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1. Abbreviations

Xn - A number representing a socket. This information is provided for the manufacturer’s purposes and is used
in data schemas and connection diagrams.

GSM - Global Standard for Mobile Communications. This interface is designed for remote connections and
bidirectional data transfer over the Global Standard Mobile network.

GPRS - A packet-oriented mobile data service on the 2G and 4G/3G cellular communication systems' global
system for mobile communications (GSM).

Ethernet — A family of computer networking technologies for local area networks (LANs), commercially
introduced in 1980. Standardized in IEEE 802.3, Ethernet has largely replaced competing wired LAN
technologies. This interface is used for connecting to a LAN (Local Area Network).

IP address — An Internet Protocol (IP) address is a numerical label assigned to devices participating in a network
that uses the Internet Protocol for communication between its nodes.

TCP/IP - Transmission Control Protocol, used for communication between computers, serves as the standard
for transmitting data over networks and as the basis for standard Internet protocols.

MAC address — Media Access Control address, a unique identifier assigned to most network adapters.
UART - A Universal Asynchronous Receiver/Transmitter is a type of “asynchronous receiver/transmitter,” a part
of computer hardware that translates data between parallel and serial forms. UARTs are commonly used in
conjunction with communication standards such as EIA RS-232, RS-422, or RS-485. Records (UARTX) on top of
the enclosure are also used as the serial interface number.

GND - Ground wire contact.

RS485 - A standard defining the electrical characteristics of drivers and receivers for use in balanced digital
multipoint systems. Published by the ANSI Telecommunications Industry Association/Electronic Industries
Alliance (TIA/EIA), digital communications networks implementing the EIA-485 standard can be used effectively
over long distances and in electrically noisy environments. Multiple receivers may be connected to such a
network in a linear, multi-drop configuration. RS485 interfaces are prepared for the connection of peripheral
devices (e.g., energy meters, controllers, machines, etc.).

A+ - Contact for the positive wire of the RS485 socket.

B- — Contact for the negative wire of the RS485 socket.

USB - Universal Serial Bus is an industry standard that defines the cables, connectors, and protocols used for
connection, communication, and power supply between computers and electronic devices. The USB Type-B
socket is prepared for connection to a PC (Personal Computer). The USB Type-A socket is prepared for
connection to peripheral devices (e.g., memory sticks, etc.).

Socket — An endpoint of a bidirectional inter-process communication flow across an Internet Protocol-based
computer network, such as the Internet.

Status — Device status indicating LED.

Alarm mode - In the alarm status state, the controller initiates an event notification for the user-selected
discrete input mode (Alarm mode: unconnected, connected, or both events).

Central computer — A server or computer to which data can be sent.
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2. Preface

2.1 Symbols

International electrical symbol list. Some or all symbols can be used on controller marking or in this user
manual.

Symbol Explanation
( € With the CE marking on a product the manufacturer ensures that the product conforms with the
essential requirements of the applicable EC directives.

Directive on the restriction of the use of certain hazardous substances in electrical and electronic
RoHS equipment 2002/95/EC. Commonly referred to as the Restriction of Hazardous Substances
Directive or ROHS)

E’ Waste Electrical and Electronic Equipment Directive
[

2.2 Connecting to device
The USB portis used for local configuration of the device. Itis also possible to configure the device via Bluetooth

or 4G/3G modem. All configuration is done using the Modbus protocol and the device configuration tool
software, which can be downloaded from the manufacturer’s website.

2.2.1 USB connection

Use a MicroUSB to Type-B cable to connect the device to a computer:
® a)Todevice: MicroUSB
® b)To computer: USB Type-B

If the USB drivers are not installed automatically, you need to install them manually. Follow these steps:

1. Inthe search box, type Device Manager and then click on it.

i 5
Contral Panel (3)

=4 Device Manager

a5 View devices and printers

=4 Update device drivers
Files (2)

B ImportTypes.dsx

1) wolfmgtt-012.zip

o+ See more results

device manager| x| | Shutdown | » |
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2. Double-click the device category and then double-click the device you want.

3. Click Update Driver and follow the instructions.

i - — - - r = N
lﬁ ComputerManag_emTt - = » . N . . : =[@] & ]

File Action View Help

| [ s
Q] Computer Management (Local|| 4.2 Alvydas-PC
| 4 [} system Tools > -y Computer
B> Task Scheduler [ Disk drives
[ Event Viewer 1 ‘Mg Display adapters
i ga| Shared Folders [ ﬁ DVD/CD-ROM drives
[ [ @ Performance [ % Human Interface Devices
= Device Manager I» g IDE ATAJATAPI controllers —|—|—|
| e E Storage 1 %54 Imaging devices Gereral | Driver | Details
I ~
. = [.)\sk Managen.'lem.: b I? Jungo COC Virtual Com
|| 1 Ty Services and Applications [ Keyboards
| I» ﬂ Mice and other pointing devices
I b . Modems Device type: Other devices
3 ‘| Monitors Manufacturer: Unknown
i b -llll Multifunction adapters Location: Port_#0006 Hub_#0004
i [ l? MNetwork adapters

P -|l5 Other devices

I [lm CDC Virtual Com The drivers for this device are not installed. {Code 28)
477 Ports (COM & LPT)

Device status

f‘; PCle to High Speed Serial Port (COM1) There is no driver selected forthe device information set or
@ PCle to High Speed Serial Port (COM2) clemert.
@ Prolific USB-to-Serial Comm Port (COMI10)
I R Processors To find & driver for this device, click Lpdate Driver.
-8 System devices -

P 4 Sound, video and game controllers
[ C— Storage controllers

[ E Universal Serial Bus controllers
> g WSD Print Provider

4 L} L3

4. Select Browse my computer for driver software, click Browse, and select the configuration software folder.

5. Click Next.

Browse for driver software on your computer

Search for driver software in this location:

CAUCM_316]

Include subfolders

< Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

6. Wait while Windows installs the driver. If you see the message, "Windows can't verify the publisher," select
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Install this driver software anyway.

