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The device will be labelled with the information shown below:

Target gas, calibration gas and span value

Serial number and date of manufacture

Area classification markings

Fig. 3 Label
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3.2. Electrical Installation

Instructions for Electrical Connection

Attention!

The device must be installed only in compliance with the applicable
regulations, otherwise the safe operation of the device is not
guaranteed.

Shielded cable for measuring devices is recommended.

Always observe maximum cable lengths and cross-sections shown below.

Water or impurities can penetrate the device through the cable. In hazardous
areas, it is recommended to install the cable in a loop just before entry into the
device or to slightly bend it to prevent water from entering.

Wiring Requirements

The following table provides typical cable lengths and wire sizes for installation.
The HART signal requires a load across the signal.

Power Wire size Distance Signal Load

DC 24V 1.0mm

500m(without audible and

visual alarm )

130m(with audible and visual

alarm AF5000)

Signal Load

250 (with HART)

Signal Load 450

( without HART)

DC 24V 1.5mm

800m(without audible and

visual alarm )

180m(with audible and visual

alarm AF5000 )

Signal Load

50 (with HART)

Signal Load 450

( without HART)

DC 24V 2.5mm

1300m(without audible and

visual alarm )

250m(with audible and visual

alarm AF5000)

Signal Load

50 (with HART)

Signal Load 450

( without HART)

Proper installation should prevent water and dirt from entering the unit via the
wires or conduit.

The device sensor is provided with 4 wires for use. The table below shows the
wire colour definitions:

Wiring Colour Definitions for sensor

Wire colour Definition



Red 24 VDC [DC +]

Yellow 4 ~ 20 mA Source [SIG]

White 0 VDC [DC -]

Green/Yellow Earth Ground

An external power source is required. Use a high quality, DC power supply with
low noise characteristics. See the diagram below for power supply and wiring
details:









LTCH/UTCH

TEMP = XX Display the current temperature of PCBA

SLAVE ADDR = XXX Display the Modbus address

[M-02] - Parameter setting

(1)Press button “+” to select M-02 in the measure mode.

(2)Press button “ON” on the remote controller to enter the submenu.

(3)Enter password:

The password has four digits.

The first of the four digits starts blinking.

(4)To change the value, press button “+” or “-” to increase or decrease data.

(5)Press button “ON” after changing value to save data.

The first of the four digit stops blinking.

The second digit starts blinking.

(6)Repeat procedure for all left digits.

If the password is correct, the displays shows the next submenu.

If the password is wrong, the display returns to the menu M-02.

Display character of the

submenu item
Meaning

ALARM_L= XX Low alarm point 5% ~ (configured high

alarm threshold-1%)

ALARM_H= XX High alarm point (configured low alarm

threshold+1%) 99%

ALARM RELAY2 = DENE/

ENER

Low Alarm relay energized / de-energized

ALARM RELAY2 = DENE/

ENER

High Alarm relay energized / de-energized

ALARM RELAY1 =

LTCH/UTCH

Low Alarm relay latch / un-latch

ALARM RELAY2 =

LTCH/UTCH

High Alarm relay latch / un-latch

TEMP SETTING = XX Temperature sensor calibration

SLAVE ADDR = XX Modbus address setting
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lock: even if gas concentration become normal the alarm signal is still valid

unlock: if gas concentration become normal the alarm signal will be deleted

Changing parameters is similar to the password input:

(1)Press button “ON”.

The highest digit starts blinking.

(2)To change the value, press button “+” or “-” to increase or decrease data.

(3)Press button “ON” after changing value to save data.

(4)Repeat procedure for all left digits.

[M-03] – new password setting (default value is 0000)

(1)Press button “+” to select M-03 in the measure mode.

(2)Press button “ON” on the remote controller to enter the submenu.

(3)Enter password:

The password has four digits.

The first of the four digits starts blinking.

(4)To change the value, press button “+” or “-” to increase or decrease data.

(5)Press button “ON” after changing value to save data.

The first of the four digit stops blinking.

The second digit starts blinking.

(6)Repeat procedure for all left digits.

If the password is correct, the displays shows the next submenu.

If the password is wrong, the display returns to the menu M-03.

Display character of the

submenu item
Meaning

NEW PASSWORD Input new password

Changing parameters is similar to the password input:

(1)Press button “ON”.

The highest digit starts blinking.

(2)To change the value, press button “+” or “-” to increase or decrease data.

(3)Press button “ON” after changing value to save data.

(4)Repeat procedure for all left digits.

[M-04] – Load default



(1)Press button “+” to select M-04 in the measure mode.

