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1. CONDITIONS OF USE

•   II1G Ex ia IIB T3 Ga 
•  II 3G Ex ic IIB T3 Gc

The product complies with the essential requirements of the following directives :

• ATEX (directive 2014/34/UE)
• RED (directive 2014/53/UE)
• EMC (directive 2014/30/UE
• UKSI 2016:1107 (as amended by UKSI 2019:696)

2. CERTIFICATIONS

3. GENERAL DESCRIPTION

• Operating temperature:  -40°C  to +55°C 

• IP 65

• Never rub the enclosure surface of APULSE X3x5 using a dry cloth because of the danger of electrostatic discharge

• Accessories – the mounting of the product should follow the manufacturer’s instructions and should use mounting accessory 
recommended by the manufacturer

• Warranty – failure to follow the instruction or any modifications/alternations in the operations described in this instruction may void the 
warranty

• Transport – every item removed from the multi-pack must be properly secured (e.g. with bubble wrap) for further transport.

APULSE X3x5 is a universal wireless data logger with built-in pulse detector that can be installed on new or existing diaphragm meters. 
The device registers consumption profile as well as magnet and tamper detection. Once per day APULSE X3x5 sends the data via Sigfox or 
Lora low power network. Additionally, the data logger is designed for walk-by gas metering as well as fixed metering what makes it the most 
cost effective solution for individual housing, dense urban and block of flats. In case when device is out of range, OKO 5x75 can be used as 
2G/4G mobile gateway

IMR Smart Gas Metering system, designed, developed and manufactured by AIUT, consists of communication equipment, data loggers, 
sensors as well as back office software package for data acquisition, analytics and presentation.
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In Fixed System APULSE X3 installed on gas meter takes pulses from the meter and sends the data over radio to assigned OKO 5x75 
concentrator. Subsequently, all data gathered by OKO device are sent over GPRS/SMS to IMR Server. The user gets the daily data (current 
state, daily statistics, daily data archive) and additionally, at the end of the day and month, APULSE X3 generates summary reports with 
hourly and daily consumption profile.

Fixed System

In Walk-by system APULSE X3 takes pulses from its gas meter. The data from APULSE X3 are read on chosen radio band with ARANGE 
6070 that realizes bidirectional communication with gas meter’s loggers. ARANGE 6070 can be connected to near Collector’s terminal 
(notebook, Android device) by Bluetooth. Subsequently, these Collector’s devices can be maintained directly by acquisition software.

Walk-By System

APULSE X3x5 sends the data to the selected  IoT cloud periodically (e.g. daily) from where it can be then redirected to IMR Server.  Depending 
on the limitations of a selected type of IoT communication, APULSE can send only the basic information about the current consumption and 
device status or hourly measurements together with detailed diagnostic data. The limitations can also result from the selection of pre-
ferred, IoT connectivity technology.

Profile IoT

Radio link Bluetooth SMS/GPRS

Data Presentation

Radio link SMS/GPRS

Data Presentation

4. COMMUNICATION MODES

Transmission using  IoT Profile

Data Presentation
IoT
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5. THE STRUCTURE OF THE DEVICE

6. TECHNICAL PARAMETERS

Type of battery pack Replaceable, single or double Li-SOCl2 
battery

Ingress protection IP 65
Operating temperature -40°C ÷ +55°C  
Ex marking
(ATEX / UK Ex / IECEx)

 II 1G Ex ia IIB T3 Ga  
or  II 3G Ex ic IIB T3 Gc

Battery lifetime up to 10 years
Dimensions hxwxd [mm] 75 x 82 x 29

OVERPRINT/LABEL ORDER NUMBER

z u w 0 d i s p l a ye d  o n 
LC D

APULSE X3x5
Generic information Hardware version Firmware version

x- type of radio interface
5 - transceiver 433 MHz FSK
7-  transceiver 869 MHz FSK 
F - multiprotocol 868 MHz (IMR-FSK, LoRa, Sigfox)*

z- power supply (battery type)

u- hardware version

1- built-in pulse sensor coupled with gas meter counter
3 - connector dedicated for adapters with built-in pulse sensor 
coupled with gas meter counter
4 - built-in pulse sensor coupled with gas meter counter (ex-
tended version)

w- interface for local communication
0 - mechanical button
1 - mechanical button, digital OC output
M - magnetic button

*MULTIPROTOCOL IoT

LoRa - LoRa WAN specification: 1.0.2,  Class-A device, Uplink 
Power: +14 dBm, Frequency Band: 867-869 MHz, 915-928 MHz

Sigfox - Designed for RCZ1, Class 0u (uplink only) device, Uplink 
Power: +14 dBm, Frequency Band: 868-868.6 MHz.