7. After installation, you will see something like "EVK1XXX Virtual Com Port" and a COM port number. Use this
COM port to connect with the configuration tool.

Eile Action View Hel

e 2@ O HE = E &S

& Computer Management (Local | -5 Ahydas-PC Actions

4 [} System Tools -8 Computer T e "
> (1) Task Scheduler b - Disk drives

» (@] Event Viewer ) Display adapters More Actions
. @ Shared Folders b L) DVD/CD-ROM drives
> (%) Performance + 5 Human Interface Devices
=4 Device Manager > - g IDE ATA/ATAPI controllers
4 2 Storage b maging devices
=9 Disk Management i Jungo
» Fl Services and Applications D Keyboards

>l Mice and other pointing devices

=] Modems

» B Monitors

o -l Muktifunction adapters

. &F Network adapters

7 Ports (COM & LPT)
75" EVKLXXX Virtual Com Port (COMT)
Y5 PCle to High Speed Serial Port (COML)
T3¥ PCle to High Speed Serial Port (COM2)
3" Prolific USB-to-Serial Comm Port (COMLO)

. J2 Processors

48 System devices

b % Sound, video and game controllers
- Storage controllers

+-§ Universal Serial Bus controllers

' s WSD Print Provider

i

& On some Windows versions (Windows 8, Windows 10), you may need to disable third-party driver

signature checking before installing the device driver. Please check online for instructions on how to do
this.

2.2.2 Bluetooth connection

1. Place a magnet near the "WAKE UP" area of the data logger. This powers on the device and activates the
Bluetooth module

2. On a Windows PC, navigate to “Bluetooth and other devices” and add the newly detected device

(commonly identified as BT836, though this may vary by OS version).

Once paired, a new COM port is automatically created.

4. The COM port can then be used with the configuration tool.

w
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A Computer Managernent

File Action View Help

s 25 E HE B

EXG®

A Computer Management (Local
v [} System Tools

@ Task Scheduler

{2] Event Viewer

iz Shared Folders

# Local Users and Groups

IZ%‘E‘:JZI Performance

;.l.; Device Manager
w 25 Storage

= Disk Management

_-:3;_- Services and Applications

v & Simas-PC

I Audio inputs and outputs
ﬂ Bluetooth

3 Computer

s Disk drives

L& Display adapters

i Firmware

== |DE ATASATAPI controllers
= Imaging devices

= Keyboards

[g Mice and other pointing devices

[ Monitors

.'! Multifunction adapters

L Network adapters

v i Ports (COM &L LPT)

ﬁ Communications Port (COMZ)
% PCleto High Speed Serial Port (COM1)
ﬁ PCleto High Speed Serial Port (COM3)
ﬁ Prolific USB-to-5erial Comm Port (COM4)
ﬁ Standard Serial over Bluetooth link (COM186)
i USB-SERIAL CH340 (COMT1)

2.2.3 Configuration tool software

Once the USB or Bluetooth driver is installed, run the device configuration tool software. Select the connection
type Modbus RTU and the appropriate COM port. Press Get all configuration to read the entire device
configuration.

Other functions include:

Get all configuration button: Reads all configuration from the device.
Save to file button: Saves all configuration to a file, so it can be loaded back to the device later.
Load from file button: Loads saved configuration from afile.
Write all configuration: Writes the loaded configuration to the device.
Get all at connection checkbox: Reads all configuration when connecting over a TCP/IP connection.
Connection type Modbus RTU: Connects to the device over USB or serial port.
Connection type Modbus TCP/IP: Connects to the device over a TCP/IP connection.
Number of controller section: Device serial number.
Operating data: Time in ms spent by the different components. Used battery since last restart
Float number format: Floating-point data byte order (E - exponent, M1, M2, M3 - Mantissa).
Last restart information: Time of the last reset and reset code. The reset code values are:
1. No TCP packet over GPRS in the configured time.
GPRS task stops working.
Not enough heap memory.
Firmware update reset.
Modbus reset.
Unable to connect to GPRS.
External pin reset.
Watchdog reset.
9. Brownout reset.
10.Power-up reset.
11.No TCP packet over ETHERNET in the configured time.
12.AUILTCP sockets are used (if defined UIP_RESET_ALL_CONN_USED).
13.Periodic reset.

N RA~GD
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1% sPC-31 Configuration - o x

Communication | Impulse counter | Archives | Limits verfication | Message settings | Time parameters || Start
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3. Program modules

3.1 Archives

The device has several types of archives:
e Events archive: All events will be saved here (analog input alarms, discrete input alarms, limits
verification). Events are used to generate SMS messages, MQTT event messages, and emails.
o Diagnostic archive: This archive contains a list of changes made to the device, such as resets,
configuration changes, and connection/disconnection to the GPRS network, among others.
o User-defined archive: This is a user-configured archive, allowing the user to add any existing data
register to the archive.
All archives are saved to the internal data flash memory. The maximum archive record count depends on the
memory size and available space. If a Micro SD card is present, archives are duplicated to the SD card (a new
file is created every day with a date stamp).

3.1.1 Events archive

All events are saved in the events archive. Event sources can include:

e Analoginput events

e Discrete input events

e Events generated from the "Limits verification" module
The event archive is used to generate SMS, MQTT messages. For every event ID, you can configure the event
message text. The event message text can be configured in "Message settings"

i sPC-31 Configuration — ] P24

Communication | Anslog inputs | Archives | Linits verification || Message seftings | Time parameters | Start

SMS
5MS5 Texts for limits
Event's code Text of message A

v {Enabled 0 Message 1

1 Message 2

2 Message 3

How many phones are used to receive messages 2 Z
3
4
5
i}
Max reties to send SMS 1 % 7
8
9
Phone number ‘ 0
1 1"
2 12
13
14
15
18
17
Set Get 18
- v
Clear All
Set Get

Req 658 Ansiw B46 TOut0 Except: 12
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3.1.2 Diagnostic archive
The diagnostic archive is a list of changes made to the device. It is useful for debugging purposes.

