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Introduction
This Operation Manual (OM) is intended for studying the design, structure and principle of operation
of AXIOM stationary gas detectors (hereinafter - AXIOM, gas detector). This OM contains basic technical
data, information on use, maintenance recommendations and other information necessary for proper
operation, repair and storage of the gas detector.

The manufacturer reserves the right to make design changes related to the improvement of
technical and consumer qualities, as a result of which minor discrepancies with the text, graphic material on
the product are possible in the operating manual, not affecting the quality, functioning, reliability and
durability of the product.

AXIOM gas detectors are approved for use in the Russian Federation and have a certificate of type
approval of measuring instruments issued by the Federal Agency for Technical Regulation and Metrology,
entered in the State Register of Measuring Instruments of the Russian Federation under the number
86018-22.

Up-to-date versions of permits and regulatory documents, certificates of conformity for gas detectors
are available on the manufacturer's website www.mirax-safety.com in the Files or the Production section.



1 Safety precautions
Before installing, operating or servicing the equipment, please read this operating manual carefully.
Pay particular attention to warning signs:

ATTENTION. Indicates a potentially hazardous situation which, if not avoided, may result in
personal injury, damage to the device or environmental damage. Caution against improper
handling of the device

INFORMATION. Additional information on handling the device.

B

The gas detector can only be operated by persons who have studied this manual and have been
instructed on safety.

Do not operate the detector if it is mechanically damaged or if the seals are broken.
Do not open the housing of the gas detector in a blast danger area while the power supply is on.
Only trained personnel should have access to the internal parts of the detector for any work.

Installation and operation should comply with the rules and regulations of the Electrical Installation
Regulations (EIR) and the  Safety Rules in Gas Industry.

The gas detector should be installed and connected with the power supply disconnected.

The housing of the gas detector should be grounded. For grounding of the gas detector there are
internal and external grounding devices marked with grounding signs according to GOST 21130-75.

Repairs to the gas detector should be performed only by the manufacturer's personnel or by
persons authorized by the manufacturer to perform repairs.

Do not disassemble the gas detectors or interchange parts between them.

It is acceptable to replace the sensor under operating conditions without removing the power supply
to the gas detector.

Do not expose the detector to temperatures outside the specified operating ranges.
Do not expose a stored gas detector to organic solvents or flammable liquids.

At the end of their service life, replaceable electrochemical sensors for oxygen and toxic gases
should be disposed of in an environmentally friendly manner. Disposal should be carried out in accordance
with local regulations on waste management practices and environmental protection legislation.

It is not allowed to discharge SRS-CGM into the atmosphere of working premises during adjustment
and verification of the gas detector.



2 Purpose of the gas detector
AXIOM gas detectors are intended for measuring and transmitting information about the content of
combustible gases and vapors of flammable liquids (including gases formed as a result of evaporation of
combustible liquids such as oil, kerosene, gasoline, diesel fuel), toxic gases and oxygen in the air of the
working area, process gas media, industrial premises and open spaces of industrial facilities, pipelines and
air ducts; and to provide a warning alarm if the set threshold values are exceeded.

AXIOM gas detectors meet the requirements of GOST 31610.0-2014 (IEC 60079-0:2011), GOST
IEC 60079-1-2013, GOST 12.2.007.0-75, GOST 13320-81, GOST 27540-87, GOST 26.011-80, GOST P
52931-2008, TR TC 012/2011, CU TR 020/2011, GOST 31610.11-2014, GOST 12.1.004.

The gas detectors are designed for stationary installation.
AXIOM gas detectors are manufactured in accordance with TU 26.51.53-002- 24060426-2021.

Field of application — blast danger areas of premises and outdoor processing units, in which the
formation of explosive mixtures of gases and vapors with air is possible, according to GOST IEC 60079-1-
2011), GOST 31610.11-2014 (IEC 60079-11:2011), GOST 31610.0-2014 (IEC 60079-0:2011) and
explosion-proof labeling 1 Ex d [ia Ga] IIC T6 Gb X.

AXIOM gas detectors are equipped with two alarm LEDs, a status LED and an OLED graphic
display.

According to the principle of operation AXIOM are categorized into:

- infrared AXIOM IR;

- electrochemical AXIOM EC;
- thermocatalytic AXIOM LEL;
- photoionized AXIOM PID;

- solid-state AXIOM MEMS;

Sampling method is diffusive.
Operating position of the gas detector in space — vertical, with the sensor facing downward.
Operation mode — continuous.

Analyzed medium — air of working area according to GOST 12.1.005-88, as well as gas medium of
technological processes.

AXIOM gas detectors are subject to verification according to the verification procedure. Interval
between verifications: — 1 year.



3 Manufacturer's warranty

Warranty period — 36 months from the date of sale. Sensor Warranty:

for AXIOM IR — 36 months;

for AXIOM LEL — 12 months;
for AXIOM EC — 12 months;

for AXIOM PID — 12 months;
for AXIOM MEMS - 12 months;

During the warranty period the manufacturer shall replace or repair the defective components or the
product as a whole free of charge, if the consumer has not violated the installation rules and operating
conditions specified in the accompanying documents. The warranty repair period does not exceed 45
working days. Extension of the period of warranty repair of the product is allowed only by written agreement
of the parties.

The warranty does not cover:

fuses, batteries, filters, and parts that have failed due to normal wear and tear as a result of
operation;

any damage or defects caused by improper installation and commissioning, repair of the product by
persons not accredited for repair and organizations that are not service centers authorized by the
manufacturer;

defects caused by force majeure (consequences of natural disasters, fires, floods, high-voltage
discharges, lightning, etc.), accident, intentional or negligent actions of the customer or third parties.

manufacturer is not liable under warranty for this violation of the operating rules of the

2 It is strictly forbidden to connect the gas detector to 220V power supply. The

gas detector.



4 Design of the gas detector

4.1 Appearance
Depending on the housing material, gas detectors are divided into:

- gas detector in aluminum housing;
- gas detector in steel housing.

The appearance of the gas detector is shown in Figure 1.

Figure 1 — Appearance view of AXIOM in aluminum case and steel case

4.2 Overall dimensions
The overall dimensions of the gas detector are shown in Figure 2. All dimensions are given in mm.
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Figure 2 — AXIOM overall dimensions

4.3 Gas detector structure

The gas detector is structurally designed in a metal case with a cover. The housing of the gas
detector has threaded inlets. Four cable glands/ducts located on both sides of the upper part of the gas
detector housing serve for connecting the power supply and signal output. The bottom input provides a
Smart-sensor connection. The gas detector housing has built-in lugs that allow for a variety of mounting
options. The housing cover has a glass window that allows visual observation of the device status in the
form of LED and digital indication, and also allows the use of the magnetic key to activate the three
magnetic switches located on the front panel of the electronic module (Fig. 3). In addition, the magnetic key
allows one person to make adjustments without having to access the internal components of the gas
detector.

A locking screw is provided to prevent the cover from unscrewing. The locking screw is unscrewed
with the hex wrench provided with the gas detector.

The gas detector consists of the following functional parts (Fig. 5):

- electronic module;
- Smart-sensor;
- housing and cover.

Smart sensor (infrared, thermocatalytic or electrochemical). The function of the sensor is to detect
the target gas, convert the gas concentration into a digital signal and transmit this signal to the electronic
module. Additionally, the sensor is equipped with a rain protection cowl.

The electronic module is used to transmit digital signal from Smart-sensor and connect external
power supply circuits, analog and digital outputs.



The main functions of this module are: generation of analog and digital signals and their
transmission to the external switching module, indication of the gas detector operation statuses. This
module is equipped with magnetic switches for calibrating the gas detector.

Labelling plate Housing base

Electronic module Threaded outlet 7

Locking screw

Smart sensor

Loose head ///_ﬁ

Rain protection attachment

Figure 3 - AXIOM functional structure

4.4 Description of the front panel
The front panel of the gas detector has the following components (Fig. 4):

- Status LED and 2 additional amplifying LEDs,

- 1-ENTER/2-Down/3-Up magnetic switch zones for local adjustment,
- OLED display.

Normal operation of the device is characterized by the GREEN light of the Status LED.

If the gas concentration exceeds Threshold 1 or Threshold 2, the backlight flashes RED. For more
details of the detector operation statuses see par.14.1, Table 4.
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Figure 4- AXIOM front panel

4.5 Description of the OLED display

The AXIOM OLED display shows the type of gas, its concentration, the unit of measurement and

the measuring scale with labeled thresholds. Data is presented on the display as numbers, bar graphs and
symbolic icons.

When the gas detector is operated using the magnetic key, the display also shows information in the
form of symbolic characters.

Units of
measurement
Gas type sHe  ppm il - Magnetic key
activation sign
Mheas;rilgg scale with labeled \\ O . O<ﬁ Measured
thresholds .
concentration
I—I—I_T 1 ]

When the magnetic key is held to the @Z icon (on the front panel of the device), the display shows
a graph showing the measured concentration for the last time the detector has been in operation. The
graph movement interval is configured in the menu (Menu » Setup » Interfaces » Display). To return to the

,‘\
measurement mode, hold the magnetic key to the same icon or to the ]QJ icon

When you hold the magnetic key to the j@ icon, the display shows the current information of the

-’
gas detector. To return to the measurement mode, hold the magnetic key to the same icon or the ]3_4 icon

B CeH; ppm 0,8 (H, ppm B.8 Coe ppn
; H ; H : : i UnaT,B.: 23.8 3AB.F BATY.: Lxz288818
Poob b b b an.ean, @.5/58.0  HW BEPCHA: v. 8,008,080
: : : : ! moPor 1: 5.0 &4 RFDCMA: v_ 1.0, BRA
. : ' ! L 18.8  3AB.F CEMC.: 1711711
P : : : i lout,mA: 4.16  HW BEPCHA: v.0.00.88
—_— - - - - SW BEPCHA: v.2.84.226
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5 Package content

AXIOM gas detectors package content:

Name Quantity,

pcs.
AXIOM gas detector 1
Magnetic key (see item 1 below) 1
Hexagon wrench 1
Data Sheet 1
Operation Manual 103
Verification procedure 123
Certificate of Conformity to CU TR 012/2011 123
Measurement instrument type description 123
Certificate for Pattern Approval of Measuring Instruments 123
Declaration of Conformity to CU TR 020/2011 123
Package 1
Remarks:

1 One copy per 10 gas detectors in a batch, but not less than one copy per shipment.

2 One copy per batch.
%) Available on the website: www.mirax-safety.com

Optional accessories for AXIOM:

(1) Magnetic key.

The magnetic key is used to adjust the gas
detector.

(2) Calibration head*.

Used to adjust gas detectors using a gas mixture.
It is also required to perform periodic functioning
checks.

\\
Q\\‘ =

(3) Pipe mounting kit*. Allows the gas detector to
be mounted on a pipe with a diameter of 38—-68
mm.

(4) Weather and sun protection canopy*. Designed
to protect outdoor gas detectors from overheating
in warm weather or heavy precipitation in winter*.

(5) Cable gland*.

