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This manual is developed for electronic water meters SHVE, SGVE (hereafter — meter, device) and
contains a description about specification, functionality, interfaces, configurator application and
communication protocol and some other data which is necessary to meters exploitation.

This manual is targeted at specialists familiar with installation work fundamentals of electronic and
electrical equipment.

The meter shall be installed and adjusted by qualified specialists to ensure proper
operation of the device
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1.1 PURPOSE

SHVE, SGVE meters (fig. 1) are designed to measurement of drinking flowing through the pipeline
water volume according to CanllnH 2.1.4.1074-2001 with the temperature from 5 to 40 °C for cold water
meters (SHVE) and from 5 to 90 °C for hot water meters (SGVE with a pressure of water in pipeline no
more than 1.0 MPa (10kg/sm) and further collection and transmitting of this data to LoRaWAN® network
via radio frequency band 860-1000 MHz.

SGVE meters are multipurpose and may be used as for measurement of cold as hot water volume,
but SHVE meters are only for cold water.

Figure 1 — Appearance of meter

1.2 OPERATION PRINCIPLE

The principle of operation of the meter is based on measuring the number of revolutions of the
impeller located in the flowing part of the meter and rotating under the influence of the water flow. The
number of revolutions of the impeller is proportional to the volume of water flowing. A two-pole magnet
is pressed into the impeller. The removal of information about the number of revolutions of the impeller
from the magnet is carried out using a Hall counter sensor.

The meter is constantly on, but most of the time it works in low power mode.
1.3 FUNCTIONS

Meters support the next functions:

= displaying the counted water consumption in cubic meters via the LED indicator;
= fixation of external magnetic field influence (electronic magnetic seal);
= control of internal battery charge;
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control of temperature inside device case (reference Information);

registration of random reverse flow of water (displaying the counted water modulo consumption
in forward and the reverse direction via the LED indicator);

leak fixation (continuous consumption < 0.3 cubic meter per 30 minutes);

fixation of a breakthrough (continuous consumption > 0.3 cubic meter per 30 minutes);

binding an emergency situation to the date and time and its saving;

testing in the manufacture and changing the parameters of the meter during operation through
the optical port;

reading and changing the parameters of the meter during operation through a local wireless
connection via the FSK radio channel;

pre-configured schedule for transmitting the collected data in the LORaWAN® network via radio
communication (choice the communication period);

pre-configured schedule for the data collection and saving in the internal memory (choice the data
collection period);

emergency transmitting of the collected data (extraordinary session);

emergency transmitting of the alarm message in case of one of the next emergency situations:

o fixation of external magnetic field influence;

o low internal battery charge;

o leak fixation (continuous consumption < 0.3 cubic meter per hour);
o fixation of a breakthrough (continuous consumption > 0.3 cubic meter per hour).
= there are two operation modes (“Storage” and "Operation”);
= control of the battery passivation level and automatic depassivation when it is necessary.

1.4 SPECIFICATION

The main specification is shown in the table 1.

Table 1

PARAMETER

Meter type
Nominal diameter, mm
Metrological class
Water consumption, m*/h
Minimal, qmin
Nominal, gn
Maximal, Qmax
Operating water pressure range, MPa
Water operating temperature range, °C
cold, SHVE
hot, SGVE

Ambient temperature, °C

VALUE

BASIC

SHVE-15, SGVE-15 SHVE-20, SGVE-20
15 20
ClassA ClassB ClassC ClassA ClassB Class C

0,06 0,03 0,015 0.1 0,05 0,025

15 2,5
3,0 5,0
Uptol
+5..+40
+5..490
+5..450
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PARAMETER VALUE
Capacity of indicator, m? 99999,9999
Built-in temperature sensor Yes
Interface Optical port, FSK radio channel, LoRaWAN® radio

channel
RADIO CHANNEL

Protocol LoRaWAN®
Specification 1.0.3
Nominal transmitter power, mW 25 (configurable)
LoRaWAN device class A
Number of LoRa channels 16

RU868, EU868, IN865, AS923, AU915, KR920, US915,

Frequency plan KZ865, custom (EUS68 based)

Activation type ABP and OTAA (configurable)
Configurable, h 1,6,12, 24
Communication Service By the event.
period, h (Hall sensor closing)
Recommended, h 12
Data collection period, h 1,6,12, 24
Black box, messages 200
LoRa antenna type Internal
Sensitivity, dBm -138
Egﬁgtic;:/se’rsr%e in restrained urban Upto5
Radio coverage within line of sight, km Up to 15
POWER
Power source Internal, Lithium Battery 3.6 V
Battery size A (ER17505 or LS17500)
Upto 6

Operating time from the battery power, years (with recommendation settings, see 3.7 part)
The factory-installed battery must be replaced after an

Replacement period initial calibration interval of 6 years

CASE
Length, mm 110 130
Height, mm 70 75
Connecting dimensions, inch G3/4-A G1-A
Ingress protection rating IP54 (TOCT 14254-2015)



SHVE, SGVE LPWAN 868 VEGA / User Manual

2.1 READINGS DISPLAYING

The device has LED indicator on a faceplate for visual displaying of the readings (fig. 2). Readings
are displayed in cubic meters up to the fourth decimal point on a cumulative total.

