable is made available for display on a web page or screen.
Editable HMI: The flag in this field identifies the variable as an operating parameter and therefore editable from the
web page, from the centre or from the display.

Non-volatile parameter: The flag in this field specifies that the variable is paired with a non-volatile address, there-
fore after a device reboot the value prior to the reboot is restored.

Alarmed: This flag enables the alarm functionality on the current variable.

The following alarm configuration parameters are added:

Priority: ALARM, WARNING, EVENT used for alarm management in a supervision, if any.

Alarm activation time (sec): Time interval during which the alarm condition must persist to cause the alarm state
to be activated.

Alarm clearing time (sec): Time interval during which the alarm clearing condition must persist to determine the
deactivation of the alarm state.

Temporary Alarm Disabling: Enabling this flag will disable triggering of alarm events for this variable at the next
reconfiguration.
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When a variable of type FV or LV triggers alarm, the fields for configuring the 4 possible alarm thresholds HH, H, L, LL and
the hysteresis for alarm reset are presented, as shown in Fig. 8.83:

7 E R E
o
!

Fig. 8.83. FV/LV variable alarm thresholds

For a digital variable under alarm, the “Normally closed” flag: if ticked, indicates that the normal state of the signal is ON,
otherwise it is OFF.

Instantaneous log
Minimum log
Average log
Maximum log

The logging functionality can be paired with a variable.
Up to 4 types of logs relating to the variable can be paired at the same time: instantaneous value, minimum value, average
value, maximum value.

For example, for an Instantaneous type log, 2 parameters must be configured:

Logging frequency: This is to set how often samples are saved to the log file. You must choose from the options

shown in Fig.8.84:

Cinque minuti
Quarto d'ora
Mezzora

Ora

Giomo

Fig. 8.84. Logging frequency

Logging duration: Indicates the length of time that log data is retained before being overwritten by new samples:

Unasetmana T

Mezza settimana

Due settimane
Tre settimane
Un mese
Due mesi
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Fig. 8.85. Duration of the logging of a variable
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For a minimum, average or maximum log, in addition to the 2 aforementioned parameters, the “Sampling Frequency” must
be specified: this indicates the frequency with which the value of the variable is analysed to process the value to be logged.

For example, if you configure an average log with a logging frequency of 5 minutes and a sampling frequency of 30
seconds, this means that the partial average is updated every 30 seconds. In this example, the logged value will be the
average of the 10 values obtained.

Authorisation Level

The following fields allow you to add additional information:

e Note | Language.

e Note Il Language.

e Custom 1 Description.

e  Custom 1 Value.

e Custom 2 Description.

e (Custom 2 Value.

8.3.7.2 - CLONE A VARIABLE

The “Clone Selection” button in Fig. 8.80, allows you to generate a new variable from an existing one.

8.3.7.3 - DELETE A VARIABLE

To delete a variable from the configuration, simply right-click on the corresponding row and confirm the deletion.

Searching for a variable within the existing list can be done using the “Filter” button, based on the search key entered in
the field of the same name.

8.3.8 - GROUPINGS

It is possible to view the variables present in a given configuration on a web page or via a display connected to the
AQUALOG MASTER device.

The variables that can be displayed in this mode are those for which the item “r” or “rw” is displayed in the HMI column in
the 1/0O Key (accessible from the Variable List submenu).

e Theitem “r’ indicates that the variable is available to the web or display interface for reading only.

e Theitem “rw” indicates that in addition to making it available for reading, its value can also be edited.

The read/write property is set via the “View HMI” and “Editable HMI” flags in the form presented for creating a new variable
shown in fig. 8.82.

The default grouping is the one in which the variables are grouped in view based on their type (BV, FV, LV variables are
therefore grouped in 3 distinct sections).