Provides convenient and safe cable entry into the
gas detector housing. The specific type of cable
gland is specified when ordering. Installation
tightening torque is 32.5 Nm (see par. 10.1)

(6) Plug*.
A plug shall be screwed into the free cable entry
hole. Installation tightening torque is 30 Nm.

11



http://www.mirax-safety.com/

(7) Connector for HART communicator Air transfer duct installation kit*.

connection*. Necessary if gas monitoring inside the ducts is
An additional HART connector is used to output required. Installation of this kit is carried out in
information via HART protocol to the accordance with par. 11.4.

communicator. Installation tightening torque is 7,5
Nm.

9 Sound-and-light alarm*.

& Note — *Available on separate order..

12




6 Storage and transportation

6.1 Storage of gas detectors

The detector and accompanying documentation are packed in a cardboard box. Method of packing,
preparation for packing, transport packaging and materials used for packing, order of placement
correspond to the drawings of the manufacturer.

The gas detectors in the manufacturer's package should be stored in warehouses of the supplier
and the customer in storage conditions 3 according to GOST 15150-69 (enclosed or other premises with
natural ventilation without artificially regulated climatic conditions)*. When stored in warehouses, gas
detectors should be placed on racks.

55 °C to 70 °C. Before installing or switching on the gas detector, keep it switched off under
normal conditions for at least 12 h.
If gas detectors have been stored for more than 12 months, zero calibration and sensitivity

c *In the transportation container they withstand the effects of ambient air temperature from minus
& calibration should be performed at commissioning (Section 16).

After unpacking the gas detectors, storage conditions should not differ from those listed above.
The atmosphere of the storage room shall be free of harmful corrosive impurities.

The distance between heating devices of warehouses and gas detectors should be at least 0.5 m.

6.2 Transportation of gas detectors
Transportation conditions — according storage conditions 5(0Zh4) according to GOST 15150-69.
Temperature range: from -60 to +70 °C.

Gas detectors should be transported by air, rail, water and road in closed vehicles, as well as in
heated sealed compartments of airplanes in accordance with the cargo transportation rules applicable to
the respective mode of transport.

During handling and transportation, the packaged gas detectors shall not be subjected to sharp
impacts or precipitation.

7 Labeling and sealing
The gas detector labeling contains:

- name and trademark of the manufacturer;

- gas detector type;

- molecular formula of the gas to be measured;

- measurement range;

- year of manufacture;

- gas detector serial number according to the manufacturer's numbering system;
- type approval mark according to IR 50.2.009;

- explosion-proof labeling;

- explosion safety mark in accordance with CU TR 012/2011;
- Customs Union conformity mark

- warning plate: Open with the mains disconnected;

13



- IP degree of protection;

- operating temperature;

- name of the certification body and the number of the certificate of conformity;
- grounding sign.

To protect against unauthorized access to the internal parts of the gas detector it is provided with
sealing of units — electronic module. Seals have the form of destructible stickers.

8 Technical characteristics

8.1 Operation conditions
The gas detector is designed for operation in the following climatic conditions:

- ambient temperature: — from minus 60 to plus 65 °C;

- relative humidity: not more than 98 %, at temperatures plus 35 °C and lower without condensation;

- atmospheric pressure: from 84 to 106.7 kPa;

- content of mechanical and aggressive impurities in the controlled environment shall not exceed the
MAC level according to GOST 12.1.005-88.

AXIOM gas detectors correspond to the D3 version according to GOST R 52931-2008 in terms of
resistance and durability to ambient air temperature and humidity.

The gas detectors comply with the climatic version UKHL1 according to GOST 15150.

The gas detectors are resistant to the influence of sinusoidal vibration of the corresponding group of
version V2 according to GOST R 52931-2008.

The gas detectors are operable in the electromagnetic environment of class 3 according to GOST R
51317.2.4 and according to the basic requirements for electromagnetic compatibility comply with GOST
30804.6.2.

The gas detectors are resistant in the following terms of electromagnetic compatibility:

- Resistance to electrostatic discharges according to GOST 30804.4.2, degree of severity 3 with
quality criterion of functioning A,

- Resistance to radio-frequency electromagnetic field according to GOST 30804.4.3, degree of
severity 4 with quality criterion of functioning A,

- Resistance to nanosecond pulse interference according to GOST 30804.4.4-2013, degree of
severity 3 with the criterion of quality of functioning A,

- Resistance to microsecond pulse interference of high energy according to GOST R 51317.4.5,
degree of severity 3 with the criterion of quality of functioning A;

- Resistance to conductive interference induced by radio-frequency electromagnetic fields according
to GOST R 51317.4.6, degree of severity 3 with the criterion of quality of functioning A,

- Resistance to oscillating damping interference according to GOST IEC 61000-4- 12, degree of
severity 3 with the criterion of quality of functioning A,

- Resistance to conductive interference in the frequency band from 0 to 150 kHz according to GOST
R 51317.4.16, degree of severity 3 with the criterion of quality of functioning A,

- Resistance to external magnetic fields, constant or alternating with network frequency according to
GOST R 50648, degree of severity 4 with quality criterion of functioning A,

- Resistance to impulse magnetic field according to GOST 30336, degree of severity 4 with quality
criterion of functioning A.

14



8.2 Structural characteristics
The type and level of explosion protection of the gas detectors corresponds to 1 Ex d [ia Ga] lIC T6

Gb X, where:

X — special application conditions, which mean that the connection of external electrical circuits
should be carried out using cable glands certified in accordance with CU TR 012/2011 with type of
protection "explosion-proof enclosure d", with subgroup IIC, IP degree of protection and ambient
temperature range not less than for the gas detector Unused holes should be covered with plugs with
similar parameters.

The degree of protection of a person against electric shock of the gas detector corresponds to class
Il according to GOST 12.2.007.0-75.

Water, dust and foreign solid particles ingress protection degree of the gas detector corresponds to
IP66/67 code according to GOST 14254-2015 (IEC 60529:2013).

Overall dimensions of the gas detector, not more than: 145x110x208 mm. Weight of the gas
detector:

- not more than 2.0 kg in aluminum housing;
- not more than 3.9 kg in steel housing

The gas detector does not contain precious materials (precious metals and stones).

8.3 Electrical characteristics
- Gas detector power supply voltage: 12—-36 VDC,;
- Maximum voltage to the relay is 250 VAC,;
- Maximum current to the relay is 2 A.

Power consumption of the gas detector, depending on the mode of operation:

- switching on — not more than 4.8 W,

- heating up — not more than 1.3 W;

- measurement mode — not more than 1.4 W,

- measurement mode, with active signaling (exceeding the threshold) — not more than 2.2 W;

- sensor heating — additional 3.3 W (automatic activation at ambient temperature from plus 5°C and
below);

Gas detector heat-up time limit:

- AXIOM IR — not more than 2 min;
- AXIOM EC, AXIOM LEL, AXIOM PID, AXIOM MEMS, AXIOM FR — not more than 10 min.

The length of the cable line from the gas detector to the controller depends on the supply voltage
and the cable selected. Length calculation is given in par.12.2.

The load resistance of the current loop circuit is not more than 500 Ohmes.
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8.4 Metrological characteristics of AXIOM

AXIOM component measurement ranges and basic error tolerance limits are available on the
manufacturer's website http://www.mirax- safety.com. In the product section you should find the AXIOM gas
detector and in the "Files" column the subheading "Type Description”, which contains the necessary
metrological information.

The gases detected by the combustible gas sensors are listed in Appendix A. Gas detectors with
AXIOM EC electrochemical sensors can provide measurements of volumetric or mass gas concentration.
Conversion of volume fraction values, ppm (or min-1), to mass concentration, mg/m?3, is carried out
according to the formula:

M * Cppm

R*%

Cmg.m3 =

where Cmgms is the value of gas concentration in mg/m?;

Cppm IS the gas concentration value in ppm;

M is the molar mass of the gas;

R is the universal gas constant, equal to 8.314472;

P is the atmospheric pressure in kPa.

T is the temperature in K.

For normal conditions (T =293.15 K, P = 101.325 kPa) the formula is as follows:
Cmg/m3 = Cppm - K,

where K is the conversion factor under normal conditions.

Refer to the detector data sheet for conversion factors under normal conditions.

Variation of the output signal, as a fraction of the basic error limit is not more than 0.5.

Allowable additional error caused by the change of ambient temperature for every 10 °C, as a
fraction of the basic error limit is +0.2.

Time to set the output signal of the gas detector to 0.9 level (T0.9): AXIOM IR -5 s; AXIOM EC - 15
s; AXIOM LEL — 10 s; AXIOM PID — 15 s; AXIOM MEMS — 15 s;

The setting time of the output signal depends on the ambient temperature and the measured
component.

The limit of acceptable time interval of the gas detector operation without correction of the output
signal is not less than 6 months.

8.5 Characteristics of reliability
Average MTBF of the gas detector:

- AXIOM IR — not less than 100,000 h, with probability not less than 0.9 (GOST 27883);
- AXIOM EC, AXIOM LEL, AXIOM PID, AXIOM MEMS - not less than 35,000 h;

Failure criterion - unrecoverable output of the basic error beyond the allowable limits, failure to fulfill the
functional purpose.

The full average service life of the gas detector is at least 20 years.
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At the end of its service life, the gas detector shall be written off and disposed of according to the
regulations of the operating facility.
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8.6 Default configuration

AXIOM is shipped configured and ready for use according to the default parameters listed in the

provided Table 1.

Table 1 — Default parameters

Function

Value/parameter

Description

Instrument type

Automatic selection depending
on the type of connected sensor

AXIOM recognizes the sensor
according to the gas type in its
own sensor family: IR, LEL, EC,
PID, MEMS sensors.

Output signals 2 mA Heating up at switch-on
3 mA Service mode
1.5 mA Malfunction
from 4.0 mA to 20.0 mA Normal measurement mode
23.0 mA Exceedlng_th_e maximum
allowable limit
Standby time 3 minutes Time of automatic exit from the

service mode

Sensor heating

Switching on at ambient
temperature of +5°C

Automatic switching on

9.1 AXIOM interface types

9 Interface

The gas detector provides output of information about the measured concentration value via the

following interfaces:

- OLED display;

- Status LED at the top of the front panel;
- 2 LEDs located on top for visual signaling of threshold values reached or malfunctions occurring;
- 4-20 mA current loop (the nominal static conversion function is described in Section 22);

- RS 485;

- HART protocol (local or current loop, optionally local HART is provided by a connector for
connecting a HART communicator. The HART protocol menu is described in Section 20;
- via Bluetooth connection to the gas detector.

The gas detector communicates with the control system, telemechanics system or controller via
NART, Modbus and/or 4-20 mA digital interfaces.

9.2 Bluetooth option and software operation
To work with the gas detector via Bluetooth, you need to download the software and install it on
your Android mobile device. When working in blast danger areas, explosion-protected mobile devices shall

be used.