During the operation of the meter, the number of packets sent over the radio channel is displayed
on the LED indicator every 2 minutes, while the “SP” symbol is displayed in the most significant bit (on the
far left).

Optical port External magnetic field

reception area
LED indicator

| EZE D=
\ 0,0001 mzri-np ,!”mﬂfﬂ@lﬂﬂ :;;'sm

\ Hc;vs 298

Figure 2 — Device basic elements

When the meter is turned on for the first time, the following parameters are displayed one by one
on the LED indicator (each one for the 5 seconds):

=  name of the built-in software of the meter;

= software version number;

= software ID (check sum);

=  method of check sum calculation;

= serial number of the meter in the “SXXXXXXXX" format (for example, “S40488568");

= date of the meter verification in the “Id dd.mm.yy” format (for example, “Id 01.01.20").

2.2 OPTICAL PORT

There is an optical port (fig. 2) for connection to computer, which also used for testing. The adapter
“Opticalport-USB" connected to the USB-port of computer carries out connection between the optical
port and computer. See detailed description of operation with adapter in a part 3.3.2.
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“Vega LoRaWAN Configurator” application allows reading and changing the meters parameters.
See detailed application description in a part 3.

The opto-emitter of the optical port is used as a technological optical pulse output for checking
the meter during production. During operation, the meter is verified by the comparison method.

2.3 FSK RADIO CHANNEL

For a local wireless connection to a personal computer, the meter implements switching between
LoRa and FSK modulation modes, that is, an FSK radio channel is implemented.

To organize such a connection, an additional device "Vega FSK Dongle" is used, which is connected
to the USB port of the computer. For a detailed description of how to work with this device, see part 3.3.3.

To read and change the meter parameters, the Vega LoORaWAN Configurator program is used. See
detailed application description in a part 3.

2.4 METER'S OPERATION MODES

To optimize energy consumption, the meter has two operation modes:

= "Storage” - the metrological part works (the meter measures the volume and displays the
accumulated water consumption in cubic meters), the communication part does not work (the
meter does not transmit data via the radio channel). In the "Storage” mode, the LED indicator
displays readings in the "CXXXX.XXXX" format (for example, "C0008.7802");

= "Operation” - the metrological and communication parts work.

The meter is supplied by default in the "Storage” mode, to remove from which it is necessary to
bring the external magnet for 15-20 seconds to the area of reception of the external magnetic field, see
p.2.6.

2.5 INTERNAL CLOCK

Time on internal clock may set automatically when the device connects to the "Vega LoRaWAN
Configurator” application and may corrected via LoORaWAN® network.

“loT Vega TimeCorrector” application carries out an autocorrecting procedure via LoRaWAN®
network. The device sends time correction request once a week.

2.6 ELECTRONIC MAGNETIC SEAL

The meter has a Hall sensor for fixing of the external magnetic field and itis located under faceplate
of the device (fig.2). That function named as an electronic magnetic seal.

From the 1st second of external magnetic field influence, which strong enough, the meter LED
indicator displays warning symbol “b” at the high order digit place (first index) but readings still displaying.

If the external magnetic field influence continues more than 5 minutes, then device actions are
depending on settings (see part 3.6.2):



SHVE, SGVE LPWAN 868 VEGA / User Manual

* Function “Lock the display in case of detection an external magnetic field” is inactive (by default) —
meter sends emergency message;

= Function “Lock the display in case of detection an external magnetic field” is active — device locks
LED indicator and send emergency message with lock flag. Herewith, the LED indicator displays
warning symbol “b" but readings not displaying. Only the dispatcher via the LoORaWAN® network
can unblock a LED indicator using a special command.

Block the display when an external magnetic field is detected

There are device controlling functions, which activated by a magnet getting on external magnetic
field reception area in table 2.

Table 2

TIME OF EXTERNAL
MAGNETIC FIELD EVENT COMMENT
INFLUENCE

Optical port activation for 20  After 20 seconds, the optical port is

Less than 2 seconds seconds deactivated if it is not in use

Emergency activation of FSK  FSK channel becomes active every 2

From 3 to 5 seconds radio channel minutes by default

While communication session the
LED indicator displays warning
symbol “p” at the high order digit
place but readings still displaying

Emergency communication
From 15 to 20 seconds session, switching from
“Storage” mode

The LED indicator displays warning
5 minutes and more Lock of the LED indicator symbol “b" but readings not
displaying

2.7 CONTROL OF THE PASSIVATION LEVEL OF THE BUILT-IN BATTERY

When the meter is first turned on, the built-in battery is tested to determine the level of passivation.
During testing, the digital indicator displays the inscription "BAT INIT".