You can also customise the view of variables by grouping them into specially created sections, called groups. This section
can be accessed from the “Groupings” submenu shown in fig. 8.86:

RTU

Lettura dati storici

Leggi / Invia Configurazione RTU
Cemunicazione

Aziene di Allarme

Importa file Vpn

Parametri aggiuntivi

Elenco Vanabili

Raggruppamenti

Importazione SAFE
Visualizza Trend Stonci
Editor Ladder

Importa 10 da Ladder

Descrizioni informative

EO#RHBE PMou+oeit @

Esporta Mappa Modbus

Fig. 8.86. Groupings of variables
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For each group, the summary of the variables is shown as highlighted in the following example figure.

= E@w Variabie Path Funzi.. O. Descrizone [Descrizione 2 V. Tpo M. A. indr.
Fresslip {Mdartanel/AlY Geneal 0 Inpuisiam pressure Presslp A 1 HR O
& E PressDown fgtartanel/Al’  Generl 1 DownstreamPress PressDowen A 2 HR
R ftartaosi/CNT/ Genersl 0 Pow Fow CNT 1 R 970
Grppt Flow_PR /Nsartanel/FV/  Geneal O Freset Flow Fow_PR A0 HR 1500
il PressUp_UI /sartaneFV/  General 1 PressUp_UI FressUp_UI " 0 HR 4000
(L1 Vasaba PressDown_Ul /inetarsi/FV/  Ganersl 2 PressDown_UI Ll A 0 HR 4002
bels Row_ADOT FMartanel/FV/  Generll 3 Flow medo temporale) Row_ADOT Y 0 HR 6032
c Fow_WS /etartaneTV/  Generdl 4 Fow Fow_WS Y 0 HR 6128
PressUp x100  //actarei/\V/  General 0  bputstmom pressure x100 Presalp_xi00 WV 0 HR 1
PressDown x100  AldartoneiLV/  Genesl 1 DownstresmPress x100  PressDown_x100 Y 0 HR W%
TeneZone /atanel AW/ Genedd 2 TemeZone TeneZone WV 0 HR 6540
TmeZoneCenter  /fimertarsi/lV/  General 3 TemeZoneCenter Teme ZoneCerter WV 0 HR 65442
CPULavg kad_Tm  /istartareilV/ Geneal 4 CPUavg.koad m CFU_avg_load_Tm v 0 HR 6550
CPULavg joad 5m  /fstartansi/LV/ Geneml 5  CPUavg.load 5m CPU_avg_load_Sm WV 0 HR 65452
CPU_avg josd_15m /startarsi/lV/ Genersl 6  CPUavg.load T5m CPUavglesd T5m LV 0 HR 65454
Norme istantanei
Descizicne pama Intartanai
Ounendguppo
Lo
Fig. 8.87. Example of a list of variables paired with a group

You can create up to 9 groups (each corresponding to a web page) and several subgroups (translated into tables within
a given page).

8.3.8.1 - CREATING A GROUP OF VARIABLES
To add a group, right-click on the Groups item (Fig. 8.87), the form is shown (Fig. 8.88) with the following options:

Riordina
J Blimina Gruppi
Fig. 8.88. Subgroup management menu

o
11
=
o
3
=
3

97 RTU FOR WATER MAINS MONITORING | CONFIGURATION | REV. A

Use, maintenance and warning manual



Pietro
$ Fiorentini

8.3.8.2 - ADD GROUP

< T

Nome Inverter
Descrizione prima Inveder
Descrizione seconda

Fig. 8.89. Entry of a new group

You can pair a Name and a description (possibly in two languages where supported) to the new group.
The “Group order” item allows you to establish an order in viewing the various groups entered.
“Type/Code” indicates whether the entered group is for view only on the web page, on the display, or both.

Press “Confirm” to make the entered settings effective.

To add variables to the newly entered group, right-click on the “Variables” item and the following form will be displayed.

Elimina Variabili
E Fig. 8.90. Entering/Deleting variables within a group
=
<
o
=
3
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In Fig. 8.91, for each group you can set the number of columns into which to divide the web page to view the information
(allowed values 2, 3, 4).