9.3 PC connection

Connection to a PC is carried out using a USB-UART converter. The gas detectors are configured
via the Mirax Configurator software. The software and User Guide are available at www.mirax-safety.com

in the products section.
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10 Pre-operation procedures
The gas detector shall be operated by persons who have studied this OM and passed the safety
é : 5 briefing
Do not operate the detector if it is mechanically damaged or if the seals are broken.

Only trained personnel should have access to the internal parts of the detector for any work.

After unpacking the gas detector, check the completeness, presence of seals, explosion protection
labelings and make sure there is no mechanical damage.

If the detector has been transported at sub-zero temperatures in the shipping package, leave it
switched off under normal conditions for at least 12 hours.

If cable glands are provided, install them in the appropriate holes in the gas detector housing.

& The design and type of cable gland may vary depending on the order.

10.1 Cable gland mounting
1. Fasten the cable gland inlet element into the appropriate holes in the gas detector housing. Tighten
by hand, then tighten with a wrench. Tightening torque of the cable gland during mounting is 32.5
Nm.

Cable gland

Rear nut

Connector / Inlet element

T~/

&
b

F

[

oy

i

T

19



Prepare the cable according to the figure.

Wires
100 mm 1

Cable

Insert the cable into the cable gland, pulling it through the rear nut and the inlet element. Position
the cable properly. When tightening the cable gland, the seal shall clamp the outer sheath of the
cable.

Attach the flexible metal conduit to the connector. Screw the connector inside the flexible metal
conduit until it is fully seated and closed.

Connect the rear nut to the inlet element. Make sure that the seal is tightly connected to the cable
sheath. Next, screw the rear nut into the inlet element by 2 turns. Hold the cable to prevent it from
twisting during mounting.

10.2 Mounting the cable gland for armor-protected cable

A.

moo

Disconnect the gland as shown in the figure.

bpoHupoBaHHbI KaGeAbHbIA BBOA

©

Y
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Remove ring 1 if it is not required. Install a sealing washer if necessary.

Attach part 2. Do not exceed the maximum tightening torque of 32.5 Nm.

Slide parts 5, 6 and 7 onto the cable as shown in the figure.

Prepare the cable according to the figure. Remove the outer sheath and armor to a length sufficient
for mounting. Leave the armor of the required length.

Wires
55 mm Sheath Armor
N 40 mm 25 mm 1 Cable
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Slide part 4 over the inner sheath and under the armor. Slide part 5 over the exposed armor.
Insert the cable through part 2. Screw in part 3.

If necessary, use a second wrench on part 2 at all stages to avoid stripping the sheath threads.
Tighten part 6 to part 2 with the required torque of 15 Nm.

Loosen part 6 to visually verify that the armor is securely fastened.

Tighten part 6 again with the required torque of 32.5 Nm.

Manually tighten part 7 to press the seal against the cable.

After mounting, the gland shall not be dismantled, except for special inspection. The gland is not

subject to maintenance and spare parts are not supplied.

The gland parts are not interchangeable with respect to any other design. If parts from different

manufacturers are used, the certificate will be considered invalid.

11 Mounting the gas detector

& The gas detector shall be mounted at the facility in accordance with the duly approved design of

the control system, which includes the gas detector.

The mounting and operation shall be guided by:

Chapter 7.3. of Electrical Installation Regulations (EIR);
Chapter 3.4. of Regulations for Operation of Consumer Electrical Installations
Safety Regulations for Operation of Consumer Electrical Installations

Gas detectors shall be grounded. The ground screw is located on the outside of the housing and is

labeled with —L— symbol.

11.1 Recommendations for optimal positioning of the gas detector

>

>

The gas detector shall be placed in the location specified in the design documentation where gas is
most likely to occur.

To measure gases that are lighter than air, the gas detector should be positioned above the
potential leakage point. To measure gases that are heavier than air, position the gas detector below
the protected area.

It is recommended to position the gas detector in a place with good air circulation. Restriction of
natural airflow can cause delayed actuation.

Do not position the gas detector in direct sunlight without the use of a weather and sun protection
canopy.

Do not position the gas detector in areas subject to rain, water, aerosols, mist or heavy
condensation, dust sources, steam without the use of a weather and sun protection canopy.

Do not position the gas detector near a heat source.

It is recommended that the gas detector be installed in a location where it can be accessed for
maintenance.
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The gas detector has built-in lugs, with two mounting holes in the housing. The gas detector can be
attached directly to a mounting surface (wall, plate) or to a 38-68 mm (1.5-2.7 in.) diameter pipe in a vertical
position or in an air duct.

11.2 Installation the gas detector on the wall (plate)

When installing the gas detector on a wall (plate), the mounting dimensions for the mounting shall
be observed according to Figure 5. All dimensions are given in mm. Install using M6 screws and nuts. A
wall-mounted gas detector is shown in Figure 6. Ensure that the mounting screws are fully tightened and
the correct lock washers are used. When installing the gas detector, make sure that the analyzed air is
supplied to the gas detector and that there is sufficient space for subsequent disassembly and functioning
checks.

< e
NS
<
o
g =K gl
77 -
Figure 5 — Mounting dimensions Figure 6 — A wall-mounted gas detector

22



11.3 Installing the gas detector on a pipe

When installing the gas detector on a pipe, use the pipe mounting kit (Fig. 7) (available as an
option). The installed gas detector using the kit is shown in Figure 8. The maximum pipe diameter for
installation is 68 mm and the minimum one is 38 mm. All dimensions are given in mm.

M OWN 534
@D O osom 127
- =" 26 DIN 126

; =}
' | r
o i s s ! ‘ l
i 27 o 8
|
L %2 |
Figure 7 — Pipe mounting bracket Figure 8 — Gas detector installed on the pipe

11.4 Installing the gas detector in an air duct

To install the air duct mounting kit (hereinafter — the kit), a place for installation shall be prepared in
the upper wall of the air duct (Fig. 9). Other installation methods are permitted, provided that tightness and
strength are maintained (e.g. self-tapping screws). All dimensions are given in mm.

The general view of the kit is shown in Figure 10.
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Air duct
Top view
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Figure 9 — Place for kit installation
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Fig. — 10 General view of the kit.
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1 — coupling, 2 — internal seal, 3 — flange, 4 — flange rubber seal, 5 — nut rubber seal, 6 — nut, 7, 8, 9 —
fitting, 10 — polyurethane tube.

To check the functioning of the gas detector, apply the appropriate gas mixture to the gas supply
point using the quick-release connector (supplied). Gas mixture flow rate 0.4-0.6 I/min.

After completing the function check, the quick-release connector shall be disconnected to
prevent gas from escaping from the air duct to the outside.

11.5 Installing the gas detector canopy

The appearance of the gas detector with the canopy installed when mounted on the pipe is shown in
Figure 11.

197 . 0 8

250

———
Figure 11 — Mounting the gas detector canopy

12 Connecting the gas detector

The gas detector can only be operated by persons who have studied this manual and have been
instructed on safety.

Only trained personnel should have access to the internal parts of the detector for any work.

Installation and operation should comply with the rules and regulations of the Electrical Installation
Regulations (EIR) and the Safety Rules in Gas Industry.

The gas detector should be installed and connected with the power supply disconnected.

The AXIOM power supply and interface circuits shall be connected in accordance with Section 12,
and the voltages in the circuits shall not exceed Um: U, = 32 V for power supply circuits.
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The housing of the gas detector should be grounded. Internal and external grounding devices and
grounding signs according to GOST 21130-75 are provided for grounding the gas detector.

Do not expose the detector to temperatures outside the specified operating ranges.

12.1 Wiring connection
Connect the wires inside the detector in the following sequence:

1) Unscrew the locking screw in the gas detector cover (Fig. 12).
2) Unscrew the cover by thread.
3) Remove the electronic module by turning it counterclockwise and pulling it toward you.

Figure 12 — AXIOM disassembly scheme

4) Carry out cable connections in accordance with the intended use and labelings on the module
according to Figure 13. Avoid ingress of moisture into the gas detector during performance of
works. The maximum cross-section of the clamped wire is 2.5 mm?2. When connecting two wires to
one terminal: the maximum cross-section shall be 1.5 mm?2.

5) After performing connection, reassemble in reverse order. Do not allow particulate matter or dirt to
enter the threaded connection between the cover and housing of the detector.
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Failure gen.
Failure SC
Failure HP

Threshold 1 gen.
Threshold 1 HP
Threshold 1SC

Threshold 2 gen.

Threshold 2 HP
Threshold 2 SC
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Figure 13 - AXIOM gas detector connection scheme

12.2 Calculating the length of the cable line
To calculate the maximum allowable length of the gas detector's power cable, determine the

following:

* nemax tOtal maximum resistance,
* e the maximum electrical resistance to direct current of a 1 km long conductive core.

Calculate the maximum allowable cable length using the following formula:

. Rlinemax
Llinemax = —, (km)
2 * rcore

where Linemax iS the maximum length of the supply cable in km,
Rinemax IS the total maximum resistance of the cable in ohms,

I'eore IS the maximum electrical resistance to direct current of a conductive core with a length of 1 km
(at plus 20°C) in chm/km. This information is specified in the quality certificate for the cable or according to
GOST 22483-2012. The power is supplied by two cores of the cable, so it is necessary to take into account
the resistance of both cores. For this purpose it is necessary to add the value 2 to the denominator.

The total maximum resistance of the cable is calculated using the following formula:

Usource - Umin

Rlinemax = .(Ohm)
Icons

where Usource IS the supply voltage of the power source (e.g. power supply unit, controller, etc.) in
volts,

Umin — minimum supply voltage of the gas detector in volts. For AXIOM the minimum voltage is 12 V.

lcons. IS the current consumption of the gas detector at minimum supply voltage in amperes. For
AXIOM it will be 0.525 A.
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Table 2 shows the estimated maximum lengths of the power cable between the controller and the
gas detector.

These calculations do not take into account temperature corrections and actual cable quality.

Table 2 — Maximum length of the two-core power cable

Core cr?nsri—zsectlon, Riinemax, Ohms lcore (2th[?rl]tljksmzo C), Liemax, km
0.50 39.6 0.26
0.75 25.5 0.41
1.0 21.8 0.48
15 14.0 0.74
2.5 7.49 1.39
4 20.95 4.79 2.18
6 3.11 3.36
10 1.99 5.26
16 1.21 8.65
25 0.809 12.94
35 0.551 19
Note: These calculations do not take into account temperature corrections and actual cable quality.

12.3 Grounding
Proper grounding shall be performed to limit the effects of radio frequency interference and ensure
electromagnetic compatibility.

When shielded cable is used, the shield covering the line conductors protects them from parasitic
capacitive coupling and external magnetic fields. This shield shall be connected to the ground screw at only
one extreme point, usually at the controller side (Figure 14). The shield at the other end, at the gas detector
side, shall be terminated or connected to a free output.

Gas detector Controller

. ~ Power and signal

L}
! A TA)
! F— - |
! PR— | I
I
I
1}

___ |__"' Grounding shield L--- "““
-—

Figure 14 — Shielded cable grounding

Grounding the shield on both sides is unacceptable: potential differences can cause currents that
will result in incorrect readings or false triggering of the gas detectors.