Based on the test results, if necessary, the depassivation process is started, in which the digital
indicator displays the inscriptions "BATD xxxx" (at the first stage of the depassivation process) or "BATI xxxx"
(at the second stage), where xxxx is a timer in seconds until the operation is completed.

At the end of the depassivation process, one of the inscriptions will be displayed on the digital
indicator:

= "DONE" - in case of successful completion of the depassivation process, after which the meter is
completely ready for operation;

= "ERROR" - in case of failure of the depassivation process, after which it is necessary to replace the
built-in battery.

10
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During the operation of the meter, the built-in battery is periodically tested to determine the level
of passivation.

2.8 LORAWAN® RADIO CHANNEL

2.8.1 CONNECTION TO THE NETWORK

Meter supports two activation methods in the LoRaWAN® network:

» ABP (Activation By Personalization) — meter sends data to the LoORaWAN® network according to
pre-configured schedule (every 12 hours by default).

= OTAA (Over The Air Activation) — meter makes three trying to connect the network with
configured frequency plan (RU868 by default). The meter will begin to send data when it receives
the LoRaWAN® activation confirmation. If all attempts fail, the meter will continue to accumulate
data and will attempt to connect to the network every six hours.

By default, meter makes attempts to connect to the network with OTAA method once a day until
it connected to the server. You can change default settings via "Vega LoORaWAN Configurator” application
(see part 3.5).

You can initiate emergency communication session including activation by a magnet getting on
external magnetic field reception area for 15-20 seconds (fig.2).

2.8.2 CLASS A DEVICE

Meter is class A device (by LoRaWAN classification) and has the following features:

= ADR («Adaptive Data Rate»);

= sending of confirmed messages (configurable);

= storing undelivered messages in device memory while sending messages with confirmation;
= adjustable data collection and transmission periods;

= temperature measurement;

= charge measuring of the built-in battery in %.

2.8.3 COMMUNICATION AND COLLECTION PERIODS

2.8.3.1 Communication period

Communication period may be equal to 1, 6, 12 and 24 hours. Device sends data in random point
in time during set period:

= |f communication period equal to 1 hour, then during the next hour;

= |f communication period equal to 6 hours, then during the next 6 hours;

= |[f communication period equal to 12 hours, then during the next 12 hours;
= |[f communication period equal to 24 hours, then during the next 24 hours.

2.8.3.2 Data collection period

11
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Data collection period may be equal to 1, 6, 12 and 24 hours. Meter saves data in the internal
memory with time by the internal clock:

= 3t 00.00 when the period is equal to 24 hours;

= 3t 00.00 and at 12.00 when the period is equal to 12 hours;

= 3t 00.00, 6.00, 12.00 and 18.00 when the period is equal to 6 hours;
= atthe beginning of current hour when the period is equal to 1 hour.

The readings are stored in the meter memory until the next communication session; maximum
number of saved messages is 200. At the next communication session, the device starts sending
accumulated messages, from the earliest to the latest.

With the "Confirmed uplinks” option turned off, the device just sends all accumulated messages to
the network in order from the earliest to the latest. There is no check of package delivery in this mode.
Non-transmitted messages do not save in the device memory.

With the "Confirmed uplinks” option turned on, the device will send the next message only after
receiving a confirmation of the delivery of the previous one. If such confirmation has not received after
the fulfilled in the settings uplink number of transmissions, the meter completes the communication
session until the next one according to the schedule. In this case, the device continues to collect data
according to the data collection period and store it in memory. Non-transmitted messages remain in the
device memory until the next communication session.

12
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3.1 OPERATING MODES

The "Vega LoRaWAN Configurator” application (hereinafter — application, configurator) is intended
for setting up the device via USB.

The configurator has two modes of operation - "Simple” and "Expert”. In the "Simple" mode, only
basic settings are available. In the "Expert” mode, the basic settings, advanced settings, and the ability to
check the coverage area of the signal from the gateways are available. Next, the work of the application is
considered in the "Expert” mode.

Full functionality becomes available after password entering. You can see only
DevEUI and no available any settings or other information without the password.
The “Send Password” command is placed in the “Commands” field in the “Vega
SHVE/SGVE v.2” tab. A password is provided upon request. Instructions for
providing LoORaWAN® keys and passwords for metering devices manufactured by
OOO PKF "BETAR" can be downloaded on the websites iotvega.com and betar.ru in
the relevant sections

3.2 APPLICATION INTERFACE

The "Vega LoRaWAN Configurator” application does not require the special installation. When the
executable file is launched, the window for working with the application appears (fig. 3).