(2)Press button “ON” on the remote controller to enter the submenu.

(3)Enter password:

The password has four digits.

The first of the four digits starts blinking.

(4)To change the value, press button “+” or “-” to increase or decrease data.

(5)Press button “ON” after changing value to save data.

The first of the four digit stops blinking.

The second digit starts blinking.

(6)Repeat procedure for all left digits.

If the password is correct, the detector will restart .

If the password is wrong, the display returns to the menu M-04.

factory default mode:

a) Low alarm: 25%

b) High alarm: 50%

c) High/low alarm relay: de-energized state (relay contact is opened)

d) Unlock

e) MODBUS RTU address 1

f) Temperature offset value is 0

[M-05] –LED test

(1)Press button “+” to select M-05 in the measure mode.

(2)Press button “ON” on the remote controller to enter the submenu. Then

detector display OFF

(3)Press button + one time the all LED will flash. Press button + again,

detector display OFF ,the LED stop flash.

Press the Button “OFF” to cancel the input during the process.
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5. Start-up and Calibration

5.1. Remote Controller and Menu Sequence

Initial Startup

The device is factory-calibrated and ready for use. The device provides a 4 - 20 mA
output signal that can be used in conjunction with data acquisition controllers. The
digital HART signal that is superimposed on the 4 - 20 mA output can be read by
control systems that are in compliance with HART Revision 7.0 format.

During device operation, the fault information shown below:

Fault code (4 ~ 20)mA Meaning

E-07 --- Pwer on flash self check fault

E-08 --- Pwer on RAM self check fault

E-09 --- Information flash CRC fault

E-10 --- Watchdog fault

E-11 --- ADC10 & ADC12 mismatch fault

E-12 --- Temperature sensor fault

E-13 --- Relay check fault

E-14 --- Task check fault

E-15 --- Relay SPI check fault

E-16 --- Information flash write fault

E-17 --- External reference check fault

E-18 --- Periodic flash check fault

E-19 --- Periodic RAM check fault

E-20 --- ADC12 stuck at high fault

E-21 --- ADC10 stuck at high fault

E-22 --- Periodic PC check fault

E-23 --- Periodic stack check fault

E-24 --- Periodic general purpose register check fault

E-26 --- Periodic SFR check fault

E-27 --- Periodic voltage check fault

E-28 --- Interrupt fault

E-52

0 Sensor failure. Communications not
available to sensor

2.0 Problem detected. Status available via
HART interface

2.5 Light path is blocked

3.0 Unit power was recently applied or calibration in
process with Cal SignalEnabled

3.5 Defined in chapter 5

E-53 20 ~ 20.5 >100% LEL gas is detected
by the device

*Output levels are customer configurable between 2.0 – 3.5 mA via the HART interface.

See the Hart Specification on the product CD for more information.
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6. Maintenance

6.1. General

Danger!

Before working on the device, turn off the power and secure against
restart.

There are NO field repairable internal components for this device. Do not attempt
to open the enclosure of the device, it is factory sealed for protection from
hazardous environments. If the troubleshooting guides in chapters 6.2 and 6.3 do
not alleviate the problem, contact your MSA representative.

6.2. Troubleshooting

The 4 ~ 20 mA output provides a limited set of information for diagnostic
purposes. Additional troubleshooting steps are outlined below.

General Troubleshooting Guide

Indication Action

Sensor IR source does not flash Verify sensor and facility wiring according to

the installation section and then reapply power

Sensor IR source is flashing

but no 4 ~ 20mA signal.

Verify sensor and facility wiring according to

the installation section and then reapply

power.

FAULT mA output Check power supply and restart.

Check to ensure that the calibration cap was

not left on the sensor for an extended time.

OBSCURATION mA output Verify optical path is not obscured or perform

the cleaning procedure below.

Elevated gas reading when no

gas is expected to be present

Clean the optical window and mirror using the

cleaning procedure below.

Apply zero gas to see if reading drops to zero.

If it does not, then perform Zero and Span

calibration.

Unstable 4 mA signal after

power on and warm up

Verify DC voltage supply is between

20 – 31 VDC. Total voltage, including any

AC components, must be less than 31 VDC.