In order to ensure protective grounding, according to Chapter 7.3 of the EIR, the housing of the gas
detector shall be grounded. For this purpose, it has an external grounding screw and a grounding symbol
according to GOST 21130-75. Conductors specifically designed for this purpose shall be used as
grounding conductors.

To connect the grounding conductor, loosen the ground screw so that you can wrap the wire around
it in a U shape. Then lift the clamp and place the wire between the clamp and the housing of the gas
detector. Lower the clamp and tighten the ground screw.
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13 First switch-on (commissioning)

& Do not open the detector in a blast danger area while the power supply is on.

Only trained personnel should have access to the internal parts of the detector for any
work.

The housing of the gas detector shall be grounded. Internal and external grounding
devices and grounding signs according to GOST 21130-75 are provided for grounding the gas

detector.
Do not disassemble the gas detectors or interchange parts between them.
Do not expose the detector to temperatures outside the specified operating ranges.
It is strictly forbidden to connect the gas detector to 220V power supply. The

manufacturer is not liable under warranty for this violation of the operating rules of the
gas detector.

13.1 Checking the power supply connection
Be sure to perform a zero calibration before using the gas detector to determine the presence of
gas. The corresponding procedure is described in Section 16.
Unscrew the locking screw on the top cover of the gas detector (Figure 15). Unscrew the cover by thread.
Remove the electronic module by turning it counterclockwise and pulling it toward you. Avoid ingress of
moisture into the gas detector during performance of works.

Figure 15 — Gas detector disassembly scheme
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1) Ensure that all electrical connections are carried out correctly, as per Section 12.
2) Reassemble in reverse order after the check has been performed. Do not allow
particulate matter or dirt to enter the threaded connection between the cover and

housing of the detector.

3) Apply external power to the gas detector.
4) After that the procedure of start-up, initialization and heat-up of the gas detector will
begin (Table 3). The gas detector will then enter the measurement mode.

Table 3 — Interface Statuses

Process

Digital indication

Light signhaling type

Three LEDs glow red. After that,
alternating glow of red LEDs for 2 sec.

Startup AXIOM Status LED alternately lights up in all
colors and switches to white.
The central Status LED alternately
Initialization/heat-up Initialization illuminates white with a frequency of 1

time per second.

The gas detector is in good
working order*.

Low value of the volume ratio of
the detected component (up to
THRESHOLD 1)

Concentration value

Status LED alternately glows green with a
frequency of 1 time per second.

*If the gas detector has not been calibrated after installation, the red light after heat-up does not
indicate the presence of gas. The zero calibration of the gas detector shall be performed

(Section 16).

A complete description of each process and the type of light signaling is described in

Table 4.

13.2 Mounting check

Before commissioning the gas detector, the following checks shall be performed:

1) Whether the mounting bolts/nuts of the gas detector are securely tightened. Check that
the gas detector cannot be moved by hand.
2) The cable gland/plug is tightened "all the way". Tightening torque:

e Cable gland — 32.5 Nm;
e Plug—-30Nm;

Check that the cable gland and/or plug cannot be moved by hand.

3) The housing cover is securely tightened "all the way", the locking screw is locked. Check

that the gas detector cover cannot be moved by hand.
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14 Checking the indication and functioning

14.1 Checking the indication

The indication is checked after the first switch-on to verify the correct operation of the
device. Zero calibration (Section 16) shall be performed to ensure correct indication after the
first switch-on of the detector.

When the gas detector is turned on in a room with an atmosphere free of combustible
and toxic gases, the alarms and indications in accordance with Table 4 shall be performed.
When the concentration of the detected gases reaches the threshold values or in case of
malfunctions, the gas detector performs indication and signaling in accordance with Table 4.

All indication signals and interface statuses are described in Table 4.

Table 4 - AXIOM gas detector interface statuses

the value of
THRESHOLD 2

time per second in red
color

. o 4-20 mA Display
Process Light indication type current loop indication
The device is switched off - - -
3 LEDs glow red. LEDs
glow red alternately for 2
seconds.
Preparation Startup Status LED — alternate | AXIOM
glow of all colors and
for e .
measurement switching to white.
Status LED alternately
Initialization/heat-up ?IOWS white W'th a 2 Initialization
requency of 1 time per
second.
The gas detector is in
good working order; low | Status LED alternately
value of the volume glows green with a 4-20 Concentration
fraction of the detected frequency of 1 time per value
component (up to second.
THRESHOLD 1).
The value of the volume | Status LED is
Measurement ratio of the detected pgrmanently glows red. Concentration
component exceeds the | Single flash of 3 LEDs at | 4-20 value/Threshold
value limits of a frequency of 1 time per 1
THRESHOLD 1 second in red color
The value of the volume | Status LED constantly
ratio of the detected glows red Concentration
component is outside Double flash of 3 LEDs 1 | 4-20 value/Threshold

2
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Process Light indication type 4-20 mA . D'.Spl"?‘y
current loop indication
Alternating single flash of Calibration
Zero calibration the Status LED in pink 3 .
color algorithm/process
Concentration Alternating doulgle f!ash of Calibration
- the Status LED in pink 3 .
calibration color algorithm/process
Calibration . .
Alternating single flash of o
4 mA current . Calibration
o the Status LED in blue 4 .
output calibration color algorithm/process
Alternating double flash of L
20 mA current the Status LED in blue 20 Callb_ratlon
output calibration color algorithm/process
Status LED alternately
. glows yellow .
Eaxgdeiﬁd'?gnth: The LEDs flash in a short | 22 \(/:;JIEZentratlon
grang triple flash at a rate of 1
time per second.
Malfunctions Status LED permanently
glows yellow
No connection Alternating glow of the 2 Instrument
) outermost red LEDs with | 1.5
with the sensor breakdown

triple short flashes at a
frequency of 1 time per
second.
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15 Gas detector operation

The AXIOM gas detector is shipped configured and ready for operation according to the
default parameters listed in paragraph 8.6.

After mounting the gas detector perform a zero calibration (Section 16), after which the gas
detector is ready for operation.

For AXIOM, zero adjustment is carried out after mounting directly at the place of
operation at start-up and further when its readings deviate from zero by a value within the error
limits. If the zero drift of the device exceeds the daily error limits, the detector needs to be
replaced and sent to the manufacturer for repair.

The operation of the gas detector or the measurement mode is characterized by the
GREEN light of the Status LED.

If the gas concentration exceeds the lower or upper alarm limit (THRESHOLD 1,
THRESHOLD 2), the LED indication flashes RED.

A complete list of gas detector indications is provided in Section 14 Table 4.

15.1 Structure of operating modes
There are 3 modes of operation for the gas detector.

1) Measurement mode refers to the normal state of the device when the gas detector is
measuring gas concentration. This mode regularly checks for malfunction or warning
conditions and activates the corresponding relay contacts, depending on the
configuration set.

2) The calibration mode allows performing zero calibration and sensitivity of the sensor.

3) The service mode allows changing the configuration parameters of the gas detector
functions according to your specific needs.

15.2 Gas detector main menu

/‘\
To enter the main menu of the gas detector, hold the magnet to the ]\‘J icon for 5
seconds in the measurement mode. When the magnet is held, the magnet icon and a vertical
time report will appear in the upper right corner of the display. After that, the main menu opens.

CeHs |\

0.0
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The main menu contains the following menu items:

HACTPOWKA

BbIXOA

WHOOPMALUMA

KANMMEPOBKA

TECTHPOBAHME

- "Information"— shows information about the gas
detector, sensor, and device diagnostics data.

- "Calibration" — in this menu it is possible to
calibrate the zero and range of the gas detector
using the magnetic key and CGM/VZG.

MHOOPMAHER
WHOOPMALIUA O NATHMKE

WHOOPMALMA O CEHCOPE
AWATHOCTUKA
BbIXOA

EﬁﬁﬂiﬁﬁKA

KAJIMEPOBKA HYNA
KANIMEPOBKA [MANA30HA
BbIXOA

MHTEPOEWCH
aocTyn
@3ABOJ] . HACTPOWKH

BbIX0OA

TECTUPOBAHWE
TECT AHANOr . BHIXOAA
TECT AMCNNEA

TECT JATHHMKA
BbIXOA

- "Setup" — in this menu you can configure the
parameters of the gas detector and sensor,
interfaces, as well as change the access
password.

- "Testing" — this menu allows you to test the
operation of the current output, as well as view
information about the gas detector and
automatically test the device display.

To navigate through the menu items, hold the magnet against the corresponding icon

Y’
38 or @Z To access a menu item, briefly hold the magnet against the L‘J icon. To exit from
a lower menu item to the upper menu level or from the main menu to the measurement mode,

/-\
there is an "Exit" line. You can also exit by bringing the magnet to the ]\‘J icon and holding it for

2 seconds.

The submenu marked with the a symbol is available for operation only to the
manufacturer specialists and is protected by the access password (at factory settings). It is also
possible to set a password to restrict the user access (see para. 15.2.3.3.).

15.2.1 "Information"” menu

MHOOPMALIMA

AWATHOCTUKA
BbIXOA

A 0 J1A
WHOOPMALMA O CEHCOPE

The "Information” menu contains information about the gas detector
and sensor, as well as instrument diagnostics data. If the device
malfunctions, the data obtained shall be reported to the
manufacturer's technical support service, which will help to identify the
cause of the malfunction.

Item "Readings range” is available for editing by the user. Others are available for reading only, or can be

edited by the manufacturer's specialists. Such items marked with the a icon .
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TN CEHC.: 3X 3P
sk ATOM || 0 BEPCHA: v.0.00.00
HW BEPCMA: v.0.00.00 | o coocua: Mool [eiores, i 4.13
SW BEPCHA: v.1.06.086 || oo aMEPEHKA: O i | LPULsB 20.23
A7MAN . U3M. : 0.5/50.0 : ’ PPM | Rout,OM: 500
&UAN.U3M. : 0-5/50.9 uas3.3,B: 3.3
AMAN . NOK : 0.5/100.0 . -3,B: .
@ALM MWH.3HAY. : 3501 | uns.o.B: 5.1
SRR -SRI IS PPT || gAlN MAKC.3HAY. : gon | P90 '
&E/]. NOKA3AHMA : ppm : Temn.A,C: 33.0
TEK. KOHLIEHT. : 0.0 yc3.3.B: 3.2
KOHU . KANWG . : 40.0 +3, B2 5
SHATABOTIN, M2 103 | oL APABOTKA, u: 102 e :
CTATYC: USMEPEWME | . o i’ oy Usens,MB: 3537
&0OBHOBUTL NO BLIXO Temn.C,C: 26.5
BHIXOA A BbIXO,

In the "Instrument Information” submenu, you can view information about the gas
detector, including factory number, type, instrument build version, software version, sensor
measurement range, analog output measurement range, units of measurement and display
units, last calibration concentration, hours of operation, and device status.

In the "Sensor” Information submenu, you can view information about the sensor
installed in the detector, such as sensor factory number, gas type, assembly version, software
version, units of measurement range, minimum and maximum ADC values, current
concentration, molar mass, sensor runtime in hours, and more.