V E G a I|I. Device info | LORA LoRaWAN settings 1“’ Betar Vega SVE Language: |English

ABS O L UTE ABP info OTAA info Key management
Mode:

Expert = Device address: Device EUL: Edit device keys
Device model Application session key: Application EUL: Reset keys to default

Vega SHVE/SGVE v.2 - Metwork session key: Application key:

com1 - > Devicel info MNetwork info Link checdk

& Connect Dev?ce n.mdel: Join.stab;llz: Quality: Illll
T— Device time (UTC): Device address: Gateways count:
I Firmware version: Warranty packet counter:

Protocol version:
Serial number:

Inspection date:
Production date:

FsK key: () Join network () Link chedc

Device output

HExport settings

HyImport settings

¥ Get settings
" Apply settings

Figure 3 — Application workplace

13
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The menu on the left allows you to switch between the “Simple” and “Expert” modes, select the
device model, connect to the device, or disconnect from it, get, and apply settings.

The application window contains three tabs — Device info, LORaWAN settings and device settings.

The language selection menu is in the upper right corner.

3.3 CONNECTION OF METER TO COMPUTER

3.3.1 ADAPTER CONNECTION, DRIVER INSTALLING

Meter has the optical port for connection to computer, which also used for testing. The adapter
"Optical port-USB" connected to the USB-port of computer carries out connection between the optical
port and computer.

Before connecting the device to the computer for the first time, you must install the driver for the
adapter «MCP2200 Windows Driver», which can be downloaded from iotvega.com. After running the
executable file McphCdcDriverlnstallationTool.exe, the installer window will appear (fig. 4).

© Ny
Macrep ycraHoekn gpafisepos yoTpolcTs

Macrep yCcTaHOBKHM [1paiiBepoB
YCTPOHCTB

3T0T MECTED NOMOKET YCTEHOBWTE APEAEEDhI,
HeofxooMMEle ANA paBoTel HEKOTOPEE YCTROACTE.

[na npogomkeHnA HaokmuTe kKHonky " Oanee”.

< Ha=an [ Hanee = ]| Dmmena

Figure 4 — Window «MacTep yCTaHOBKM/ APanBepOB YyCTPOWCTBY

In this window, you need to click «[Janee». In the window that appears, agree to the terms of the
license agreement, then «l accept» and «[lanee» (fig. 5). The installation will begin after that.

14
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-

Macrep ycTaHoEKW ApafiBepos YCTPOWCTE

End User License Agreement

\ Ilna npogonxeHnA HeoBX0 MMMO NPUHATE NMUEH3ZMOHHOS COMNELUEHWE .
Yrofisl ApoYMTaTh NMUEHSMOHHOE COrMAWEHWE, MCNONbSYATE NONOCY
npokpy Tk v Knaswwy "Page Down".

If Licensee has any guestions about this Agreement, please write to -
Microchip Technology Inc., 2355 W. Chandler Blvd., Chandler, AF BhZ224-
61599 USA. ATTN: Marketing.

Copyright (c) 2012-2014 Microchip Technology Inc. Al rights reserved.

License Rev. Mo. 01081312

CoxpaHnTe Ear:| [ Meyams

' | do not accept

l < Hazan |[ Hanee > ] l CmveHa

Figure 5 — Driver installing

After finish of install process the window will appears (fig. 6). After pressing «foToBo» adapter
"Opticalport-USB" is ready for operation.

”
MacTep ycTaHoEKM ApafBEpOE YCTPOWCTE

JaBeplieHHe MacTepa YCTaHOBKH
NpaWBepoB YCTPOHCTE

[palieepel yCNEWHo YCTEHOENEHE! HE 3TOT KOMMEHTED.

Teneps MoXHD NOQKMOYATE BALE YCTPOACTED K STOMY
KoMnelTeRyY. Ecnu K ycTpocTEY NpUNarasTch ODKYMEHTELAA,
MPEAESPMTENEHD OZHEKOMETECE C HEf.

Wran ppaifeepa CocTosHwe
»" Microchip Technology, |...  ToToe k skcnnyaTawm
Hazan [ [oToBO l [ CmaeHa

Figure 6 — Driver installing successfully

15
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3.3.2 OPTICAL PORT ACTIVATION

Launch the program and activate optical port.

For optical port activation the magnet getting on external magnetic field reception area during
short time (less than 2 seconds). Whereupon the optical port activates for the 20 seconds. “Optical port-
USB" adapter must be located and fixed for an operation time as it shown on figures 7,8.

Figure 7 — "Optical port-USB" adapter location in relation to meter_ General view

Figure 8 — "Optical port-USB" adapter location in relation to meter_ Close-up

At the main window of the application, you need to choose the device model ("Vega SHVE/SGVE
v.2"), COM-port number and press “Connect” button (fig. 9) while optical port is active.

Mode:
Simple -
Device model

Vega SHYE/SGVE v.2 -
COoM3 |
J Connect

X Disconnect

Figure 9 — The main settings view for connection the device

Application connects to the device and device selection menu becomes inactive.

16
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To read the settings from the device, you need to click the "Get settings” button (fig. 10), until this
point the application will display the default settings or from the last connected device.