Diagnostic archive record structure:

Variable name Purpose / Value Type of value

Time Record time. Long int (32 bits)
If event type=7 then new set time

Event type 1 - RESET event Long int (32 bits)

2 - Firmware update event

3 - Archive counter change event
4 — Automatic time correction
5-Time change over MODBUS

6 — Change of internal parameters
7 —Time correction

Event value (integer) If event type: Long int (32 bits)
1. Reason of last reset, values:
1. No TCP packet over GPRS in configured
time
. GPRS task stops working
. Not enough heap memory
. Firmware update reset
. Modbus reset
. Unable connect to GPRS
. External pin reset
. Watchdog reset
9. Brownout reset
10. Power up reset
11. No TCP packet over ETHERNET in
configured time
12. ETHERNET task stops working
13. ALTCP sockets is used (if defined
UIP_RESET_ALL_CONN_USED)
14. Periodic reset
3 Delete of archive index
0 - Alarm archive
1 - Diagnostic archive
2 - User defined archive
New time
New time
Always 0
7 Always 0

0oONO O WN

o oA~

Event value (float) If event type: Float (32 bits)
1-always 0

3 -new setvalue(mostly O, if delete all storage)
4 and 5-always 0

6-always 0

7 —Time correction value (-30s +30s)

Total 16 bytes
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3.1.3 User-defined archive

The user can add any device register (value) to the user-defined archive, allowing the periodic archiving of useful
values.

The archive period is in minutes and can range from 1 minute to 1440 minutes (24 hours). You can configure this
in the configuration tool under the "Archives/Configuration" section.

{8 sPC-21 Configuration
Communication | Analog inputs | Archives | Limits verification | Meszage settings | Time pararneters | Start |

Configuration | User archive configuration | Walues |

Storage parameters Records in archives
Value | Records
Period (min.) 1440 User archive 0 Clear
Set Get

User archive storage period

The archive period is synchronized with real time. If the read period is 1 minute, records will be generated every
minute (00:00:00, 00:01:00, 00:02:00, etc.). If the read period is 15 minutes, records will be generated every 15
minutes (00:00:00, 00:15:00, 00:30:00, etc.).

User archive configuration with configuration software
You can add the necessary registers to the archive using the table in "Archives/User Archive Configuration.”

1. Count of parameters — The number of configured lines in the table.

2. Inthe Register column, configure the start register of the value.

3. In the Count of parameters column, configure how many data values will be taken from the start
register.

4. Inthe Format column, configure the data value type for the current line. Value types can include:

- Signed char (8 bit)

- Unsigned char (8 bit)

- Signedint (16 bit)

- Unsignedint (16 bit)

- Signed long (32 bit)

- Unsigned long (32 bit)

- Signed double long (64 bit)

- Unsigned double long (64 bit)

- Float (32 bit)

- Double float (64 bit)

- Siemens float (32 bit), special siemens data format

- String

- New line: Adds a new line with the same timestamp. This is used to add a new record with the same
time in the CSV file.

- Unixtime
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Analog inputs | Analog autputs | Discrete inputs | Discrete outputs | Communication |["archives | Limits verification | Alerts | Time parameters | start
Configuration || User archive configuration = Values Value count
from start
| Count of parameters 2 Z reg ister '
Pos No Parameter Register Count of Format
parameters
Register10 0 nsigned char (8b)
2 Register12 2 signed char (8b) A
. signed char (8b) -
Reglster insigned char (8b)
start address ;g;];ﬂ;ﬂt,ﬂﬁﬁ’ﬁm E
igned long (32b)
Insigned long (32b)
igned double long (64b)
Hnmgned double Iong G4b E
Value type
Set | ‘ Get
Req: 266 Answ 263 TOut:0 Except: 3
Reading user archive over Modbus file system
User defined archive can be read using Modbus read file function 20.
Modbus Modbus ID Modbus file | Max registers | Records infile | Current record
function address in file count register
20 - Read File | Modbus RTU - | 800..899 Depends on | Depends on | 4912
Record 254 structure structure length
Modbus TCP - length
255
Diagnostic archive record structure:
Variable name Purpose / Value Type of value
Time Record time. Long int (32 bits)
Register values Values of configured registers. | Longint (32 bits)

Registeramount can be setin 4929
register or in configuration tool
"Archives/User archive
configuration"

How configure registers check

Total 4+2xregister count bytes

Records are transferred from newest to oldest. For example, to read the latest user archive record (with 2
registers), the following information is required:

User archive structure length = 4+2 registers*2 = 8 bytes = 4 registers

Records in file = 10000/4 registers = 2500

File address : 800
Register address: 0

Register count: 4 (8/2, where 8isthe user archive structure length and 2 is the number of bytes per register)

To read the 5th oldest record:

12/29



: >
GdVClhthSYS SPC-31 User Manual v1.1

File address : 800 + (5/2500) (record number/record countin file)
Register address: 4*(5-1)
Register count:4(8/2, where 8is the user archive structure length and 2 is the number of bytes per register)

3.2 TCP modules

3.2.1 FTP client

The FTP client is used to send user archive files to an FTP server. Files have a .csv extension and are generated
from saved user archives.