The "Diagnostics" submenu allows viewing diagnostic information about the instrument,
such as gas detector supply voltage, current, resistance, gas detector temperature, sensor
voltage, and more.

15.2.2. "Calibration" menu

KAGPOBKA
AJIMbPOBKA
KAJIMBPOBKA QMAMA3OHA The "Calibration” menu contains the following menu items: "Zero
BbIXOA calibration”, "Range calibration". The calibration procedure and

possible methods are described in detail in Section 16.
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15.2.3 "Setup" menu

The "Setup” menu contains the following menu items: "Measurements", "Interfaces”,
"Access", "Factory settings".

=

UHTEPOEWCH
goctyn
@3ABOJ] . HACTPOUKM
BbIXOA
HACTPEEKA
1 DD
OTOBP. 2-e KOHU.: JA
BbIXOJ
HﬁTEﬁEi Hireiieﬁiﬁi
1
AHANIOrOBbHIA BHIXOA
HART
BbIXOA
BbIXOA
0.0
nopor 2: 0.0
BbIXO[
HACTPOWKA AHAJIOT . BbIX
KAIMEPOBKA T.4MA
KANMEPOBKA T.20MA
Iout.2@MA: - 100.0
TOK WHMLU. ,MA: 2.00
TOK OBCA.,MA: 3.00
BbIXOA
HACTPOUKA 10¢
W3MEHWTHL NAPO/b
BbIXOA

15.2.3.1 "Measurements” setup submenu

The "Measurements" submenu allows configuring the measurement parameters of the
gas detector. It is possible to select displaying two concentrations simultaneously in mg/m? and

ppm.
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HACTPOMKA WHTEPOENCOB

AHANOTOBbIA BbIXOA
HART
BHIXOA

HACTPOMKA JUCIIEA
FPAOUK .UHT. ,ceKk: 5

AHUMALIMA MEHIO: BKN
BbIXOA

KAN

KANMBPOBKA T.20MA
Iout.20mA: 100
TOK MHULU. ,mA: 2.
TOK OBCAN.,MA: 3
BbIXOA

HACTPOWKA HART
HART .Agpec:

BbIXOA

N

HACTPOMKA

1 DD
OTOBP. 2-e KOHU.: JA
BbIXo[ CeHs

Dppm
| (:].[:)[:)MFIM?

15.2.3.2 In the "Interfaces" setup submenu

You can edit the setting parameters in the following order:

- by bringing the magnet to the IA) or @z icons go to the parameter to be edited,
Y’
- enter the parameter editing mode by holding the magnet to the ]\‘4 icon,

- by holding the magnet at the EEA) or @Z icons for 2 seconds the shifting between the
digits is carried out (the selected digit flashes),

- changing the selected digit is performed by briefly holding the magnet to 3@ or @Z
icons,

Ty
- holding the magnet at the ]3.4 icon for 2 seconds will save the edited parameter and exit
the editing mode. Exit the editing mode without saving is performed by briefly holding the

Ty
magnet to the ]3_4 icon.
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1) In the "Display Setup" submenu, you can enable/disable the

display animation and set the data collection interval for the graph

showing the measured concentration for the last time the gas
detector has been running (para. 4.5).

2) In the "Analog Output Calibration" submenu, you can calibrate the

current output at 4 mA and 20 mA points.

To start the procedure for calibrating the current output at the 4 mA point, go to the "Yes

HACTPOVIKA AVCTIER

IﬁEﬂﬂﬂﬂlﬂﬁhll!!ﬂllllllllls
AHUMALMA MEHIO: BK/1
BbIXOZ

HACTPOUKA AHAJIOI . BbIX .
KAJIMBPOBKA T.4MA

KAJIMBPOBKA T.20MA
Iout.20mA:

TOK WHUL. ,mA:

TOK OBCAN.,mA:
BbIXOA

100.0
2.00
3.00

line. On the next screen, enter the current setting value (default is 4.00 mA) and the measured
current value of the gas detector analog output. Then you need to save by moving the cursor to
the "Save" line. If necessary, you can abort the calibration of the current output by selecting the
"Cancel" line. When the calibration is complete, the display shows the status "Current output
calibration complete" for a few seconds. The detector then goes back to the "Analog Output

Calibration" menu.

KAMBEPOBKA T.4MA

KAJMBEPOBKA T.4MA

KAMBEPOBKA T.4mMA

BbIXOAA?
PHET 4

3ANYCTUTb NPOLEEAYPY
KANIMBPOBKW TOKOBOI'O

JA

MOAAYA U3MEPEHUE
4.00 MA 4.00 MA
POTMEHA4 COXPAHUTb

3ABEPWEHUE
KAJIMBPOBKH
TOKOBOIO BbIXOAA

To start the procedure for calibrating the current output at the 20 mA point, go to the
"Yes" line. On the next screen, enter the current setting value (default 20.00 mA) and the
measured current value of the analog output of the gas detector. Then you need to save by
moving the cursor to the "Save" line. If necessary, you can abort the calibration of the current
output by selecting the "Cancel" line. When the calibration is complete, the display shows the
status "Current output calibration complete" for a few seconds. The detector then goes back to

the "Calibration" menu.

KAJINBPOBKA T.20MA

KAIUBPOBKA T.20MA

KAJIMBPOBKA T.20MA

BbIXOAA?
PHET 4

3ANYCTUTb MPOLEAYPY
KA/IMBPOBKW TOKOBOI'O

JA

MNOJAYA U3MEPEHUE
20.00 MA 20.00 MA
POTMEHA4 COXPAHUTb

3ABEPWEHUE
KAJIMBPOBKU
TOKOBOro BbiXOAA

3) In the "HART Setup” submenu you can change the HART address.
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15.2.3.3 "Access” setup submenu

In the "Access" submenu, you can change the password for access. Setting an access
password will restrict access to the following menu items:

Menu » Information » Instrument information » Readings range.
Menu » Calibration » Zero calibration.

Menu » Calibration » Range calibration.

Menu » Setup » Measurements.

Menu » Setup » Access.

Menu » Setup » Factory settings.

The password is edited and saved in a manner similar to editing the gas detector
parameters:

TECTUPOBAHME - enter the password editing mode by holding the
TECT AHANOF . BHIXOAA -lo
TECT AMCNNER magnet to the ¥ icon,
TECT JATHMKA
BbIXOA - by holding the magnet at the ]:A) or @Z icons for 2

seconds the shifting between the digits is carried out
(the selected digit flashes),

TECT AHANOI . BbIXOIA
YCTAHOBKA  U3MEPEHWA

R i 4,00 BA - changing the selected digit is performed by briefly
22‘-’; gM holding the magnet to:1A or @Z icons,

BBEAWTE HOBbIA MAPOJIb

BbIXO/

0000

TECT AUCNNEA
NPOBOAUTCA ABTOMATHMYECKM

TECT AATHHMKA
NPOBOAMTCA ABTOMATUYECKH

P
- holding the magnet against the ]\VJ icon for 2 seconds will save the password and return to the
"Access" submenu. Exit edit mode without saving is performed by briefly holding the magnet against the

1
¥ icon. The default password is 0000.

15.2.3.4 "Factory settings” setup submenu

In the "Factory settings" submenu you can update the device parameters to the factory
settings.

15.2.4 "Testing" menu

The testing menu contains the following menu items: "Relay Test", "Analog Output Test",
"Display Test", "Instrument Test".
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15.2.4.1 "Analog output test” testing submenu

The "Analog output test” submenu allows you to test the 4-20 mA analog output. To do this,
enter any current value in the "Setting" column in the range of 4.00 to 20.00 mA and monitor the
value of the current output in the "Measurement" column and on the current output of the gas
detector itself. If the results are not satisfactory, the current output shall be recalibrated in the

"Analog Output Setup” menu.

TECT_AHAOr . BbIXOJA TECT C30
YCTAHOBKA  U3MEPEHMA HAJMYUE C30:
MA 4.00 MA ABAPUA BbIK/I
20.3 B norori BbIKN
500 Om nopor2 BbIKN
BbIXOJ BbIXOA

15.2.4.2 "Display test” testing submenu

The display test is performed automatically in the form of an animation on the display.
When complete, a window is displayed with the caption: The test is complete.

15.2.4.3 "Instrument Test” testing submenu

Testing of the gas detector is performed in automatic mode and takes place throughout
the entire time the instrument is in operation.
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16 Zero setting and sensitivity calibration

& Do not operate the detector if it is mechanically damaged or if the seals are broken.

Do not open the detector in an explosive environment while the power supply is on.

Only trained personnel should have access to the internal parts of the detector for any
work.

The housing of the gas detector should be grounded. Internal and external grounding
devices and grounding signs according to GOST 21130-75 are provided for grounding the gas
detector.

Do not disassemble the gas detectors or interchange parts between them.

It is not allowed to discharge SRS-CGM into the atmosphere of working premises during
adjustment and verification of the gas detector.

For the AXIOM gas detector, zero adjustment is performed at startup and then when the reading
deviates from zero by a value within the error range.

If the zero drift of the device exceeds the daily error limits, the detector needs to be
replaced and sent to the manufacturer for repair.

After power is applied, in order to begin the calibration process, keep the detector
powered on for the following periods of time:

AXIOM IR — 10 minutes;
AXIOM LEL — 1 hour;
AXIOM EC - 1 hour*;
AXIOM EC (0O3) — 24 hours;
AXIOM EC (NO2) — 24 hours.
AXIOM PID - 1 hour;
AXIOM MEMS - 1 hour;
*The heat-up time can be increased depending on the electrochemical sensor used. For
more specific information refer to the detector data sheet in Section 2.2 Basic Technical

Characteristics.

In zero and sensitivity calibration mode, the current output signal of the gas detector is
inhibited (default 3.0 mA) to avoid false alarms.

If the environment in which the gas detector is installed contains any residual amount of
the gas to be detected, then an VZG (verification zero gas) cylinder must be used to set the
zero. If there is no residual quantity of the gas to be determined in the environment, then
ambient air can be used for zero calibration. It is recommended to use zero air or high purity
nitrogen as VZG.
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calibration nitrogen (N2) shall be used. Nitrogen (N2) must be shall for zero calibration.

To achieve the required accuracy when calibrating the sensitivity, calibration gas shsll be used

& Ambient air can be used to calibrate the oxygen sensor (20.9 vol. % of oxygen). For zero
& at a concentration between 25% and 75% of the measurement range.

To calibrate the gas detector, use an appropriate gas cylinder, constant flow regulator,
and calibration nozzle (see Section 5). The flow rates used for the various calibration gases are
shown below.

Gas type Flow rate (I/min)
Gas mixtures CH;COOH acetic acid from 0.310 0.5
Air or Ny for zero setting from 0.510 1.0
Combustible gases (thermocatalytic sensor) from1tol1l.5
02
H2S
CcO from 0.5t0 1.0
H2
Toxic gases
goor:bustlble gases (infrared sensor) from 0.4 to 0.6

16.1 Zero calibration using a magnetic key
Magnet zero calibration requires:

(D) AXIOM; ‘
(2) Magnetic key;

(3) Rotameter;

(4) Gas regulator;

(5) VZG (verification zero gas) or
a known clean atmosphere with
no residual quantity of the gas to
be determined.