U E G a lilaDeviceinfo | LoRa Lorawan settings | $4Yvega sHvE/SGVE v.2

A B S OLUTE

Language: English ~

ABP info OTAA info Key management
Mode:
Expert - Device address: 00000000 Device EUL: 3438383652396518 Edit device keys
Device model Application session key: 00000000000000000000000000000000  Application EUIL: 0000000000000000
Network session key: 00000000000000000000000000000000 Application key: 00000000000000000000000000000000 Resctiesiadeal
(&3 Devicel info Metwork info Link check
F connect ek d Vega SHVE/SGVE V.2 3gin status: Joined  Quality: oonlll
Device time {UTC): 08.02.2021 13:21:03
X Disconnect ey SyESIis p.qgy  Device address: 00000000
i Gateways count: 0
Protocol version: UknoWn  Warranty packet counter: 522
Serial number: 23223544
Inspection date: 01.01.2020 () Join network () Link check

Device output

VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T -
VeqsSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
VeqaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
Ven=SiP: wronn narzm id (1105) in GFT PARAM ST MFSS T

Figure 10 — "Device info" tab

After making the necessary changes to the settings, you should click the "Apply settings” button
and only then disconnect from the device with the "Disconnect” button.

3.3.3 FSK RADIO CHANNEL CONNECTION

The FSK radio channel allows you to organize a local wireless (up to several tens of meters)
connection to the meter for reading and changing its parameters.

To connect via FSK you will need:

= Vega FSK Dongle, which is connected to the USB port of a personal computer;
= FSKkey, which is individual for each meter and is provided upon request, along with identification
numbers and keys of the LoORaWAN® network.

The connection procedure is as follows:

1. To connect FSK dongle to PC via USB
2. Run «Vega LoRaWAN Configurator» application
3. Click «Connect» bottom in left menu

Application will automatically recognize device type and device model menu will be inactive.

£ Vega LoRaWAN configurator 1.0.58 — O ®

U E G a $1Fsk dongle

A B 5 O L VU

Language: English ~

Devicel info Settings
Mode:
- Device model: Vega FSK dongle
Expert i} ) Region: RUSES -
N Firmware version: FSK dongle 0.1
Device model -
e T |!| Update firmware TX power: 14 dBm -

G Connection

JConnect to device via FSK

X Disconnect

Figure 11 — FSK connection window
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4. Click «Get settings» bottom and make sure frequency plan matches to frequency plan of
LoRaWAN device you plan connect to via FSK.

5. Click «Connect to device via FSK».

6. Insert FSK key of the device in appears window and click «OK».

] Connect to device via FSK ot

Please enter key to connect: |00-00-00-00-00-00-00-00] |

| oK

| Cancel

Figure 12 — Window for entering FSK key

The connection to the device will occur as if it were connected via USB, but a window with FSK
communication parameters will appear in the menu on the left. All settings are performed as with USB
connection, using the buttons «Get settings» n «Save settings».

V E G a lil.Deviceinfo | LoRa Loravsan settings | 14$Rm saM Betar

A B 5 O L U T E

ABP info
Mode:
Expert - Device address: E9ATTCB2
Device model Application session key: A3DE3576CDFESCSF40FAS3AB4CE40473

AM SGEM Betar Metwork session key:  71308C7520452E410EFDBOEDFAACS527

COMS (¢} Devicel info
¥ connect Device model: RM SGEM Betar
Device time (UTC): 30.08.202102:47:45
X Disconnect Firmware version: RM SGEBEM 0.3EU
FsK Protocol version: 1.0
Production date: 21.07.2021 05:47:59
RSS: -30  dBm re :Ec on oa

n 533 bfe FSK key: 65FAB4ADSADCS7CE

Qut: &76 bj=s d. Update firmware

Device output

[DPS] MCIH: 0.0259

[C] Generate current data packet with time: 30.8.21 2:0:0
[HW] Battery voltage: 3648 mv

[€] Pulse inputs counters saved

Language: English

COTAA info Key management
Device EUL: 70B3D50AD0000014 Edit device keys
Application ELUI: 76656761474D2D31 Reset keys to default
Application key: 0D&897C6357CC67166FEAGSE530DES356
Netwark info Link check
o e ol
evice address: Gateways count: 0
Warranty packet counter; 164
{t4) Join network () Link check

Figure 13 — "Device info” tab

3.4 “DEVICE INFO" TAB

3.4.1 BASIC DESCRIPTION

The "Device info" tab displays network information about the device, - there are basic information
(Device info field), current state (Network info, Link check), keys for device activation in LoRaWAN network
(ABP info, OTAA info, Key management), log (Device output).
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UEGa [ila Device info | LoRa LoRawiaN settings | 1} vega SHVE/SGVE v.2 Language: Engish

AB S O LUTE

ABP info OTAA info Key management
Mode:
Expert - Device address: 00000000  Device EUT: 3438383652396918 Edit device keys
Device model Application session key: 00000000000000000000000000000000 Application EUL: 0000000000000000 = et
Vega SHVE/SGVE v.2 Network session key: 00000000000000000000000000000000  Application key: 00000000000000000000000000000000 Resctheyp tn detoult
CoM3 (g} Devicel info Network info Link check
¥ Connect Devce madel: Vega SHVE/SGVE V.2 ygin statys: Joined  Quality: uDDDI]
Device time (UTC): 08.02.2021 13:21:03
X Digconnect e v ans SVE-SIi5 .4y Deviee address: 00000000
Gateways count: ]
Protocol version: unknown  yarranty packet counter: 522
Serial number: 23223544
Inspection date: 01.01.2020 () Join network ) Link check.