The device creates a CSV report file from user-defined archive values. Every record in the file has its timestamp
(value record time). It can include a "Header" for each value, and a dimension for each value. All data in the file

is separated by a ";" symbol, and each record is placed on a new line. A standard file content looks like this:

Time;<Value Header 1>;<Value Header 2>;...<Value Header N>;

<Record 1 Date/Time>;<Value 1 data>;<Value 1 dimension>;<Value 2 data>;<Value 2
dimension>;...<Value N data>;<Value N dimension>;

<Record 2 Date/Time>;<Value 1 data>;<Value 1 dimension>;<Value 2 data>;<Value 2
dimension>;...<Value N data>;<Value N dimension>;

<Record N Date/Time>;<Value 1 data>;<Value 1 dimension>;<Value 2 data>;<Value 2
dimension>;...<Value N data>;<Value N dimension>;

e <Value Header> - Configured header from the "Archives/User archive configuration" tab.

e <Value data>- Configured parameter value taken from the user archive.

e <Value dimension> - Configured dimension from the " Archives/User archive configuration" tab.
e <Record Date/Time> - Stored archive record time.

FTP client configuration

A CSV file can be sent to up to 2 FTP servers. Only the FTP protocol is supported using passive mode,
user/password authentication, and the CSV file format.

All configuration is done in the "Communication/Data Transfer/FTP" tab. Before configuring, you need to have a
working FTP server and the following information: its IP address or URL, and the connection username and
password. The sections in this tab include:

® "File Transfer Configuration" section:

O "Enabled" checkbox: Enables the appropriate FTP server.

O "FTP port": The appropriate FTP server's TCP port.

O "Transfer period (min)": File send period. The value is in minutes and can range from 1 minute to
1440 minutes (24 hours).

O "Repeat transfer if failure (min)": Retries sending the file after the configured time if the file
transfer fails. The value is in minutes and can range from 1 minute to 1440 minutes (24 hours). The
recommended value is half the transfer period.

O "Max number of last records to be sent": The maximum number of last records to include in the
CSV file. Only new records will be included. If 25 new records are available and the maximum is
configured to 20, the file will only contain the 20 newest records, and the last 5 will be lost. If there
are 5 new records and the maximum is set to 20, the file will contain 5 new records. Values can
range from 1 to 200.

O "Transmission channel": The device can have 2 transfer channels: Ethernet and GPRS. Select
which to use for the appropriate FTP server.

® "FTP server address" section:
O "URL and directory" column: The IP or URL address of the FTP server (up to 127 characters). It can

be anIP address like "127.0.0.1" or a URL like "www.myftp.com". Directory listings can also be used,
e.g., "www.myftp.com/MyFiles/".

e "Usernames" section:
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O "Username" column: The username for the appropriate FTP server.

e "Passwords" section:

O "Password" column: The password for the appropriate FTP server.

® "File Send Status" section:

O "Status" column: The current status of the FTP client. After the file is sent to the server, the status
changes to "File transmitted". There are several other statuses for process checks: "Connecting to
server", "Sending user", "Sending password", "Sending data file", and others.

O "Successful/Attempt/Last record transfer times" column: Shows the times of some operations.
"Successful" time is the time of the last successfully completed file send to the FTP server.
"Attempt" time is the time of the last file send attempt (whether successful or not). "Last record
transfer" time is the time the last record was sent.

o "File Name Template" section: The file name can be up to 127 characters long, including the ".csv"
extension. The file name can include fixed fields that will be replaced with the date and time. Fixed fields
include:

O YYYY-Year

O MM-Month

o DD -Day

O HH-Hour

O NN -=Minute

O For example, if the file name template is "Dev_YYYY_MM_DD_ HH-NN.csv" and the date is
2017.03.25 at 14:25, the file name will be "Dev_2017_03_25__14-25.csv".

® "Set" button: Writes the configuration to the device.

® "Get" button: Reads the configuration from the device.

% sPC-31 Configuration — m] x

Commurication | Ansinginputs | Auchives | Linits verification | Messae settings | Time parameters | Start

GPRS | Serial interface || Data transfer

FTF
Transfer in fixed time I
Transier mode
FTP server 1 | FTP server 2 ‘ ~ ijiraciy " Through the fle sysem
Enabled I I
FTP port 21 21
Transfer period (min.) 600 1 FTP server Name template of the file to be sent
Repeat transfer if failure (min_} 50 10 1 SPC_YYYY_MM_DD_HH_NN.csv
Max number of last records to be sent |50 10 2
URL and directory of FTP senvers
FTP server URL of FTP semvers Directory of FTP servers
1 127.0.0.1 i
2
Username of FTP server
FTP server User name
1 user1
2
FTP server Last transfer time Time of last transfered record
Password of FTP server
1 0140111998 00:00:00 07V10\2025 12:15:04
FTP server Password
1 passi 2 0110111998 00:00:00 07110111998 00:00:00
2
Set Cet Read and send data from 1 chan.
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3.3 MQTT client

MQTT stands for MQ Telemetry Transport. Itis a publish/subscribe, extremely simple, and lightweight messaging
protocol designed for constrained devices and low-bandwidth, high-latency, or unreliable networks. The design
principles are to minimize network bandwidth and device resource requirements while attempting to ensure
reliability and some degree of delivery assurance. These principles make the protocol ideal for the emerging
"machine-to-machine" (M2M) or "Internet of Things" (IoT) world of connected devices, as well as for mobile
applications where bandwidth and battery power are at a premium.

With MQTT, devices (clients) connect to a broker (server) to publish their status to specific topics. The broker
then ensures that all other clients interested in this status topic receive the status.

mobile phone

publish

MQTT broker

device / sensor

laptop

Our device can send event messages or JSON-type data files via MQTT. Data files can be created from real-time
values or archived values, depending on the configuration. Different topics are used for event messages and
datafiles.