If ambient air CANNOT be
used as a reliable calibration gas
for setting the ZERO, install the
calibration nozzle on the gas
detector (see Section 5) and
connect the VZG to the gas
detector.

=l

'R e

n w‘,

& For the oxygen sensor, nitrogen (N2) shall be used for zero calibration.
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1)

2)

3)
4)

5)

6)

To enter the calibration mode, bring the magnet to the @Z zone, hold the magnet in this
position for 2 seconds and then remove it. Status LED starts flashing frequently (green,
10 times per second), after which it enters the zero calibration mode — flashing bright
pink at a frequency of 1 time per second.

If VZG is used for zero setting, it shall be fed through the calibration nozzle. Gas flow
rate is from 0.5 to 1.0 I/min.

After 3 minutes, briefly bring the magnet to the @Z zone. The process of saving the
data will begin. Alternating single flash of the Status LED in blue for 5 seconds.

If VZG is used for zero setting, turn off the gas supply. The zero setting is complete and
saved.

This will be followed by a return to the zero calibration mode. Status LED flashes bright
pink at a frequency of 1 time per second.

Ty
If you do not need to calibrate the sensitivity, briefly bring the magnet to the "Enter” ]3_6
zone. The gas detector will enter the measurement mode (Status LED glows green with
a frequency of 1 time per second), or wait for 2 minutes till the gas detector will
automatically enter the measurement mode.

16.2 Sensitivity (range) calibration using the magnetic key

Magnet sensitivity calibration requires:

(DAXIOM with calibration nozzle;

(2) Magnetic key:;

(3) Rotameter;

(4) Gas regulator;

(5) SRS-CGM (standard reference sample — control gas mixture.
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For the oxygen sensor, ambient air (20.9 vol. % of oxygen) can be used for sensitivity
calibration.

1) Bring the magnet to the magnetic zones in the following sequence: 3@ ]g 3@ @Z

,‘\
, ]QJ The gas detector will enter the sensitivity calibration mode. Status LED flashes
twice in bright pink at a frequency of 1 time per second.
2) Supply the SRS-CGM (25...75 % of the measuring range), using the calibration nozzle.

3) After 3 minutes, briefly bring the magnet to the @Z zone. The process of saving the
data will begin. Alternating single flash of the Status LED in blue color for 5 seconds.

4) Disconnect the supply of VZG gas. Sensitivity calibration has been performed and
saved.

5) This will be followed by a return to the sensitivity calibration mode (You can repeat
saving if necessary). Status LED flashes bright pink at a frequen;:l/ of 1 time per second.

6) Exit the calibration mode by bringing the magnet to the "Enter" \‘.J zone. Without a
magnet, the detector will remain in sensitivity calibration mode for 5 minutes and then
enter the measurement mode (Status LED will flash green at a frequency of 1 time per
second).

16.3 Zero calibration using the menu

Zero calibration requires:

O AXIOM; .

@ Magnetic key:;
© Rotameter;
O Gas regulator;

© VZG (verification zero gas) or a
known clean atmosphere with no
residual quantity of the gas to be
determined.

If ambient air CANNOT be
used as a reliable calibration gas for
setting the ZERO, install a
calibration nozzle on the gas
detector (see Section 5) and
connect the VZG to the gas detector.

& For the oxygen sensor, nitrogen (N2) shall be used for zero calibration.
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1) To enter the main menu of the gas detector, hold the

—
magnet to the ]\‘J icon for 5 seconds in the
measurement mode. When the magnet is held, the
magnet icon and a vertical time report will appear in the
upper right corner of the display.

2) After that, the main menu opens. To navigate through
the menu items, bring the magnet to the corresponding

"Calibration” @Z icon

K%
Briefly hold the magnet against the ¥ icon.

3) In the opened window, select: "Zero calibration”

using the correspondrng CZ or ]:) icons to
navigate through the lines. Briefly hold the magnet

against the L) icon.
4) To start this procedure, go to the "Yes" line using

the approprrate Cz or ]D icons.

1
Briefly hold the magnet against the ¥ icon.

5) If VZG is used for zero setting, it shall be fed
through the calibration nozzle. Gas flow rate is from
0.5t0 1.0 I/min.

6) To start this procedure, go to the "Next" line using
the approprlate Cz or ]:) icons. Briefly hold the
magnet against the ]V ¥ icon.

7) The zero calibration procedure takes at least 30

seconds. After that it is necessary tog to the
"Save" line using the corresponding

Lo Y1
icons.

Briefly hold the magnet against the ]J icon.
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8) If VZG is used for zero setting, turn off the gas
supply. The zero setting is complete and saved.

KAJIMBPOBKA HYNA

9) When calibration is complete, the display shows the

status "Instruments calibration complete" for a few z:ﬁsggggzs
seconds. The detector then goes back to the JATYMKA
"Calibration” menu. Briefly hold the magnet against

the ]?J icon.

16.4 Sensitivity (range) calibration using the menu
Sensitivity (range) calibration using the magnet requires:

@ AXIOM with calibration nozzle;

@ Magnetic key:

@©Rotameter;

O Gas regulator;

© SRS-CGM (standard reference sample — control gas mixture..

&i"r.

é For the oxygen sensor, ambient air (20.9 vol. % of oxygen) can be used for sensitivity
calibration.
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1) To enter the main menu of the gas detector in the
measurement (normal operation mode), hold the

Ty
magnet against the ]J icon for 5 seconds. When
the magnet is held, the magnet icon and a vertical
time report are displayed in the upper right corner
of the display.

2) In the main menu that opens, select "Calibration”
item. To navigate through the menu items, hold the

magnet against the vzlgon. To enter, briefly hold
the magnet against the ]\‘6 icon.

3) In the opened window, select: "Range Calibration”

item using the appropriate @z or ]:A) icons to

navigate through the lines. To enter the "Range
Calibration”, briefly hold the magnet against the

]9 icon.

4) To start this procedure, go to the "Yes" line using
the appropriate @z or 3@ icons. —~
Briefly hold the magnet against the ]\‘_4 icon.

5) Then enter the concentration of the supplied gas*.

*The default concentration is the concentration
recorded in the "AXIOM Setup" submenu.

To change the value:

» Using the appropriate or @Z icons ]3) to

navigate through the lines. As you move to the
concentration value, the numbers will begin to
"flash", changing the background from yellow to
black.

~—
» Briefly hold the magnet against the ]\‘_4 icon. The
number change mode is activated.
» The numeric values change one character at a
time. To select the digit to be changed, bring and

hold the magnetic key near the @Z or ]6) icons.
The digit being changed will "flash".
» To increase the digits, briefly bring the magnet to

the 3@ icon; to decrease the digits — to the @Z
icon.
» To save the s/gt value, briefly hold the magnet

against the 1Y icon.
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6) To start this procedure, go to the "Next" line using

the appropriate @Z or :'I:AD icons. KATHEPOBKA MMAMASOHA

Supply the SRS-CGM (reference gas) to the gas S £ rc
detector (with a concentration of 25...75% of the POTMEHAY  [JANEE
measuring range) equipped the calibﬁtion nozzle.

Briefly hold the magnet against the 1Y icon.

7) The range calibration procedure lasts at least 30

seconds. Afterwards, the calibration parameters KAMEPOBKA AMANAIOHA

shall be saved ppm 1 D 6
. . @Z 3@ . 32cek 845mB

Using the appropriate or icons select the POTMEHAY _ COXPAHMTDL

"Save" command.
Briefly hold the magnet against the I& icon.

8) Disconnect the supply of VZG gas.

When calibration is complete, the display shows the o e

. . 3ABEPWEHUE r
status "Instruments calibration complete” for a few KATMEPOBKH
seconds. The detector then goes back to the SR

"Calibration" menu.

16.5 Zero calibration using HART communicator

Detailed description of the supported commands, the communication protocol of the
HART interface as well as the HART menu structure according to section 20.

& This option shall be supported when HART is connected via a current loop according to Figure
12.

Zero calibration requires:

MHr
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(1) AXIOM with HART current loop option;
(2) Rotameter;

(3) Gas regulator;

(@) VZG (verification zero gas) or a known clean atmosphere with no residual quantity of the gas

to be determined;

(5) HART communicator.

If ambient air CANNOT be used as a reliable calibration gas for setting the ZERO, install
the calibration nozzle (see Section 5) on the gas detector and connect the VZG to it.

1) Turn on the HART communicator (if necessary, go from the
main menu to the connection settings section) and wait until
communication with the gas detector is established.

Once the connection is established, the main menu will be
displayed.
You need to select the "Settings" item.

2) Then select the "Calibration” menu item.

3) Next, select "Calibrate Sensor” item.
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4) Select "Calibrate Zero" to calibrate the sensor zero.

5) Next, a warning message will appear:
"Automatic loop control needs to be disabled." That is, the
value of the current output is fixed and does not correspond to
the sensor reading (exactly for the period of this operation).
Press "OK."

6) The next warning will appear: "This will affect the sensor
calibration.”

7) Next, the following message will appear: "Apply input O to the
sensor". Ensure that the calibration is performed in a clean
atmosphere with no residual detectable gas, or supply VZG to
the AXIOM.

8) Atfter that you should press "OK" and wait for the sensor
readings to stabilize.
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9) 9) A notification window will appear indicating that the zero
calibration is complete.
If VZG is used for zero setting, turn off the gas supply.

10)  This completes zero calibration. A note will appear:
"Automatic loop control return is possible."

16.6 Sensitivity calibration using HART communicator

< V) 2 X
axiom

OBHyneHne CeHcopa BbIMOMHEHO YCMNELIHO

OTMEHA
- Q A X

MPUMEYAHWUE. Bo3amoxeH Bo3BpaT
aBTOMAaTWUYECKOro ynpaBneHns KoHTypa

ok |

Detailed description of the supported commands, the communication protocol over the
HART interface as well as the HART menu structure according to section 20.

& This option shall be supported when HART is connected via a current loop according to Figure

12.

Sensitivity calibration requires:

~,
et
-




@ AXIOM with HART current loop option;
@ HART communicator.
@©Rotameter;

O Gas regulator;

© VzG (verification zero gas) or a known clean atmosphere with no residual quantity of the gas

to be determined;

@ SRS-CGM (standard reference sample — control gas mixture.. If ambient air CANNOT be
used as a reliable calibration gas for setting the ZERO, remove the moisture-proof attachment,
install the calibration nozzle (see Section 5) on the gas detector and connect the VZG to it.

1) Turn on the HART communicator (if necessary go from the
main menu to the connection settings section) and wait until
communication with the gas detector is established.

Once the connection is established, the main menu will be
displayed. You need to select the "Settings” item.

2) Then select the"Calibration” menu item.

3) Next, select "Calibrate Sensor” item
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4) Select "Calibrate Range” item to calibrate the sensitivity range
of the sensor.