= iveted Mmoot coome
Descrizione prima Inverter3
Descrizione seconda
Ordine nel gruppo 2
Tipo/Codice Tabela v
Fig. 8.91. Number of columns

The “Order in group” parameter defines the position of a subgroup within a group. The subgroup of order O is shown as
the initial one on the web page, followed by subgroups 1, 2 and so on.

The “Type/Code” parameter defines the view format of the variables.

The format in the table is the one normally used. The other two modes, “Equal prefix in column” and “Equal prefix in row”,
are used in special cases.
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Let's suppose we have a photovoltaic system with 3 inverters and we want to organise the related information on a web
page. A possible group setting is shown in Fig.8.92:

& EM Varable Path Fundi... Ordoe Desciizone Desctzone 2 V. T. M e "
Mamelveter] /flvets/iveter/ Gensrsl 0 ™ BV 0 0O 1025
=) Em Overd fnveder/irverterl/  General 1 1 Bv 0 0O w2y
a2 Freq_Okwl  /fkvede/iweterl/ Ganerad 2 Froquenza rete fuce bt bnv1  Faukl! VD 00 0N
8 EG‘W Mlsmiverter? /fveder/iveterd/ Generd 0 2 B0 O 0%
Owverd2 Aveder/rverter)’ General 1 Sowacomentelnveder? Ohwerl2 W o0 o 1028
@ E""“""‘ Freq w2 /wets/veterd) Ganarsl 2 Frocuenza rete fuse bt b2 Faullbv2 B0 O 100
B E WTOTiw Hirvester/ Ganars 0 Potanzatolsie smogats nveder  WTOTiw AV 0 HR 5004
] Iveterd
@ v-uu
Home: veter
Descrizione prma Lints bvreder
Descrinone seconda
Ordoendguepe
Teicadics
%z oK ]
Fig. 8.92. Example of grouping creation

A main “Inverter” group was created to which the variable with the total power of the 3 inverters was paired. 3 subgroups
have been created, one for each inverter, each with information specific to the individual inverter.

By selecting a given group, the list of paired variables and its position in relation to the general structure (Path column) is
displayed.

The corresponding display via the web page of the AQUALOG MASTER is reported below.

STNAREOX

EditorWeb

| 010312016 15:48.44 _ _ Login/Logaut |

w3 |

Stato attuale televariabili

| Frequenza rete fuori mit I3 o Amarmelnverter3  ssent Sovracorrentelnverter3 Disamtvo
Fig. 8.93 Example of data visualization on a web page
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8.3.8.3 - CREATE AUTOMATIC PAGE

A quick way to view information via web is by means of the “Create automatic page” function (Fig. 8.94).
In this case the variables are grouped as in the following figure.

El EG@ Vanable Fath Fund.. 0. Descizone Descizone 2 V. T. M A, ind.