3.3.1 MQTT client configuration

MQTT client configuration is done in the "Communication/MQTT Client"tab. Before configuring, you need to have
aworking MQTT broker and some information, such as its IP address or URL, port, username, and password.
e “Enabled” - Activates the MQTT client functionality.
o  “MQTT Broker URL” - URL or IP address of the external MQTT broker
e  “MQTT Broker Port” - Port used by the broker, typically 1883 for non-secure connections.
o “Datasend period” - Defines how frequently data will be sent to the MQTT broker, in minutes. Minimum
value is 1. Default is 1440 (once per day).
e “Max records in file” - Maximum number of records stored in a single transmission file. Used for
batching messages.
e “Subscriber ldentifier” - Optionalidentifier for the MQTT client. Often used when multiple clients share
the same broker.
e “User Name” - Username for authenticating with the MQTT broker (if required).
e “User Password” - Password for authenticating with the MQTT broker.
e “Datasending” - Enable to allow data transmission via MQTT.
e “Datatopic” - MQTT topic to which the data messages are published. For example, devices/spc31/data
o “Alarm sending” - Enable to allow alarm events to be sent via MQTT.
o “Alarm topic” - MQTT topic to which alarm messages are published. For example,
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devices/spc31/alarms.

e “Maxretries to send MQTT” - Specifies how many times the client will retry sending a message if the
MQTT transmission fails.

e "Set" button - Writes the configuration to the device.

e "Get" button - Reads the configuration from the device.

1l sPC-31 Configuration — O X
| Communication | Ansiog inputs | Archives || Linits verfication | Message setiings | Time parameters | Star
GPAS | Seril interface | Modbus devices | Data ansfer || MATT Client

devices/spc31/data

devices/spc31i/alarm

Last transfer time Time of last transfered record
011011998 00:00:00 0110111998 00:00:00
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4. Time settings

The device has an integrated battery-backed real-time clock (RTC) with a calendar. The RTC works in UTC time,
and the user can configure it to return local time based on their location (selecting the time zone and
summer/winter time usage).

A time zone is a region of the globe that observes a uniform standard time for legal, commercial, and social
purposes. Time zones tend to follow the boundaries of countries and their subdivisions because it is convenient
forareasin close commercial or other communication to keep the same time. Most time zones on land are offset
from Coordinated Universal Time (UTC) by whole numbers of hours (UTC-12 to UTC+14), but a few zones are
offset by 30 or 45 minutes (e.g., Newfoundland Standard Time is UTC-03:30, Nepal Standard Time is UTC+05:45,
and Indian Standard Time is UTC+05:30). For more information, check Wikipedia.

Setting Time with Configuration Tool
Time settings can be changed in the "Time Parameters" tab.

{8 sPC-31 Configuration
Communication | Analog inputs | Archives | Limits wverification | Message settings | E T Start

PC time: 071002025 13:19:20

Controller time: 071002025 13:19:19

Set Time Zone from computer settings v
Set time
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5. 4G/3G/GPRS configuration

The 4G/3G/GPRS interface is used for:
e Data transfer
e Eventtransfer
e Clocktime synchronization
e Device configuration
e Firmware upgrade
e Etc.
Supported Services:
e Modbus TCP/IP server
e Modbus TCP/IP client
e FTPclient
e FTP server
e MQTTclient

e DNSclient
e SNTP
e |[CMP

e Request/Answer to UART channel
e Transparent to UART channel
e Router to Ethernet network

4G/3G/GPRS configuration

All configuration is done in the "Communication/GPRS " tab. Before configuring, you need to remove the PIN
code check from your SIM card and have information such as the APN address, and if applicable, the username
and password.

1B sPC-31 Configuration — a X

GPRS | Serialinterface | Modbus devices | Data transfer | MOTT Clert |

GPRS

Enabled J' Signal level -7
State (1) Stopped

APN |mtemet.dig\mubi\.es

User name |

Password |

Madem type and mode
Type A7672E
Currentmode  LTE

Mode

(+ Auiomaic
£ GSM Only
£ LTE Only

D ata tramster rate ta the mode:

I=1:18 & 152k
182K 2304k
34K 4608 K

" BTEK

Set Cet

Jeq 576 Anspr 572 TOut0 Except: O

e Connection Mode Section:
o "Enabled" checkbox - Enables or disables modem use.
o Modem type and mode:
= "LTE Only" - Connects only in 4G data mode.
=  "GSM Only" - Connects only in GSM mode (GSM data calls).
=  "Automatic" - Mixed mode, where the device first tries to connect to GPRS. If the
connection fails, it stays in GSM mode and after a timeout, tries to connect to GPRS
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again.
o Signal Level Measurement:
= "Signal level" - The measured signal level. 51 dBm is the best signal, and 113 dBm is
the worst signal.
e Connection Settings Section:

o "APN"-The Access Point Name (APN) is the name of a gateway between a GSM, GPRS, 4G/3G,
or 4G mobile network and another computer network, frequently the public Internet. A device
making a data connection must be configured with an APN to present to the carrier.

o "User name" - The network username.

o "Password" - The network password.

e "Set" button - Writes the configuration to the device.
e "Get" button - Reads the configuration from the device.

6. Wired interfaces

6.1 Serial port

6.1.1 UART configuration

One serial bus connection is available for the connection of RS485 meters, Modbus devices and other devices.