IMR- IMR radio based on modified WMBus Protocol, FSK modu-
lation, SRD 860 band.

Order number
Serial number

Barcode, code 128

APULSE X3F5 - 23M4
S/N: 01378829

radio antenna

overprint/ 
label

button

opto port

battery 
compartment

security seals

Circuits 1 intrinsically safe circuit

Connector type RJ-11 /RJ-9

Circuit type Open collector output

Max cable length 3 m

Maximum input voltage Ui 30 V

Maximum input current Ii 37 mA

Maximum input power Pi 1.1 W

Maximum internal capacitance Ci Negligible

Maximum internal inductance Li Negligible

REPLICATION PULSE OUTPUT

1 3 4
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8. INITIALIZATION

For safe transport and in order to minimize the battery consumption during the 
storage (prior the installation), the device is in seal-run mode directly after the pro-
duction. It counts pulses but no remote communication is performed. 

Device in seal-run mode. Long press the button/attach the magnet for 5 s.

Now,  short press the button/swipe the magnet near the button 

The device is initialized and ready for operation.

GG

GG

GG

7. MECHANICAL ASSEMBLY

The process of mechanical assembly is performed in the following way and varies depending on the used gas meter (and assigned adaptor). 
The general procedure can be described as follows:

Fix adapter to the gas meter 
and secure it with a plastic seal

Fix APULSE to the adapter and 
secure it with plastic seals

1 2
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9. REPLICATED PULSE MEASUREMENT

Thanks to the replicated pulse output, APULSE X3x5 can be connected to 3rd party data acquisition system. It is located in a dedicated 
IMR adapter and can provide meter pulse output connections to other meter pulse utilization devices, without interfering or disrupting 
the collection of data and having minimal drain on any power source within the AMR device. 

1 2
Plug the connector into the socket in the adapter as 
shown in the picture 

Prepare the cable and crimp the RJ11 connector to the 
cable using crimping tool. The wires should be inserted into 
the connector according to the diagram below

1 Short-circuited with wire no. 4*
2 Ground
3 Impulse output 
4 Short-circuited with wire no. 1*

*Pins internally connected in the socket

10. ACTIVATION

After waking up APULSE X3x5 from seal-run mode, it is in regular operation and sends radio frames (LoRa, Sigfox, walk-by or fixed frame, 
depending on configuration) with the frequency established in its radio mode.  However, for diagnostic reasons,  it is possible to send the 
frame manually on demand. 

Repeatedly Short press the button/attach the magnet to enter the 3rd 
screen of Main Menu.

Now, press the button/attach the magnet for 3 seconds 

The bottom arrow starts blinking - APULSE is sending the radio frame. Once 
the action is over, the arrow is off.

GG

GG

GG

4
3
2
1
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11. DEVICE COMMISSIONING WITH SITA

METHODS of the INSTALLATION

STEPS of the INSTALLATION

After the mechanical installation of APULSE X3x5, an action registering the device in particular location must be performed. 
The operation is performed with SITA application and ARANGE 6070 or Opto Head 02x3. 
SITA is an application dedicated for mobile devices (smartphone, tablet) with android OS that supports the operational 
procedures such as installation/uninstallation and configuration of telemetry devices, as well as diagnostic operations and 
services (e.g. battery replacement). 
The data and information collected during the procedures are sent directly from the application to IMR Server where they 
are further proceeded and presented in dedicated applications

1 In SITA application Installation Form is completed.

SMS action is sent to IMR Server. Confirm the correctness of the introduced 
data by sending it to the IMR Server. The server will start the automatic 
action of APULSE configuration according to the set parameters.

2

The action is executed.  The status of the completed action (success or failure) is registered in the Server.3

The User gets the response from the Server that is displayed in SITA.4

SITA application

Opto Head 02x3 applied  
to APULSE X3x5

IMR Server

OPTO 0223

ARANGE 6070 communicating  
by radio with APULSE X3x5

Installation using Opto Head - Opto Head 02x3 is applied to APULSE X3x5, it 
converts opto transmission into Bluetooth transmission and communicates by Blue-
tooth with smartphone/tablet with installed SITA application. 

Installation using Arange 6070- Arange communicates over radio link with  
APULSE X3x5 and is connected by Bluetooth with smartphone/tablet with installed 
SITA application. 
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12. DATA STRUCTURES

13. SCOPE OF DATA - radio frames

SCHEDULES
One of the most important APULSE functionalities is a universal schedule mechanism. In every schedule it is possible to configure a com-
mand that is to be executed in appropriate time. It is possible to configure up to 12 simultaneously operating schedules. The schedules allow 
starting the preconfigured command in APULSE on specified date and time and with determined frequency (once or periodically). Configured 
schedules are prepared according to client’s need at the production stage.   