ALY f/Gen Var/Al/ General 0 AT AT Al 1 HR D

s Gen. Var A2 AGen. Var/Al/ Genardl 0 A2 A2 A 2 HR 1

D1 //Gen Var/DI/  Genersl 0 Presenza Rete Di_t o150

B E bi_2 FfGen Vat/DU  Genersl 0 Mlame isclaments oi_2 o2 15 1
N AMamekveter]  //Gen. Var/BV/ Generdd 0 1 BY 0 ©O 25
g N HlametveterZ //Gon. Var/BY/ Goneral 0 BV 0 CO 1026
& o Nlamervenad //Gen Var/BV/ Generdl 0 BV 0 CO 032
Mismervetad //Gen Var/BV/ Genersl 0 BY 0 CO 1034
B BV Freq_Ofirv1 //Gen. Var/BY/ Genersl 0 Frequenzarete fuod bmli vl Faubinvl BY 0 CO w28
Freq Cffirv2  //Gen. Var/BW/ Genersl 0 Frequenzarete fuod imiti kw2 Faubim2 BV 0 ©O w030
B N Freq_Offlrv3 #Gen. Var/BY/ General 0 Fregquenza rete fuod bmii vl Faukinvd BV 0 O W
Over1 //Gen. Var/BV/ General 0 1 BY 0 CO 1027
@ Variabh Overi2 fGen. Ver/BV/ General 0 Sowscomerteliveter? Overl2 BY 0 ©O 1028
- Overd /AGen. Var/BV/ Genersl 0 Sowacomertelrvederd Overld Bv 0 €O 1033
VirtualVar //Gen. Var/BV/ Generl 0 VitualVor VirtualVar BV 0 ©O 024
gy H/Gen. Var/FV/ Generdl 0 Imagg Imagg W 0 HR 5000
Unnsdit. //Gen Var/FV/ Genersl 0 Umidta Unsdta W 0 HR 5002
VelVerto £/Gen. Var/FV/ Generll 0 VelVento VelVento FV 0 HR 1026
WTOTimv #/Gen. Vor/FV/ General ©  Potenzatotale erogats imverter  WTOTinw FY 0 HR 5004

Fig. 8.94. Automatic grouping creation
The corresponding view on the Instantaneous page is shown in Fig.8.95:
V43
EditorWeb_1
| 010372016 16:08:29 Login/Logout
| Lssawanel | [ patisoic | [ storcoalami | | Configwazone | | TempoReale | [ Monutenzione |

Stato attuale televariabili

Imaggiamneto | 00owm2 | | ||

PresenzaRete  ReleAssemte  Alarmeisolamento  Asseate

Atametnver sssee  AMarmelwerterz  Assente  AMarmelnverter3  Assenle

Virtualvar o |

Irragg o  Umidita 0 Velvento 0 mis |

Potenza totale erogata inverter 1 | | I | |
Fig. 8.95. Automatic data display on web page

In this case, hardwired variables are also shown, while virtual variables with the HMI property active are grouped into ho-
mogeneous groups based on their type (BV, FV, LV).
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8.3.8.4 - SORT
For a variable within its own group, you can set its relative position via the “Group Order” field as shown in Fig. 8.96:

Tag Variabile Freq_Offinv2
Funzione | General -

'Ordinenel guppo 2
Visualizzazione
altemativa

| Fig. 8.96. ;/ar/ab/e Properties

Similarly, you can set the display order of the groups using the “Group order” item.

8.3.8.5 - DELETE GROUPS

Right-clicking on a group and selecting “Delete Group” removes the selected group.

8.3.8.6 - MANAGEMENT OF OPERATING VARIABLES

Variables that have the Editable “HMI” flag enabled are operating parameters and can therefore also be edited from the
web page. By including these variables in a group, they become available in the web interface in the Operating Parameters
section.

For example, let's create a BV variable for each inverter in the previous example to enable/disable communication with
the AQUALOG MASTER.

In the following figure the 3 variables EnCominv1, EnCominv2, EnCominv3 have been added to the Inverter group.

E Variabde Fath Fund.. 0. Descizooe Descrizone 2 Mo | M
1 Ehveﬂ 1/ Geneml 0 Alarmeinverer BY 0 CO
: 1 Ec‘“"" m:ﬁhwl :j x ; Imtibv1  Faullinel ;:: g
L Genenal 0 Allamelrrarer? BY 0 CO
O oot Gt 2 e foamz B 0 o
Q] v s G 1 - oo o
E\l&mhﬂ m:‘m [evvesters 6;-:: : Potenza totale ercgata inverter mThv g : ?t?l
mmz EnaComine]  /flewertee/ Genernl 1 Aol sone kverer 1 A feverter 1 BV 0 O
) conns s |y o3 et —: o o
Fig. 8.97. Adding operating parameters to the configuration pages
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From the web page they will be accessible as in the figure.