UART characteristics:

Supported baud Supported parity Supported data Supported stop
rates bits bits
300 - 38400 Even, Odd, None 7,8 1,2

Wiring diagram

R5485
B-| 1 .
A+l 2 @
GND| 3 @
4

UART settings
The UART interface configuration is done in the "Communication/UART" tab.
e "Baud" -The appropriate UART baud rate.
e "Parity" - The appropriate UART parity.
e "Data bits" - The appropriate UART data bits.
e "Stop bits" —The appropriate UART stop bits.
e "Packetization" — Data collection through the serial interface based on the following principles:
o "Time"-Capturesthe accepted packetif the timeout after the last received byte is greater than
the configured "Packet time (msec)". Time is in milliseconds.
o "Symbol" - Captures the accepted packet if the last received byte equals the configured
"Packet symbol (Hex)".
o "Length" - Captures the accepted packet if the received byte count equals the configured
"Packet byte count”.
e "Packet time (msec)" - Packetization timeout in milliseconds. Used when time-based packetization is
selected.
o "Packet symbol (Hex)" - Packetization end symbol. Used when symbol-based packetization is
selected.
e "Packet byte count" — The number of bytes in the packet. Used when length-based packetization is
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selected.
o "Mode" -Types of duplex communication systems:
o "Full duplex" - In a full-duplex system, both parties can communicate with each other
simultaneously.
o "Half duplex" - In a half-duplex system, each party can communicate with the other, but not
simultaneously; communication occurs in one direction at a time.
e "Destination of DTR" - The purpose of the extra UART signal DTR. For RS485, always set this signal to
"OFF when sending":
o "Always OFF" - DTR signal is always in the OFF state.
o "Always ON" - DTR signalis always in the ON state.
o "OFF when send" - DTR signal is set to OFF when data is being sent; otherwise, DTR remains
in the ON state.
o "ON when send" - DTR signal is set to ON when data is being sent; otherwise, DTR remains in
the OFF state.
e "Set" button - Writes the configuration to the device.
e "Get" button — Reads the configuration from the device.

I sPC-31 Configuration — O %
[ Communication: | Analog inputs | Archives | Linits verfication | Message settings || Time parameters | Stan_|

GPAS || Serial interface = Modbus devices | Data transfer

Bode Parity Data bits Stop bits Packetization Packet time Packet. Packet. byte Mode Destination of DTR
(msec.) symbol(Hex) count
300 @ Even CF 1 & Time 10 00 100 ™ Fullduplex  ® Always OFF
~ 800  Odd 8 2  Symbol © Halfduplex  Always ON
~ 1200 ~ None © Length  OFF when send
2400 © ON when send
~ 4800
© 9600
% 19200
© 38400
Set Get
Purpose of UART Modbus RTU Client
Value

" Nothing

Stack depth 1

Timeout (msec.) 1000
* Modbus RTU Client Set Get

6.1.2 Modbus RTU client

A Modbus RTU client is a virtual interface used to associate Modbus RTU devices connected to a physical UART
with internal Modbus modules. It allows more than one module to access the UART simultaneously to send
Modbus requests and receive responses.
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ﬁe%%
I?QE\S‘ 6‘,:? - - _ _
- _ff’@r
Gateway Modbus TCP <-> Modbus RTU - r B N Modbus RTU
! _Request/Answer
oononr eyl -GP
N T T F—— UART
5?5\)@&- = |- | |-
et B

Modbus RTU client gueue

Modbus devices read module

The Modbus RTU client places requests in a queue and sends them to the UART when it is free. After the request
is sent, the Modbus RTU client waits for a response for the configured time and then returns it to the source
module. If no response is received, the Modbus RTU client returns an exception to the source module.

Request with
Program module answer diagram

Modbus RTU client

UART side

Send packet to Modbus RTU client Send Modbus RTU request packet Reguest send to UART

Send Modbus RTU answer packet
Receive packet from Modbus RTU client

Answer received from UART

Request without
answer diagram

Program module Modbus RTU client UART side

Send Modbus RTU request packet
Send packet to Modbus RTU client

Request send to UART

) Send Modbus RTU exception packet
Processed exception message Mo answer from UART

& If the response is received after the Modbus RTU client's timeout, the data is lost.

Modbus RTU clients configuration
Modbus RTU client configuration is done in the “Purpose of UART” and “Modbus RTU Client” section within
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"Communication/Serial interface" tab.

Purpose of UART todbus RTU Client
Value
" Mothing
Stack depth 1
Timeout (msec.) 1000
+ Wodbus RTU Client Set Get

The device has one Modbus RTU client associated with the physical UART.
e "Stack depth" — The Modbus RTU client queue length (1-10). This parameter determines how many
packets can be processed at the same time.
e "Timeout (msec)" - The wait time for a response from the UART (in milliseconds, 1-30000).
e "Set" button - Writes the configuration to the device.
e "Get" button — Reads the configuration from the device.

6.1.3 Modbus RTU devices

The device is capable of reading any standard Modbus RTU slave device connected to the UART port.
Supported Modbus Functions:

e 1-ReadCoils

e 2-Read Discrete Inputs

e 3 -Read Multiple Holding Registers

e 4 -Read Input Registers

e 5-Write Single Coil

e 6-Write Single Holding Register

e 15— Write Multiple Coils

e 16 - Write Multiple Holding Registers
Supported Modbus device IDs range from 1 to 240.
The Modbus devices read module generates Modbus RTU requests and sends them to the appropriate Modbus
RTU client. The Modbus RTU client forwards these requests to the configured UART. For details on configuring
Modbus requests, refer to the "Modbus RTU Devices Configuration" section.

Modbus RTU B B B r Modbus RTU

Request/Answer Request/Answer
gt o
T N . — UART

Modbus devices read module - - - -

Madbus RTU client queue

Modbus RTU devices configuration
Modbus RTU devices configuration is done in the "Communication/Modbus Devices/Configuring Modbus
Devices/Modbus RTU Client" tab. Before configuring your Modbus RTU devices, first configure the Modbus RTU
clients, which will link the physical UART with the Modbus RTU devices module.
e "Enabled" checkbox - Enables/disables Modbus RTU devices.
e "Read period (sec)" — Specifies the read period time in seconds. The value can range from 2 to 3600
seconds.

e "Amount of requests" — The number of configured requests, with up to 50 requests allowed.
Modbus requests table:
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e "Address" - Modbus RTU device ID.

e "Function" - Modbus function for the current request (see the list of supported functions above).

o "Register/Coil" — Start register or coil address.

e "Amount of registers/Coils" - Indicates how many registers or coils to read starting from the specified
register/coil.

e "Regindex" - Indicates where to store the response data in internal registers. Registers from 52000 to
52999 are reserved for Modbus devices data. The "Reg index" indicates the data index in this area. For
example, "Regindex" =0 means data will be stored starting from register 52000. "Reg index"= 10 means
data will be stored starting from register 52010.

e "Priority" — Request send priority. A higher number indicates higher priority.

e "Error priority" — Always set this to 0.

e "Set" button - Writes the configuration to the device.

e "Get" button — Reads the configuration from the device.