Device output

VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS T a
VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T

Figure 14 — "Device info" tab

3.4.2 FIELDS DESCRIPTION

3.4.2.1 «<ABP info» — displays the data necessary to register the device in the LoORaWAN® network
with ABP method (Activation By Personalization).

3.4.2.2 «<OTAA info» — displays the data necessary to register the device in the LoRaWAN® network
with OTAA method (Over The Air Activation).

3.4.2.3 «KKey management» (not displayed in the "Simple” mode) — allows you to change the factory
device activation keys or reset the keys back to the factory settings (fig. 15).

LoRaWAMN keys settings

OTAA

AppEUT |0000000000000000|

Appkey 00000000000000000000000000000000

ABP

App5SKey |00000000000000000000000000000000
MwkSKey | 00000000000000000000000000000000

DevAddr |00000000

| Apply | Cancel

Figure 15 — "Edit device keys” window at "Key management” field

3.4.2.4 «Device info» — displays information about the device model, its firmware version and time
in UTC (+0.00), factory number and meter verification date.

19



SHVE, SGVE LPWAN 868 VEGA / User Manual

The date of the meter verification does not correspond to the current

3.4.2.5 «Network info» — shows whether the device connecting to the LoRaWAN network and its
network address.

3.4.2.6 «Join network» button — launch the LoRaWAN network connection procedure with the
previously selected ABP or OTAA method. If the device is already connecting to the network, reconnection
procedure will occur.

3.4.2.7 «Link check» button (not displayed in the "Simple” mode) — when pressed, the device sends
a special signal to the LoRaWAN network, in response to which the network informs it about the number
of gateways that received this signal and the signal quality (fig. 16). This button only works while the device
is connecting to the network.

Link chedk
Qualty: il
Gateways count: 1

() Link chedk

Figure 16 — “Link check” field

3.4.2.8 «Device output» (not displayed in the "Simple" mode) — monitoring the device status,
displaying all events in real time.

3.5 "LORAWAN SETTINGS" TAB

3.5.1 BASIC DESCRIPTION

The "LoRaWAN Settings” tab allows you to configure various parameters of the LoRa network (fig.
17).

|||. Device info L.‘-?:Ra LoRaWAN settings Tn\n‘ega SHVE/SGVE v.2 Language: |English ~

Region: RU358 =

Activation type: OTAA d
Confirmed uplinks: Unconfirmed A
ADR: Enabled >
RX1 offset: 1second >
Join accept delay 1: 5 seconds o
Uplink number of transmission: 1 time A
TX power: 14 dBm o

TX datarate: DRO SF12BW125 >

Figure 17 — "LoRaWAN settings” tab
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3.5.2 FIELDS DESCRIPTION

3.5.2.1 «<Region»

“Region” allows you to select RU868, EU868, KZ865 or specify a custom frequency plan (fig. 18).

Region: RUBES Edit

i . =

KZ565

Confirmed uplinks: Custom

Figure 18 — Region choice

The meter supports the frequency plans specified in table 3.

Table 3
Frequency plan? Channel Frequency Modulation
1 868.1 MultiSF 125 kHz
868.3 MultiSF 125 kHz
EU868 ,
868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 868.9 MultiSF 125 kHz
RUB68 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
1 865.1 MultiSF 125 kHz
865.3 MultiSF 125 kHz
KZ865 ,
3 865.5 MultiSF 125 kHz
RX2 867.5 SF12 125 kHz
Custom Set with application

In the EU868, RUB68 and KZ865 frequency plans by default, only those channels are active on
which sending requests for connection to the network (join channels). The remaining channels that the
device should use can be transferring by the LoRaWAN network server during the device activation
procedure (only OTAA).

If you select "Custom” in the "Region” field, you must manually specify the frequencies that the
device will use. To do this, click the "Edit" button, the channel frequency editing window will appear (fig.
19).

2 By default, the device supports two frequency plans and the custom, but it is possible to order firmware for
other frequency plans: IN865, AS923, AU915, KR920, US915, KZ865
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Join frequency 1 (Hz)
Join frequency 2 (Hz)
Join frequency 3 (Hz)
Channel 4 frequency (Hz)
Chanrnel 5 frequency (Hz)
Channel & frequency (Hz)
Channel 7 frequency (Hz)

Channel 8 frequency (Hz)

Channel 9 frequency (Hz)

Channel 10 frequency (Hz)
Channel 11 frequency (Hz)
Channel 12 frequency (Hz)
Channel 13 frequency (Hz)
Channel 14 frequency (Hz)
Channel 15 frequency (Hz)

Channel 16 frequency (Hz)

R¥2 window frequency (Hz) |D| | R¥2 window datarate DRO b

Figure 19 — Custom frequency plan window

Custom frequency plan allows you to set up to 16 channels, as well as the frequency and speed of
the second receiving window.