ON DEMAND
It is possible to send the radio frame from APULSE device manually on request. 
To do so, enter the 3rd screen of main menu and press the button for 3s/attach the 
magnet to the button for 3 s. For details see: Device activation.
Additionally, APULSE X3x5 is equipped with opto port for local communication with 
the device. Simply attach the opto head to the device and open the dedicated applica-
tion for reading/writing the configurable parameters of APULSE X3x5.

The content of radio frames sent by APULSE depends on the mode it is in (walk-by, fixed, LoRa, Sigfox) and its configuration. The exemplary 
information contained in the radio frame is listed below.

NOTIFICATIONS
When the specific condition is met (e.g. external magnetic field,  max. temperature exceeded), the immediate communication with Server can 
be performed. These notifications can be interpreted as alarms and processed respectively to inform the responsible personnel with SMS or 
email. Additionally, by default all notification concerning the notifications and device status are sent periodically according to the schedule. 

Radio frame triggered on demand. APULSE with attached  
Opto Head 02x3

Type of data Fixed Walk-by LoRa Sigfox
Firmware version √ √
Pulse coefficient √ √ √ √
Maximum value of the counter √ √
Calorific value of the gas √ √
Current device status √
Latched status of the device √ √ √ √
Outgoing packets √ √
Incoming packets √ √

Min./max/average temperature √
Min/max/average monthly temperature √
Average temperature √
Battery usage √ √ √ √
Gas meter value √ √ √ √
Energy √ √
Max. value of hourly flow and its timestamp √ √
Max. value of instantaneous flow and its timestamp √
Differential readouts -  value of the volumes gained from the subsequent 
storing periods:

- 24 hourly readouts from previous gas day √ √
- 31 daily readouts from previous month √

Daily archive from up to 3 months √
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14. DATA ACCESS & CONFIGURATION

SGM Management Console - is a powerful management tool en-
abling the user to control the gas consumption, perform billing ser-
vices and manage the locations and devices. The application helps to 
perform every action step by step and tackle the problem in a rela-
tively short period of time.

Data received from APULSE X3x5 can be acquired by IMR Server - a high performance, multi—protocol data collection sys-
tem that enables data presentation on the Web Application, supervise on-site installations, device handling and daily system 
maintenance.

SITA - is a mobile application that enables to manage commands and collect readouts from telemetry devices 
installed on gas meters. Used in Walk-By System, the application, paired with ARANGE 6070, realizes bidirec-
tional communication with telemetry devices (i.e. Apulse) and subsequently sends the data to a back-office 
server. Additionally, the application is used to register APULSE in the system.

SIMAX - is a web portal designed to visualize the measurement 
data stored in IMR Server. The application enables to organize the 
data in the context of selected distributor and gives the user access 
to a wide variety of management tools such as: management of lo-
cations and assigned devices or on-line access to database. 

IMR Device Configurator - is an application used for APULSE con-
figuration, maintenance and diagnostics. It enables to read/write 
configurable parameters assigned to the particular device. 
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15.  LOCAL DATA ACCESS

Opto Module

Possible statuses of opto module

OKO device is featured with Opto Port that enables to:

Additionally APULSE X3x5 can communicate on 
chosen radio band with ARANGE 6070 that can be 
connected by BT to smartphone/tablet with dedi-
cated application for readouts/installations.

•	 Update the firmware

•	 Get access to device configuration, 
           data, archives etc.
•	 Switch between different device modes: 
           run/sleep/seal

•	 Run actions on devices

•	 Perform installation on-site

Short press the button/ attach the opto head to the opto port for 3 seconds in 
any screen of Main Menu.

Attach the opto head to opto port and connect the cable to USB port on your 
computer (concerns Opto Head 01x1).
Open the dedicated application for local communication and configuration 
(SITA, IMR Device Configurator) and read/write the configurable parameters.

NOTE In case of local communication with APULSE X3x5 installed in potentially explosive areas, it is possible to use only the equipment 
(Opto Head 02x3, computer) certified for use in hazardous areas. Otherwise the readout/configuration must be carried out beyond the 
area.

NOTE Opto Head 02x3 (with Bluetooth 4.1 BLE) is ac-
tivated automatically once it is selected from the list of 
available BT devices  in the application. After closing the 
application the opto head will change its mode to Wait-
ing for communication.