R $PC-31 Configuration
| Communication Anakog ngnts | Aechives | Limis veriticaton | Message settng: | Tivn posaermters | Stan |
o st e e I
| Cartﬁgu.fnng Modbus devices = Current values J
Modbus RTU Chent
Value
Enabled | 4
Read penod (min.) | &0
Amount of requests 2
Acdress Funcion Registeds Amoumt MPCreg  Prionty Error
Coil of Index priority
registers/
Codts
1 1 3 10 10 0 ) )
2 2 3 20 20 10 0 0
3 34 - 30 30 30 0 0
r
i
116
Set Get
Example

We have 3 Modbus RTU devices connected to one UART, and we need to read some data from them. Let's look
at the configuration:

Request 1: Read from Modbus RTU device with ID=1, function = 3 (Read Multiple Holding Registers),
startregister = 10, and number of registers to read = 10. Device values will be stored in internal registers
52000...520009.
Request 2: Read from Modbus RTU device with ID=2, function = 3 (Read Multiple Holding Registers),
start register = 20, and number of registers to read = 20. Device values will be stored in internal registers
52010...52029.
Request 3: Read from Modbus RTU device with ID=3, function = 4 (Read Input Registers), start register
= 30, and number of registers to read = 30. Device values will be stored in internal registers
52030...52059.
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Modbus RTU
packet wﬁ M odbus O"‘
D=1 Oy &

-

W odbus RTU device ID=1

M odbus RTU Modbus RTU Modbus RTU Modbus RTU
Request/Answer Reguest/Answer Reguestidnswer packet with M odbus

UART

Modbus devices read module

Modbus RTU client gqueue
Modbus RTU
packet with M odbus L J

You can check the current values in the "Communication/Modbus Devices/Current Values" tab. Each request's
data is shown in a separate line, and values are displayed in HEX format.

Configuring Modbus devices || Current values

Value

00010002 0003 0004 0005 DOOG 0007 0003 0009 000A
4131 C28F 4151 FTCF 4165 3333 447AOF0A 42FG EGG6 4641 10EC 43E2 0000 4548 8000 4640 E400 4695 2400
BDD0 77E7 700D 3371 0000 5D17 4E48 0262 6778 03F9 4C29 0A1D 0000 0000 0000 0000 0000 3A54 0000 0000 0000 0000 0000 0000

6.2 Sensorinputs

The device has two I12C, voltage, or current analog inputs. Each input can be used as:
e  Current 0/4..20mA analog input

Voltage 0..+5V analog input

Voltage 0..+10V analog input

12C digital input

The purpose of the input is specified when ordering the device.

A The purpose of the input is selected when you order the device, and different types of sources
cannot be connected to the same input.
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6.2.1 Analog sensors

Wiring diagram

SPC-31
0/4-20mA

12V

DATA
GND

HOON -

Configuration

To configure the analog inputs, go to “Analog Inputs > Configuration”:
e Type and Range: Select the sensor's output range.
e Min. value / Max. value: Define the physical measurement range corresponding to the selected
electricalinput range. The device performs a linear scaling between the selected input range (e.g., 4-20
mA) and the configured Min/Max values.

e Current value: Displays the current sensor reading, adjusted based on the configured operational
range.

e Measurement period: Configurable from 1 min to 44,640 min

e Measurement delay: 10-1000 ms delay before starting measurement (allows sensor warm-up; check
your sensor’s response time)

e Measurement time: Configurable from 100 to 10,000 ms (only valid when powered via USB)

1% SPC-31 Configuration

Commurication || Analog inputs Pressuresensol| Archives| Timne parameters| Start ‘

Configuration | Calibration
Analog inputs Measurement control
Aln Enabled Type Range Filter Min_value | Max value Current Parameter Value
averaging value )
duration Measurement period, min. 15;
1 [v © Current 420 ma& 1 4.000 20.000 -10000.00 Measurement delay, msec. 100
~ Vaoltage
Measurement time, msec. 1000
2 v © Current 420 mA 1 4.000 20.000 -10000.00
~ Voltage

Example - Pressure Sensor (4-20 mA)
Sensor specifications:

e  Qutput: 4-20 mA

e 4mA=0bar

e 20mA=10bar
Configuration:

e Type and Range: 4-20 mA

e Min.value: 0

e Max. value: 10
Result:

e 4mA->0bar

e 12mA->5bar

e 20mA->10bar
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Analog inputs registers can be read using Modbus read file function 3.

Start End Register name Description Format Type
register | register
16262 16263 Analog Input 1 Value Current or voltage depending on | Float (32-bit) | Read-only
the configured input type.
16264 16265 Analog Input 2 Value Current or voltage depending on | Float (32-bit) | Read-only
the configured input type.
16266 16267 Analog Input 1 Scaled or calibrated value Float (32-bit) | Read-only
Converted Value derived from the raw input.
16268 16269 Analog Input 2 Scaled or calibrated value Float (32-bit) | Read-only
Converted Value derived from the raw input.

These registers must be mapped under the user-defined archive parameters to enable transmission to external
FTP or MQTT servers.

6.2.2 12C Pressure Sensors

The device supports 12C pressure sensors with different supply voltages (specify voltage when placing the
order).