5) Next, a warning message will appear:
"Automatic loop control needs to be disabled.” That is, the
value of the current output is fixed and does not correspond to
the sensor reading (exactly for the period of this operation).
Press "OK."
The next warning will appear:
"This will affect the calibration of the sensor". Press "OK"

6) Next, the following message will appear: "Apply input O to
sensor (0 % vol)".
Ensure that the calibration is performed in a clean atmosphere
with no residual detectable gas or supply VZG to the AXIOM.
Enter the value "0" in the field.

7) In the line "Process applied" the reading should be "0 % vol".
Press "Yes".
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8) Supply the SRS-CGM for range calibration.
After three minutes, the supplied concentration needs to be
entered into the input box.

9) In the "Process applied" line the reading should be "X % vol".

p.

(0 %vol)

CMPABKA|YIANWTH|OTMEHA | BBOR

.

MpumereHHbI npouecce X %vol
paBeH KOHTPOMNbHOMY nokasaHuio npubopa?

v B X

|OTMEHA | BBOf

X is the range calibration value entered above. ;ﬂZT
If the values match the entered concentration, click "Yes".
L

10) Calibration complete. A note will appear: "Automatic loop
control return is possible."

MPUMEYAHUE. BoamoxeH Bo3spar
aBTOMAaTUYECKOro ynpaBneHus KOHTypa

v B X

(@)

s

17 Possible malfunctions

Possible malfunctions of the gas detector are displayed on the LED indicator (OLED

display) as error codes.

Error code displayed by the

gas detector Error description

Action to take when an
error is detected

System errors

Error code 12

Defective 12 MHz quartz resonator

Error code 20

Defective internal heating source

Error code 21

Defective sensor heating source

Error code 25

Defective EEPROM AT25

Error code 32

Low voltage in the 3.3 V circuit

Send the detector to

Error code 34

High voltage in the 3.3 V circuit

the manufacturer for

Error code 45

Defective FLASH AT25

repair

Error code 49

Low voltage in the 5.0 V circuit

Error code 51

High voltage in the 5.0 V circuit

Error code 54

Defective DAC AD5410 (current output)

Error code 75

STLM75 temperature sensor malfunction

INSTRUMENT
BREAKDOWN

No sensor

Install a functioning
sensor
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Sensor malfunctions
Error code 11 Defective ADS1113
Error code 25 Defective EEPROM AT25
Error code 30 Bridge voltage 3.0 V is out of tolerance L
Error code 33 Bridge voltage 3.3 V is out of tolerance Install a functioning
Error code 50 Bridge voltage 5.0 V is out of tolerance Sensor
Error code 75 Defective STLM75
Error code 91 Defective LMP91000

Note:* Contact the manufacturer to purchase the sensor.

18 Technical maintenance
Only trained personnel should have access to the internal parts of the detector for any work.

The gas detector can only be operated by persons who have studied this manual and
have been instructed on safety.

Do not operate the detector if it is mechanically damaged or if the seals are broken.

Do not open the detector in an explosive environment while the power supply is on.

The housing of the gas detector should be grounded. Internal and external grounding
devices and grounding signs according to GOST 21130-75 are provided for grounding the gas

detector.

Repairs to the gas detector should be performed only by the manufacturer's personnel or
by persons authorized by the manufacturer to perform repairs.

Do not disassemble the gas detectors or interchange parts between them.

Do not expose the detector to temperatures outside the specified operating ranges.

At the end of their service life, replaceable electrochemical sensors for oxygen and toxic
gases shall be disposed of in an environmentally friendly manner. Disposal should be carried
out in accordance with local regulations on waste management practices and environmental

protection legislation.

Do not incinerate electrochemical sensors because the cells may emit toxic vapors when
burned.

Current repair of the gas detector is not applicable.

57



18.1 General guidelines

Technical maintenance (TM) is performed to ensure normal operation of the gas detector
during its lifetime.

working with electrical installations in blast danger areas, who have studied this manual, certified

2 Technical maintenance shall be carried out by trained persons who know the safety rules for
and authorized to work with these products.

Types and timing of maintenance activities:

- external visual inspection of the gas detector — at least once every 6 months;
- periodic functioning check — at least once every 6 months;

- cleaning of the metal-ceramic filter of the gas detector — once a year;

- sensor replacement — as required;

- verification — once a year.

External visual inspection of the gas detector and periodic functioning checks are
performed on-site. Flame arrestor filter cleaning and sensor replacement shall be carried out in
an explosion-proof area (can be carried out with the instrument switched on).

18.2 External visual inspection

When performing an external visual inspection, make sure that the gas detector is free of
mechanical damage and contaminants that could affect the gas detector functioning. If
necessary, remove contamination using a damp cloth and soap.

18.3 Periodic functioning check

Periodic functioning check includes checking the zero reading and sensitivity of the gas
detector.

The check shall be performed using VZG (zero air or high purity nitrogen) and a CGM
with a concentration between 25% and 75% of the measuring range of the component to be
determined, using a calibration nozzle. If the CGM with the component to be determined is not
available in pressurized cylinders, it is allowed to supply a substitute gas mixture (equivalent
gas) using a conversion factor. Actual value. C of the equivalent gas concentration
corresponding to the value of the component to be determined is calculated according to the
following formula:

C=C1-+K,
where C; is the concentration value of the equivalent gas,
K1 is the conversion factor.

For equivalent gas and conversion factor, refer to the data sheet of the gas detector.
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Example: The gas detector is set for diesel fuel. Equivalent gas: propane. Conversion
factor: 3.18. When a gas mixture of 25% LFL propane is supplied, the diesel fuel concentration
value will be: 25*3.18=79,5% LFL.

Monitor the gas detector readings on a (4-20 mA) current loop in accordance with
Section 22. In case the readings are outside the tolerance limits, correct the zero readings and
sensitivity according to Section 16.

18.4 Cleaning the ceramic-metal filter

Cleaning is carried out to restore the filter capacity. It is necessary to remove the
moisture-proof attachment of the measuring module, unscrew the sensor cover (Fig. 25) and
purge the filter inside it with compressed air from both sides, starting from the inner side. If
visible dirt remains after purging covering the pores of the filter, it needs to be replaced. The
sensor cover and filter assembly needs to be replaced.

To order a spare part — sensor cover with ceramic-metal filter, please contact the
manufacturer.

Figure 15 — Disassembly scheme for sensor replacement

18.5 Sensor replacement

The sensor is replaced if the readings are out of tolerance and cannot be corrected, or if
the sensor fails.
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Sensor replacement requires (Fig. 15):

- disconnect power to the detector,

- unscrew the rain cover,

- unscrew the loose head that covers the sensor,

- gently pull the sensor and remove it from the connector,
- install the new sensor in the connector,

- Reassemble in reverse order.

To order a spare part — sensor, please contact the manufacturer.

After replacing the sensor, it is necessary to perform the initial verification of the gas dyeyceluk
according to the verification procedure.

18.6 Verification

Gas detectors are subject to initial verification before commissioning and after repair, as
well as to periodic verification during operation. Interval between verifications is 1 year.

Verification shall be performed according to the verification procedure. The up-to-date
version is available on the manufacturer's website. In the Products section you should find
AXIOM, and in the "Files" column — the "Verification Procedures” subheading, which contains
the necessary information.

AXIOM gas detectors can be verified on-site in their operating position without
disassembly under the following conditions:

- ambient air temperature, C 20015;
- relative humidity, % from 30 to 80;
- atmospheric pressure, kPa from 84 to 106.7;

- Cylinders with CGM shall be kept at the temperature 20050C for at least 24 hours;

- mechanical effects, dust, aggressive impurities, external electric and magnetic fields (except earth
fields) and deviations from the working position are not recommended.
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20 HART menu structure

The HART protocol (Highway Addressable Remote Transducer) is designed for the
connection of industrial instruments. HART allows digital data and power to be transmitted over
two wires while maintaining compatibility with analog instruments of the 4-20 mA current loop
standard.

Typical application area for HART is explosion-proof equipment, where the low power of
the HART signal makes it easy to meet the requirements of intrinsically safe circuit
standards.

Advantages of using the HART protocol:

» Transmission of parameters via 4-20 mA current loop and digital interface
via the same communication line;

» Transmission of (accompanying) digital information without interrupting the
main analog signal;

» Completely open standard;

» Standard commands and data structure for various devices;

» High signal-to-interference immunity.

Communicators are used to configure HART protocol compatible gas
detectors. For example, the Emerson 475 communicator. In order to be able to work with this
type of instruments, you need to load a so-called device description driver (DD or DTM) into the
communicator (gas detector description file). Download DD files for AXIOM from the official
website.

By connecting a HART communicator to the gas detector, it is possible to perform the
following operations:

» Zero and range calibration;
» Changing the thresholds of the gas detector triggering;
» Obtaining information about the gas detector

HART menu structure:

WELCOME SCREEN

Menu item Data example

1. DeviceSetup

2. GasConcentration 0 %LEL

4. PV Loop current 4 mA

5. CurrentGas Methane

7. LoopCurrentMode Point to Point HART Mode
*Selecting DeviceSetup opens the following menu

items
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The menu structures are shown below:

» Online
» Setup

» Sensor calibration
Zero calibration
Range calibration

» Parameters
Threshold 1
Threshold type 1
Threshold 2
Threshold type 2

Activate the service menu

» Browse
Model
Distributor
Device ID
Tag
Long tag
Descriptor
Message
Date
Final assembly No.
HART protocol version
Device pol. ver.
Software version
Polling address
Cycle mode for curr.

Concentration

Gas type

PV Cycle for curr.

Current status
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21 RS485 exchange protocol

Axiom. RS485 exchange protocol

Interface RS485 (default settings: 9600 bit/s, 8 databits, Nonparity, stopbit 1; Modbus address —
last two digits of the factory number).