Blue LED - Bluetooth communication
Smooth pulsing (t=4s) - waiting for communication
Solid blue - active connection
Blinking (t=0,5s) - data transfer in progress

APULSE X3x5 with applied Opto Head 02x3
(with Bluetooth BLE 4.1)

APULSE X3x5

APULSE X3x5 with applied Opto Head 01x1
(with USB connection)

GG

GG

GG

OFF WAITING FOR DATA ACTIVE INACTIVE
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16. UNINSTALLATION

17. BATTERY REPLACEMENT

Open the cover and take out the battery pack

Prepare a new battery 
pack and connect the 
wires of the same co-
lour with wire connector

Put the battery pack into 
the body and close the 
cover

1

3 4

Cut the battery wires as close to the battery as possible2

The process of mechanical removal is performed in the following way and varies depending on the used gas meter (and assigned adaptor). 
The general procedure can be described as follows:

After the mechanical removal of APULSE X3, the device must be assigned to a depository location. As in case of device commissioning, the 
process is performed with SITA application.

Remove seals from both 
APULSE and adaptor

Unscrew APULSE from the 
adaptor Unscrew the adaptor Remove the adaptor from the 

gas meter

SITA application

IMR Server

NOTE Cut the battery wires 
separately to avoid short 
circuit and uncontrolled dis-
charge of the remaining bat-
tery power. 
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ARANGE 6070  realizes bidirectional communication with telemetry devices installed in locations. 

The device is connected by Bluetooth to collector’s terminal (notebook, Android device) where SITA 
application is installed. In Walk-By System the collector moves around with ARANGE 6070 that 
receives radio transmission from APULSE or OLAN data loggers on a chosen radio band. Subsequently, 
the data are transferred to collector’s terminal that is directly maintained by acquisition software. 

ARANGE 6070

Opto Head 02x3 is a reliable, user-friendly device allowing proper Bluetooth BLE 
(Bluetooth Low Energy) communication with IMR telemetric devices equipped with opto 
interface.      

The device cooperates with any computer or Android device with installed dedicated application for data readout 
and configuration.

Opto Head 02x3 is a universal, easy to use tool that does not modify transferred data or influence  
the operation of the device it communicates with. 

OPTO HEAD 02x3

Specially dedicated tool for IMR Devices enabling precise attachment of Opto 
Head to the opto port of the device. 

OPTO HANDLE

Opto Head 01x1 USB is a reliable, user-friendly device allowing for proper communication with 
local IMR system’s telemetry devices equipped with optical interface. Opto Head cooperates with 
every PC with dedicated software installed, enabling to configure a device and read-out data (IMR 
Device Configurator).

It is a flexible and easy to operate tool, that enables communication with devices via USB port. 
Opto Head does not interfere and modificate data from read-outs and does not affect the device 
work in any way.unicates with. 

OPTO HEAD 01x1

•	 Screwdriver PH size 1

•	 Philips-head screws, type PH1, size: d x L: 3,1mm x 10mm 

TOOLS
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Supports any type of gas meter embedded with 
pulse output (also rotary and turbine gas meters with  
LF - Low Frequency pulse output. Prepared to mount-
ed in a wall with screws, plastic ties or double sided 
tape. 

NOTE For more about adapters and their types please refer to X3 Adapters - IC Series.

ADAPTERS

TYPE OF ADAPTER TYPE OF GAS METER METER INDEX Replicated pulse 
output (optional)

Adapter with 
embedded sensor

YES

IC M015

YES  
(IC M115)

IC R015

YESYES 
(IC R115)

IC E015

YES  
(IC E115)

YES

IC K015

YES  
(IC K115)

YES

• 

IC U015

YES  
(IC U115)

YES

• Metrix
UG1.6, UG2.5, 6G4, 6G5, 
2G10, 2G16, 2G25, 2G40, 
2G65, UG4, UGT4
Metrix Italia
UG-ALU

• 

“o” series totalizer

• Itron/Actaris/Schlumberger
RF1, ACD

• 

• 

Honeywell/Elster/ 
Kromschroeder
BK G1.6-BK G100

Z3, Z6 series totalizer,  
steel case gas meter

Gas Souzan

• 

• 

Elektrometal
EM G1.6, 
EM G2.5, EM G4

Kale Kalip
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ICON GUIDE

WARNING

 • magnet tamper detection

 • removal detection

 • max/min temperature exceeded

 • max flow exceeded

ERROR
• RTC error

• pulse counter error

• radio module error

COMMUNICATION

• incoming correct package:

blinking 30sec then on, on next modem activation off

• outgoing package: 

blinking 30 sec, then on (if succeeded), on next modem activation off

SLEEP

device in sleep mode (radio off or in walk-by sampling mode)

GG
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CERTIFICATES

ATEX
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IECEx
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UK Ex (zone 0)
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UK Ex (zone 2)
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CE/UKCA
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