The first three channels and the second receiving window parameters are
mandatory. Without these parameters, the custom frequency band will be
considered empty

3.5.2.2 «Activation type» - allows setting up ABP or OTAA device activation method.

3.5.2.3 «Confirmed uplinks» — when you choose "confirmed’, the device will retry sending the
packet until it receives the server confirmation, or until the "Uplink number of transmission” is over (see
below p. 4.5.2.7). If the confirmation does not receive, then meter saves all non-transmitted messages
until the next communication session.

If you choose to send a packet without confirmation, the modem will not know
whether the packet is delivered or not

3.5.2.4 «<ADR» — this option activates the Adaptive Data Rate algorithm for automatic control of the
data transfer rate from the LoRaWAN network side. The higher the quality of the signal received by the
network, the higher the speed will be installed on the device.

ADR.
Disabled

Figure 20 — "Adaptive Data Rate” function
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3.5.2.5 «RX1 offset» (not displayed in the "Simple” mode) — specifies the time between end of
packet transmission and first receiving window opening (fig. 21). The second receiving window always
opens after 1 second after the first.

1 zecond
2 seconds
3 seconds
4 geconds
5 seconds
S
7 seconds
8 seconds
9 seconds
10 seconds
11 seconds
12 seconds
13 seconds

14 seconds

15 seconds

Figure 21 — Choice of the time for opening the first receiving window

3.5.2.6 «Join accept delay 1» (not displayed in the "Simple” mode) — sets the time that the device
will open the first receiving window to receive confirmation for the join request from the LoRaWAN
network (fig. 22). The second window always opens after 1 second after the first.

1 zecond

2 seconds
3 seconds
4 geconds
5 seconds
& seconds
7 seconds
9 seconds

10 seconds
11 zeconds
12 seconds
13 seconds
14 zeconds

15 seconds

Figure 22 — Choice of the time for opening the first receiving window for join accept receiving

3.5.2.7 «Uplink number of transmission» (not displayed in the "Simple” mode) — sets the number of
uplink during the one communication session (fig. 23. if the "Confirmed uplinks” function is disabled, the
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device will simply send each packet as many times as specified in this option. If "Confirmed uplinks”
function is enabled, the device will send packets until it receives a confirmation or until it sends as many
packets as specified in this option.

1 time

2 times
3 times
4 times
5 times
& times
7 times
9 times

10 times
11 times
12 times
13 times
14 times
15 times

Figure 23 — Choice of the uplink number

3.5.2.8 «TX power» (not displayed in the "Simple” mode) — the device RF transmitter power has
adjusted to this value when sending packets to the LoRaWAN network (fig. 24). This option can be change
by the network server.

2dBm
5 dEm
& dBm
—
14 dBm
20 dBm

Figure 24 — Choice of the TX power

3.5.2.9 «TX datarate» (not displayed in the "Simple” mode) — the device transmission datarate at
which it will transfer packets to the LoRaWAN network (fig. 25). This speed can be changed by the network
server if the ADR algorithm has enabled.

DROSF12BW125
DR15F11BW125
DRZ SF10BW125
TX datarate: DR.3 5F3 BW125
DR4 5F8 BW125
DRS SF7 BW125

Figure 25 — Choice of the TX datarate
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3.6 "VEGA SHVE/SGVE V.2" TAB

3.6.1 BASIC DESCRIPTION

“Vega SHVE/SGVE v.2" tab contains the special settings and parameters of the connected device
(fig. 26).

|||. Device info | LORa LoRaWAN settings T*tﬁemr Veqga SVE Language: |English =

Current state

Temperature, C:
Battery level, %:
Meter diameter, mm:

Water count, cub. m:

Data transmission settings

Transmission period: 24 hours b
Collection period: 24 hours b
Time zone: UTC+00:00 =

v Send an alarm when leak and break is detected

Blodk the display when an external magnetic field is detected

Commands

Send password

Figure 26 — "Vega SHVE/SGVE v.2" tab

3.6.2 FIELDS DESCRIPTION

3.6.2.1 «Current state» — displays the current parameters of the device (temperature, battery
charge, meter diameter, current readings).

3.6.2.2 «Data transmission settings» — a group of parameters that allows you to configure the
collection and transmission periods, and the time zone for the internal clock of the modem will be set
which.

Transmission (communication) period may be equal to 1, 6, 12 and 24 hours.
Data collection period may be equalto 1, 6, 12 and 24 hours.

3.6.2.3 Enable/disable the "Send an alarm when a leak and a break is detected" function. The
feature is enabled by default.