HOLD group registers:

0x03 — group of registers read

0x06 — write one register

0x10 — register group write

Address

Description

Range

Access

0x0000

Module ID

R/-

0x0001

St. byte — RS485 network address: 1...255

0x0002

HART network address

R/W

0x0003

Status:

bit 0 — always 0

bit 1 — threshold 1

bit 2 — threshold 2

bit 3 — no sensor or the sensor is damaged,;
bit 5 — signal excess

bit 6 — module initialization in progress

bit 7 — mode 0 — operating, 1 — service bit 8 —
standby

bit 10 — emergency (some problems with the
instrument)

R/-

0x0004

Module Settings:

- bit 4..7 — Measurement unit
--0-vol. %

--1-ppm

For IR and MEMS:
--2-%LFL IEC
--3-%LFLISO
Others:

-- 2 —ppb
--3-%LFL

-- 4 — mg/cm?®

-- 5 — ug/lcm®

bit 8..9 — Discreteness:
--0-*1;

--1-7*10;

-- 2 —-*100;

bit 10..15 — Reserve

R/W

0x0006

Upper range value

0...65535

R/W

0x0007

Threshold 1

0...65535

R/W

0x0008

Threshold 2

0..65535

R/W
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Hysteresises

0x0009 | - bit 0..7 — Hysteresis 1 R/W

- bit 8..15 — Hysteresis 2

Calibration mode Read:

0 — operating mode 1 — zero calibration

2 — concentration calibration 3 — point

calibration 4 mA

4 — 20 mA point calibration

5 — current output testing
0x000C | Write: R/W

0x0000 — exit to operation mode

0x185D — Mode. Zero calibration

0x64C4 — Mode. Concentration calibration

0x5530 — Mode. Point calibration 4 mA

0x55C3 — Mode. Point calibration 20 mA

0x3535 — Mode. Current output testing

0x7294 — changes saving
0x000D | Calibration gas concentration R/W
0x000E | Concentration at magnetic calibration R/W
0x000F | Current in initialization mode, * 100, mA R/-
0x0010 | Current in service mode, * 100, mA R/-
0x0012 | Dead zone R/W
0x001B | SENSOR. Sensor type R/-
0x0020 | SENSOR. Gas name. Symh.0and 1 R/-
0x0021 | SENSOR. Gas name. Symb. 2 and 3 R/-
0x0022 | SENSOR. Gas name. Symb. 4 and 5 R/-
0x0023 | SENSOR. Gas hame. Symb. 6 and 7 R/-
0x0024 | SENSOR. Gas name. Symh. 8 and 9 R/-
0x0025 | SENSOR. Gas name. Symb. 10 and 11 R/-
0x0026 | SENSOR. Gas name. Symb. 12 and 13 R/-
0x0027 | SENSOR. Gas hame. Symb. 14 and 15 R/-
0x0071 | 20 mA range reference point Lo R/W
0x0072 | 20 mA range reference point Hi R/W
0x0075 | Dual display enabling R/W
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INPUT group registers

0x04 — group of registers read

Address Description Range Access
0x0000 | Module ID R/-
0x0101 | Factory number Hi R/-
0x0102 | Factory number Lo R/-
0x0103 | Software version R/-
0x0104 | Software version. Build R/-
0x0105 | Output current * 100 R/-

Lo condition:
bit 0 — always 0
bit 1 — threshold 1
bit 2 — threshold 2
ox0106 | Pit3 —no sensor or the sensor is damaged R/-
bit 5 — signal excess
bit 6 — module initialization in progress
bit 7 — mode 0 — operating, 1 — service
bit 10 — emergency (some problems with the
instrument)
0x0110 | Current concentration value R/-
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22 Nominal static conversion function

The concentration value output from the current loop is calculated using the nominal
static conversion function. The function shows the dependence of the electric current strength of
the output signal on the concentration of the component to be determined:

(1)

where lnom is the output current in mA;
C; is the measured concentration in % vol;

Cmax is the maximum value of the volume rate of the determined component corresponding to the output
current of 20 mA.

Calculation of the measured concentration is carried out according to the following formula:

Ii—10
= 2
s (2)
where i is the output current of the gas detector at the check point (mA);
lp is the initial output current of the gas detector of 4 mA
K is the conversion factor:
mA
K=16——————F 3)

Cmax - Cmin
where Cnax is the maximum concentration of the measurement range;

Cmin =0 is the minimum concentration of the measurement range.
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Appendix A

for Pattern Approval of Measuring Instruments
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Appendix C
Declaration of Conformity to CU TR 020/201
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vccneaoBaTensCkuii MenbiTatensHbin ueHTp “Linpkox-rect” OO0 "MpodHapsop™; Cxema
AexknapuposaHus: 14,

nononumnuna nmbopuauna Cransaprsi o uHsie nopMaThanwe goxymente: FTOCT 30966-2002 (M3K 61326-1:1967),

WMOCTE Tex| CPEACTS ANEXTPOMBINMTHAN. I obopya ANR MIMEPEHUR, ynpaanexws w nabopartopworo
P TpeSonamnn it MOTOAW MCHMTANRA", paasen 4, no‘p.uomez 85-12 YCnoaus U CROKM XDaHEHus: Vamnxmnn
NPOAYXUMK B cooTBaTCTEwM C Tpebosanwawn NOCT 15150-68 Cpox xp (cnywBes, roaHOCTM) y o np A € NPOAYRLMK
IKCNYATAUMONNOR AOKYMENTRLMMN

Aexnapauwns 0 COOTBETCTBMU AEHCTBMTENbHA C AaThl perucTpaummn no 24.01.2027
BKNIOYMTENbLHO

B AHTOH AHAPEEBUY

(®. W. 0. 3anenTenn)
EA3C N RU 1-RU.PA01.B.31131/22
25.01.2022

71



Appendix D

Seismic Resistance Conformity Certificate

C

CeiicmobesonacHocTb

CUCTEMA QOGPOBONBHOR CEPTHOUKALIMM

Cucrema A06poBoAbHON cepTrdmkaumm
B 06AACTH CEACMOCTONRKOCTH, BUOPOYCTORYMBOCTH, BUBPONPOHHOCTH,
CTOAKOCTM K KAMMATHYECKMM BO3AeHCTBYIOmMM hakTopam
119119, £ Mockso. Aasmmcioni npochext. Aom 42, kopnye 1-2-3, komHaTa 15-22

CEPTUOUKAT COOTBETCTBUA

Cepus 001 Ne 1026
Beuian

OG6uiectso ¢ orpaiuuenoll orsercTaeHROCTLI0 «MHUPAKCy.

Aapec: 617764, [epsckuit xpail, r Yaiisoscxkmii, ya Jlenuna, 1. 61a, oduc S01.
Daxruyecknii agpec: 617764, Hepmcxuil kpail, r Yakixonckuit, v Jdennna, 4. 61a. oduc 301,
Teaedon: +7 (342) 259 88 55, ¢-mail; info@mirax-safety.com,

(MANNEHOSSHME OPrRINNALHN, BOTY NBRICH CepTmdinT)

Hacrosuumit ceprudurar y1ocroBepsier, 4T0 NPOAYKUHS
lazoananuzarop craunonapusie AXIOM, sumnyekaesmuie no TY 26.51.53-002-24060426-2021.

(HAMMEHOBAMME TIPOIYKLIEN)

COOTBETCTBYET TPEBOBAHMSM I'OCT

(HARMSHORLINE HOPMATHRINOND 20KYMEHTA )

FOCT 30546.1-98. TOCT 30546.2-98. 'OCT 30546.3-98,
(ucnonnenne celiemoctolixocTy 9 Gannos no wkane MSK-64)

HA OCHOBAHHH

(MAHMEHOBAMINS POTOKOAN HCOIWTRNMA, SETON npoacpox |

[porokona wucrmranuii Ny 08-23/01 or 11.01.2023 rogs, swaansoro McnsrareasHbiv UeHTPOM
AneKkTpoTexHIiecKiX iaenil «CrpofiMonTany. peructpannoribil Ne POCC RU.31297.04KT V0,004,

Opras no cepruduranmn: OGMEcTBO ¢ OrPaAHHYEHHOH 0TBETCTBEHHOCTHIO
«lentp cepruduraunn «BEJEC»

Qaxryeckuii azpec: 195009, r. Cankr-

Kopi. 2, JHT. A, IT. 2, KoM, 26

fere

Perucrpaunonusiit Homep: CBh.0C.011
Jara perucrpaunn: 12.01.2023

Cpox neiicrsus cepruuxara:  11.01.2026

i
Pomsusou 'A. L

(DHO) "(Baanme,

Caurr-IlerepGypr
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OOBPOBOJIbHAA CEPTU®UKALIUA NMPOAYKUUA

Cucrema nobposansHon ceptudnkauinn 8 OGNACTH BROMBILNENHON 1 3NONOrwsecxod GelonacHocTk “Mpomsiunenssii sreneptT”
3apervcTprposana GeepantHiv reHTCTROM NO TEXHINBCKDMY DETYNUPOBAHWO 1 MeTponorm 11.04 2016,
perucTpaumnonssit NePOCC RU 31485.04100

CEPTU®UKAT COOTBETCTBUA
Ne 04HJI0101 RU.CO4317

Cpox aeiicrera ¢ 27.10.2022 no 26.10.2025

Ne 1305758

OPI'AH 10 CEPTHO®HKALIHH OGuwectsa ¢ orpanntenton oteercrsennoctsio «CamapaTectn. Mecto
HaxoxaeHns (aapec opuanseckoro auua): 443030, POCCHA, Camapexas obaacrs, ropoa Camapa, yanua
Ypuuxoro, aom 19. Aapec mecta ocymectaachns acarensiocti: 443030, POCCHSA, Camapckas o6, r Camapa,
Kenemmonopoxuniii pafion, yu. Ypuuxoro, i 19, xomn. 46, 48, 49, Teaedon: +7(846)206-03-79. Anpec
mekTporioi nouts: info@samarasert.ru, CBHICTC/ILCTRO O NPHIHAHMI KOMNCTCHTHOCTH OPraKa no
ceprudmxawnn Ne POCC RU.31485.04M1100.101 ot 20.05.2021 roaa.

NMPOAYKUHSA [Nooananmsatops craumonapime AXIOM xoa OK
[poaykums usrorosacka s coorsercraun ¢ TY 26.51.53-002-24060426-2021 034-2014 (KTIEC 2008)
«"asoananisaTops! craumnonapisic AXIOM» 26.51.53

Cepuitnsiit BRTyCK

COOTBETCTBYET TPEBOBAHHAM HOPMATHBHBIX /JIOKYMEHTOB xoa TH B4
I'OCT P M3K 61508-1-2012, FOCT P M2K 61508-2-2012, FOCT IEC 61508-3-2018 9027101000
Vposeus noanors Gesonacnoctn YIIB2 (SIL2) npu OAC (HFT) = 0.

H3INOTOBHTEJIb OGuwectso ¢ orpasnseHnoi OTBETCTREHHOCTLIO «Mupakey

IOpuanccknit aapec: 617764, Mepmokuii kpait, r. Hadxoscxuit, yiu. Jlennna, 1. 61A, odue 501
HHH: 5920040229

CEPTH®HKAT BbBLUIAH OGuiectso ¢ OrpaniyeHioN OT8eTcTBeNHOCTEIO «Mupakcy
I0prmwaeckuit aapec: 617764, Iepmexuit kpait, r. Hafixosexui, ya. Jennna, 1 61A, odwme 501
Tenedon: +7 (342) 259 - 88 - 55. E-mail: info@mirax-safety.com

HHH: 5920040229

HA OCHOBAHHH nporokona nensrrannit Ne 249-22/10 o1 26.10.2022 roaa, B5AaHHOIO HCIIBITATEALHLM
UEHTPOM DacKTpoTexHnyecknx iaeanh «CrpoliMonTany 3aKpliTOro aKUHOHEPHOro odWecTsa
Hayuno-nponssoacrsennstil uentp «CTPOHMOHTAX»

JAONOJTHATEJIBHAS HHOOPMALIHS Cxema cepruduxawin: 3¢

‘é’ A.M. Kysuenos
! IWHIMRBL, asaan
,- Pl A7

/) ©.10. 3vixos
7 IR, aMpIs
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