To edit the current value, write the new value in the corresponding text box and press “Save Modified”. The procedure is
the same for BV, FV and LV type variables.

STARBOX

Editorweb

010372016 174847 Login / Logout

Va3

isantani | [ Danstona | | storico alarmi | | c | | parametn desercizio | | Tempo reale |

Parametri d’esercizio

Abilita comunicazione Inverter 1 770 7'mmmz [70 | Abilita comunicazione Inverter 3 [70
Fig. 8.98. Example of editing operating parameters from a web page

8.3.9 - SAFE IMPORT

Function specific to a particular application.

8.3.10 - VIEW LOG TRENDS

This function allows you to select one of the variables paired it to a log trend, select a time interval of interest and generate
a graph to show its trend via a browser interface.

8.3.11 -LADDER EDITOR

This menu is equivalent to the button shown in fig. 8.33. It runs the ladder network creation program for the
AQUALOG MASTER.

By creating a new configuration, when the ladder program is started, a file name in the format Cfg_LadderConfiguration-
Name.txt, is created in the folder with the same name as the .sdf database. This file contains the I/O list present in the
configuration.

When uploading a new project, it is possible to initialise the 1/O list starting from the one present in the AQUALOG MASTER.

8.3.12 -IMPORT IO FROM LADDER

In this section you can import the variables present in a ladder project and have them available in the current configuration
of the AQUALOG MASTER.
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8.3.13 - INFORMATIVE DESCRIPTIONS
This section is also accessible via the button visible in fig. 8.33.

In the following form you can enter additional information about the device such as the serial number, location and date
of installation.

Parametri Aggiu |
Numero di serie
Descrizione Custom 1
Valors Custom 1
Descrizione Custom2
Valors Custom 2
Locaita
Provincia
Via
Cap
Note
Data installazione /012016 ez
Data Congifurazione Centro 18/01/2016
Fig. 8.99. Entering additional information

8.3.14 - EXPORT MODBUS MAP
This submenu of the RTU menu allows you to obtain a CSV file with detailed information on the memory map and the
logging of the variables present in the configuration.

Clicking on this submenu opens a dialog box allowing the user to choose the folder in which to save the file. The file is
saved with the name ModbusMap_NomePeriferica_IndirizzoModbus.csv.
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8.4 - LOGICLAB

The software integrates functions for managing the Logiclab project. If, when creating the configuration, the appropriate
setting shown in Fig. 8.100 is selected, the “LogiclLab” item appears in the menu.

I Aggiungi Periferica
| Configura Nuova Periferica
Device: Agqualog Master i
Tag Device /10 AqualogMaster
LogicLsb B
Marca: FastSpA
Descrizians: RTU multipurpose
|
o Salva B Bs
Fig. 8.100. Activating LogicLab functions
@) norice:

This paragraph describes only the use of the functions integrated with the software.
This manual does not cover how LogicLab works; for these aspects, please refer to the dedicated techni-
cal material.

8.4.1 - INTEGRATED FUNCTIONS

R.I.u .
n Lettura dati starici
) ) . Tag Device/ID: AqualogMaser

b Legg [ irvia Configurazions RTU ! :

ﬁ Camunicazione

B  azionedi Allarne

44 8071074

() importa file Vpn » L T
i i 10.708867

+ Pararmetri aggiuntivi P —

[ ©ence variabil [Humero di telefona

E Reggrappamenti

) Descrizioni informative

. Esporta Mappa Modbus
LogicLab » LogicLab
1P  Gestisci Allegati Comgpila progette ¢ Dewnload

Elimanas progetio
E :I Imports Progetto LL
[ Esporta Progetbo LL
r— ing W,
[T [T Pumping Wates
Fig. 8.101. Logiclab
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By clicking on the “LogicLab” item, the project saved in the local database is opened in the LogicLab development envi-
ronment.

If there is no existing project for the current configuration, a new one is created automatically. WWhen opening the develop-
ment environment, some software functions are disabled.