3.6.2.4 Enable/disable the "Lock the display in case of detection an external magnetic field"
function. The feature is disabled by default.

3.6.2.5 «Commands» — displays the “Send Password” command.
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3.7 DEVICE SETTINGS BY DEFAULT

In the table 4 the device settings by default are shown.

Table 4

PARAMETER VALUE
Communication period 12 hours
Data collection period 12 hours
Time zone UTC +03:00
Frequency plan RUB68
Activation method OTAA
“Confirmed Uplinks” function OFF
Adaptive Data Rate (ADR) ON
Transmitter power 14 dBm
Uplink number 1

Operation mode Storage
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4.1 TRANSMITTING MESSAGES

This section describes the data exchange protocol between the SHVE/SHVE meter and the
LoRaWAN® network.

In fields consisting of several bytes, the little-endian byte order is used

4.1.1 MESSAGE WITH CURRENT READINGS

Message with current readings has generated with pre-specified collection period and transmits
on LoRaWAN?® port 2 in according with the schedule.

SIZE IN BYTES

1 byte
1 byte
1 byte

1 byte

1 byte
4 bytes

1 byte

1 byte

4 bytes

FIELD DESCRIPTION

Packet type, this packet ==1

Battery charge, %

Temperature, °C

External magnetic field

1 — fixed

0 — not fixed

LED indicator lock flag

1 - LED indicator locked

O — LED indicator unlocked

Time of the readings at that packet (unixtime UTC)

Leak flag (continuous consumption < 0.3 cubic meter per 30 minutes)
1 - leak

0 — normal

Breakthrough flag (continuous consumption > 0.3 cubic meter per 30
minutes)

1 — breakthrough

0 — normal

Current readings (in cubic meters multiplied by 10 000)

When taking readings, the time zone specified in the settings considered.

4.1.2 TIME CORRECTION REQUEST

Time correction request send once a day on LoRaWAN port 4.

SIZE IN BYTES

1 byte
4 bytes

FIELD DESCRIPTION
Packet type, this packet == 255

Time of the meter at a moment of the packet transmission (unixtime
uTC)

DATATYPE

uint8

uint8
int8

uint8

uint8

uint32
uint8

uint8

uint32

DATA TYPE
uint8
uint32

After receiving this type of package, the application can send to meter the packet with time

correction.
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4.1.3 PACKET WITH CURRENT SETTINGS

Transmits on LoRaWAN port 3.

SIZE IN BYTES
1 byte
2 bytes
1 byte
len byte
2 bytes
1 byte
len byte

2 bytes
1 byte
len byte

FIELD DESCRIPTION
Packet type, this packet==0
Parameter ID
Data length (len)
Parameter value
Parameter ID
Data length (len)

Parameter value

Parameter ID
Data length (len)

Parameter value

4.2 RECEIVING MESSAGES

4.2.1 PACKET WITH SETTINGS REQUEST

Received on LoRaWAN port 3.

SIZE IN BYTES
1 byte

FIELD DESCRIPTION
Packet type, this packet ==

4.2.2 PACKET WITH SETTINGS

DATATYPE
uint8
uintl6
uint8
uintl6
uint8

uintlé
uint8

DATA TYPE
uint8

Received on LoRaWAN port 3. The configuration package is completely identical to the package

from the device.

SIZE IN BYTES

1 byte

2 bytes

1 byte

len byte

2 bytes

1 byte

len bytes

2 bytes

FIELD DESCRIPTION
Packet type, this packet ==
Parameter ID
Data length (len)
Parameter value
Parameter ID
Data length (len)

Parameter value

Parameter ID

DATATYPE
uint8
uintl6
uint8

uintlé
uint8

uintlé
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1 byte Data length (len) uint8

len bytes Parametervalue — —ee-

The settings package sent to the device may not contain all the settings supported by the device,
but only the part of them that needs to be changed.

Setting IDs and their possible values are shown in the table below.

DATA

SETTING ID DESCRIPTION LENGTH POSSIBLE VALUES
_— 1-OTAA
3 Activation type 1 byte > _ ABP
. . 1 — confirmed

4 Confirmed uplinks 1 byte 5 _ unconfirmed

8 Uplinks number of transmissions 1 byte from1to 15
1-1hour

o . 2 — 6 hours

16 Communication period 1 byte 2 _ 12 hours
4 — 24 hours
1-1hour

. . 2 — 6 hours

49 Data collection period 1 byte 3 12 hours
4 — 24 hours

55 Timezone in minutes 2 bytes from -720 to 840

4.2.3 UNLOCK LED INDICATOR COMMAND

Sending on LoRaWAN port 2.
SIZE IN BYTES FIELD DESCRIPTION
1 byte Packet type, this packet ==
4.2.4. TIME CORRECTION
Sending on LoRaWAN port 4.
SIZE IN BYTES FIELD DESCRIPTION
1 byte Packet type, this packet == 255

The value in seconds for which you need to adjust the time.

8 bytes Can be positive or negative
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