Wiring diagram

12C sensor
3.3V 1 I
scL| 2 ( @
Data| 3 | @
GMD| 4

Configuration
To configure the I12C inputs, go to “Pressure Sensors”:

e "Enabled" checkbox - Enables or disables the 12C ports.
e Count of sensors - Amount of sensors to be read from the device
e Read mode: Reading time can be of two types:
o Periodic: from 1 minute to 43,200 minutes
o Insettime (Scheduled): by selecting the exact hour and minute for the sensor to be read

ih SPC-31 Cenfiguration IL SPC-31 Cenfiguration

Commurication | Analog inputs || Pressure sensor Archivas| Timepalam81815| Start | Communication | Analog nputs || Presswe sensor - Archives | Time parameters | Start

Readtimes

Parameter Veliue | Parameter Valug | Pos No | Hour | Minute
= =

Enabled Enabled | v 1 1 5

Count of sensors E ; Count of sensors 2
Read mode * Periodically | Periodically Z 2 1
© In settime K & In settime 3 0 0
Read period, min. 14000 " 0 0
5 0 0
3 56

6

o Type of sensor: Select the sensor type from the list.
e Interval between readings: Time interval between the first and second sensor reading in milliseconds.
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Address: |2C address of the sensor.

{8 sPC-31 Configuration
Communication | Analog inputs || Pressure sensor | Archives | Time parameters | Start
Parameter Valug
Enabled ¥
Count of sensors 2
Read mode # Periodically
© In settime
Read period, min. 600
Parameter 1 2
Type of sensor MPM258 i MPM258
Interval between readings, msec. | 100 100
Address 1 2

6.3 Pulse inputs

Pulse inputs configuration is done in the "Impulse counter” tab. This screen allows you to configure the
parameters for two pulse counter channels (Channel 1 and Channel 2), as well as general pulse timing

parameters
1l sPC-31 Configuration - O x

Commurication ||[Impuise counter | Archives || Limits veification | Message setiings | Time parsmeters | Stant |

Channel 1 Channel 2 Common parameters
Parameter Value
Pulse period, ms 10
Pulse width, mks 200
Pulse reading period, min B0
Pulse save period, min 10
Parameter Value ‘ Parameter Value |
Enabled r Enabled r
Impulse multiplier 1.0000 Impulse multiplier 1.0000
Current of measuring, mA # 015 Current of measuring, mA * 0,15
06 0,6
©as 38
Set Get Set Cet Set Get
Initial value Initial value

feq 222

Set

Answr 214 TOut:0 Except: B

Channel “X” configuration section

"Enabled" checkbox — Enables or disables the selected channel. Check this box to activate the
channel.
"Impulse multiplier" - The impulse counter multiplier for the appropriate discrete input.

o Example: If 1 pulse =1 litre, setto 1.0000. If 1 pulse = 0.1 litre, set to 0.1000.
Current of Measuring: Selects the input current for measurement. Choose depending on your sensor’s
output signal.

o 0.15mA: For low-current sensors

o 0.6 mA: For medium-current sensors

o 3.8 mA: For high-current sensors
Initial Value: Defines the initial counter value when the system starts or resets. Enter a value (e.g., 0)
before clicking Set.
"Set" button — Writes the configuration to the device.
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e "Get" button — Reads the configuration from the device.

Common Parameters section:

Pulse period (ms): Minimum time interval between pulses (in milliseconds). Default: 10 ms

Pulse width (ps): Duration of each pulse signal (in microseconds). Default: 200 ps

Pulse reading period (min): How often the system reads and updates the pulse count (in minutes).
Default: 60 min

Pulse save period (min): How often the system saves pulse data to memory (in minutes).

"Set" button — Writes the configuration to the device.

"Get" button — Reads the configuration from the device.

Pulse inputs registers can be read using Modbus read file function 3.

Start End Register name Format Type
register | register

0 3 Number of pulses counted in channel 1 Uint64 Read-only
4 7 Number of pulses counted in channel 2 Uint64 Read-only
16 19 Value in double formatin channel 1 Double Read-only
20 23 Value in double formatin channel 2 Double Read-only
32 33 Value in float formatin channel 1 Float Read-only
34 35 Value in float format in channel 2 Float Read-only

These registers must be mapped under the user-defined archive parameters to enable transmission to external
FTP or MQTT servers.
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7. Manufacturer’s warranty

ADVANTICSYS guarantees that allits products are free from defects in materials and workmanship under normal
use and service for a period of two years from the date of shipment. This warranty excludes any damage resulting
from accidents, misuse, or unauthorized modifications to the product.

This warranty supersedes all other warranties, whether expressed or implied, including implied warranties of
merchantability or fitness for a particular purpose, whether arising by law, custom, or conduct. The remedies
provided under this warranty are exclusive and replace any other rights or remedies. ADVANTIC SISTEMAS Y
SERVICIOS S.L. shall not, under any circumstances, be held liable for any consequential or incidental damages.
If you believe your product is defective and still under warranty, please contact ADVANTICSYS at
info@advanticsys.com or by phone at +34 914221023. After confirmation from our support team that the
product is defective, we will issue a Return Merchandise Authorization (RMA) humber and arrange for the
replacement of your product.

This warranty covers the cost of repair, including labor and materials, for any manufacturing defect thatimpedes
the proper operation of the product. Replacement of any component or equipment does not extend the original
warranty period. If, upon inspection by ADVANTICSYS, the product is found to be defective, we will cover the
shipping costs to return the product to the customer, as well as all costs associated with the inspection. If the
product is found not to be defective, the customer will be responsible for the return shipping costs.

Advantic Sistemas y Servicios S.L
C/ Ponzano, 80, Bajo 2
28003 (Madrid) - Spain
www.advanticsys.com
info@advanticsys.com
+34 914221023

1SO 9001

BUREAU VERITAS
Certification
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