Once you have finished making changes and closed the development environment, you need to save the project in the
configuration using the appropriate button shown in Fig. 8.102:

€ B W2

Fig. 8.102. LogicLab Button

This button can have three states:
° : No LogiclLab projects saved.

° : LogicLab project edited, saving required.

° : LogicLab project saved.

You can also save a backup of your project using the “Export LL Project” function (Fig. 8.101) or import it using the “Import
LL Project” function (Fig. 8.101).

Once the project structure has been defined, it can be automatically compiled and downloaded to the device via Ethernet
or Wi-Fi, using the “Compile project and Download” function (Fig. 8.101) and the IP address set in Fig. 8.72.
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9 - MAINTENANCE AND FUNCTIONAL CHECKS

9.1 - GENERAL WARNINGS

/A HAZARD!

e Maintenance work must be carried out by qualified personnel trained on safety in the workplace and
authorised to carry out equipment-related activities.

e Repair or maintenance work not provided for in this manual may be carried out only if approved by
PIETRO FIORENTINI S.p.A.. No liability for personal injury or damage to property can be attributed to
PIETRO FIORENTINI S.p.A. for work other than that described or performed in a manner other than
indicated.

/A HAZARD!

Special maintenance:

¢ requires extensive and specialised knowledge of the machines, operations required, risks involved and
correct procedures to operate safely;

e must be provided by qualified, trained and authorised technicians.

In case of doubt, do not perform any work.
Contact PIETRO FIORENTINI S.p.A. for the necessary clarifications.

@) norice:

Before starting maintenance on the equipment, it is advisable to make sure that the authorised operator
has:

e the necessary equipment;

e appropriate spare parts.

In case of anomalies detected in the equipment, which require its removal and replacement from the field, operate as
described in Tab. 9.366.:

Step Action

1 Turn off the main power switch upstream of the equipment (in the case of a device powered by a 230VAC
mains).

Disconnect the cables of any sensors or measurements wired to the instrument.

Disassemble the device.
Contact PIETRO FIORENTINI S.p.A.

A ODN

Tab. 9.36.

Use, maintenance and warning manual

The equipment maintenance operations are divided, from an operational point of view, into two main categories: oc
Commissioning and maintenance operations I'II_J
All those operations that the operator must preventively carry out to ensure proper operation of | (/)
. the device over time. <
Routine =
maintenance o NOTICE!
The equipment does not require routine maintenance. 8
Special . . . ,
P . All those operations to be carried out by the operator when the equipment requires them. al
maintenance
Tab. 9.37. 3
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10 - UNINSTALLATION AND DISPOSAL

10.1 - GENERAL SAFETY WARNINGS

Make sure that there are no ignition sources in the work area set up to uninstall and/or dispose of the
equipment.

Before proceeding with uninstallation and disposal, make the equipment safe by disconnecting it from any
power supply.

10.2 - QUALIFICATION OF THE OPERATORS IN CHARGE

Uninstallation

Operator qualification | ¢ Installer.

PPE required The PPE listed in this table is related to the risk associated with the equipment.
For the required PPE to protect against risks associated with the workplace,
installation or operating conditions, please refer to:

e the regulations in force in the country of installation;

e any information provided by the Safety Manager at the installation facility.

Equipment

. Keys to fix inlet and outlet connections fittings/connections of the equipment.
required

Tab. 10.38.

10.3 - INFORMATION REQUIRED IN CASE OF NEW INSTALLATION

@) norice:

Should the equipment be reused after uninstallation, refer to chapters “7 - Installation” and ”8 - Configu-
ration”.

10.4 - STORAGE OF THE BATTERIES

@) norice:
Refer to paragraph 6.6.1 to store the batteries.
10.5 - INFORMATION REQUIRED IN CASE OF RE-INSTALLATION
@) norice:
Should the equipment be reused after uninstallation, please refer to Chapter ”7 - Installation”.
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10.6 - DISPOSAL INFORMATION

@) norice:
[ ]

Proper disposal prevents damage to man and the environment and promotes the reuse of precious
raw materials.

e Bear in mind that the regulations in force in the country where the system is installed must be com-
plied with.

¢ lllegal or incorrect disposal involves the application of the penalties provided for by the regulations in
force in the country of installation.

The equipment was manufactured with materials that can be recycled by specialised companies.
To dispose of the equipment correctly, proceed as indicated in Tab. 10.3939:

Step Action
1 Set up a large work area free from obstacles where to safely dismantle the equipment.

2 Sort the various components by type of material for easier recycling through separate collection.

3 Send the materials obtained in Step 2 to a specialised company.

Tab. 10.39.

The equipment in any possible configuration consists of the materials described in Tab. 10.4040:

Material Disposal/recycling indications

Plastic [t must be dismantled and disposed of separately

Disassemble and collect separately.
It must be recycled through the specific collection centres.
Disassemble and collect separately.
[t must be recycled through the specific collection centres
Disassemble and collect separately.
It must be recycled through the specific collection centres
Disassemble and collect separately.
It must be recycled through the specific collection centres.

Steel

Stainless steel

Aluminium

Electronic components

Lithium batteries Consult paragraph “10.7 - Disposing of the batteries”.

Tab. 10.40.

@) norice:

The above materials refer to standard versions. Different materials can be provided for specific needs.
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10.7 - DISPOSING OF THE BATTERIES

Proceed with disposal in compliance with the requirements:
e the transport and packaging requirements given in the chapter;
e of the legislation in force in the country of installation of the equipment.

When disposing of the batteries, they must be removed from the equipment, as indicated in Directive
2006/66/EC art.12 paragraph 3.

The transport of batteries to the intermediate treatment facilities is not subject to the provisions of ADR, if:

e g quality assurance system is implemented to ensure that the total quantity of lithium cells and batteries per transport
unit does not exceed 333 kg (the total quantity of lithium cells and batteries in the batch can be determined by a sta-
tistical method included in the quality assurance system;

e acopy of the quality assurance records must be made available to the competent authority if it so requests).

@) noTice!

You can ship batteries and/or batteries for recycling or disposal under a partial exemption scheme, in ac-
cordance with special provision 636.
This exemption applies to lithium batteries/batteries of gross mass = 500 g per unit.

10.7.1 - BATTERY PACKAGING
0 NOTICE!

The packages must be labelled in accordance with ADR, i.e. with a diamond shape on the
side and code UN3090.

@) norice:

The packages must bear the indication "LITHIUM BATTERIES FOR DISPOSAL" or "LITHIUM BATTERIES
FOR RECYCLING".

The batteries _removed from the equipment must be packed in such a way:

e to be protected from any damage due to transport and handling;

e to prevent any accidental movement;

e to prevent the terminals from bearing the weight of other elements;
e to be protected from short circuits.

For this purpose, the original packaging or alternatively, packaging compliant with the ADR regulations, can be used.

If batteries not removed from the equipment but still inside it are transported, the packaging may not be approved but
must still be:

e sufficiently robust and able to contain and protect the equipment;
e constructed in such a way as to prevent the equipment from operating accidentally during transport.
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11 - RECOMMENDED SPARE PARTS

11.1 - GENERAL WARNINGS

| @) noTice:

If spare parts not recommended are used,PIETRO FIORENTINI S.p.A. their declared performance cannot
be guaranteed.

It is recommended to use original spare partsPIETRO FIORENTINI S.p.A.

PIETRO FIORENTINI S.p.A. shall not be held liable for any damage caused by using non-original parts..

11.2 - HOW TO REQUEST SPARE PARTS

@) norice:

For specific information, please refer to the sales network of PIETRO FIORENTINI S.p.A.

o

1]

=

d

O

o

=
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<
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