If power supply is within 20-31 VDC, check

for noise on the input power line. Use of an

external filter may be required in this case.
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7. Technical Data

Measuring Range 0-100% LEL

Power Input 20 – 31 VDC

Power Consumption < 6.0 W

Signal Output 4 ~ 20 mA 3-wire current source

Temperature Range Sensor -40 to +70°C

Calibration Cap -30 to +60 °C

Drift Zero Drift < 1%LEL/ 3 months

Gain Drift < 2%LEL/ 3 months

Accuracy 50% LEL +/- 3 % LEL

> 50% LEL +/- 5 % LEL

Response Time t50 with
Environmental Guard

< 10 sec

t90 with
Environmental Guard

< 20 sec

Noise <1% FS

Humidity 15 to 95% RH,
non-condensing

Sensor Life  chapter 1.4

In-Rush Current < 350 mA

Physical Characteristics Length 203 mm

Weight 3.5 kg

Material type 316 Stainless Steel

Ingress Protection IP67 [3rd party certified]

7.1. Certification and Approval

Check with your MSA representative to verify availability or check the product
approval label for details on your model:

Dekra EXAM II 2G EEx d IIC T4

CE Low Voltage Directive, EMC Directive, ATEX

Calibration Cap, Intrinsic Safety ATEX, IEC, cCSAus















9.2 Marking, Certificates and Approvals According to IECEx
PrimaX IR Pro

Manufacturer: MSA (China) Safety Equipment Co., Ltd.

No. 8 Rui En Lane, Xingpu Road,

Suzhou Industrial Park, Jiangsu, China

Product: PrimaX IR Pro

Type of protection IEC 60079-0: 2007, IEC 60079-1: 2007

IEC 60079-31 :2008

Measuring function

for explosion protection :

no

Gas: see manual

Marking: PrimaX IR

Pro

Ex d IIC T4 Gb

Ex tb IIIC T130°C Db IP67

-50°C Ta +80°C

EC-Type Examination

Certificate:

IECEx BVS ??

Quality Assurance Notification : 0080

Year of Manufacture: : see Label

Serial Nr.: : see Label

EMC Conformance according

to the Directive 2004/108/EC

EN 50 270 :2007 Type 2

IEC 61 000 - 6 - 4 :2007
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The PrimaX IR Pro Gas Monitor has been subjected to rigorous reliability and functional
safety assessments, which have culminated in the gas monitor being certified to
IEC 61508, EN 50271 by TÜV Rheinland Industrie Service GmbH. The tables below
list the SIL parameters for this device.
Safety relevant parameters for the PrimaX IR Pro Gas Monitor:

Type B
Structure 1oo1

HFT 0

Safe Failure Fraction (SFF) 97%

DC 94%

S (Detected safe failure rate) 2114.16fit

DU (Undetected dangerous failure rate) 112.33fit

D (Dangerous failure rate) 1773.32fit

DD (Detected dangerous failure rate) 1660.99fit

PFD, PFH See table

MTTR 72 hr

TI (Test Interval) See table

Ambient Temperature 40

Hardware version 1.0

Software version 0.01

PFD1001
PFD1001
% SIL2

PFH1001
PFH1001
% SIL2

16week TI 2.76.2x10-4 2.76% 1.12x10-7 11.2%

52week TI 6.17.2x10-4 6.17% 1.12x10-7 11.2%

Possible structures and acquirable SILs
The following table shows which structure has to be selected to fulfill the
requirements of a specific SIL.
LDM = Low Demand Mode
HDM = High Demand or Continuous Mode

SIL1 SIL2 SIL3

LDM HDM LDM HDM LDM HDM

Structure 1oo1 X X X X X X

Depending on the selected configuration and the sensor version, the



following safety-relevant parameters have to be considered while
implementing the safety loop:

General conditions for safe use:
The application advice and the limitations of the manual have to

be considered. For calibration and maintenance, the regional and
national regulations have to be considered.

A defective device has to be repaired within 72 hours.
The HART

®

and Modbus interface cannot be used for the

transmission of safety related data.
The connected controller has to monitor the 4 ~ 20 mA signal

current for values below 4mA and above 20 mA.
A functional check/calibration check has to be done for the

complete system.
A visual check has to be done together with the calibration.

A system check has to be done every year.
Calibration and adjustment are part of the function/calibration

check.
The test gas must be the gas to be monitored. The concentration

of the test gas has to be in the middle of the measurement range.
For zero gas, clean air free of hydrocarbon combustible gas or

synthetic air has to be used.
An adjustment has to be done under the following conditions:

difference at zero > +/-5 % LEL
difference at sensitivity > +/-20 % of the rated value

If the calibration is inside of the valid tolerance, the calibration interval

can be doubled.
The maximum of the calibration interval is 52 weeks. -The gas monitor

has to be replaced if the sensor sensitivity during the operation is
reduced to less than 50% of the initial sensitivity.

Checking the relay output function is accomplished by proven test
every 1 year. And contact welding should be check by the proven test

The customer should connect a 0.5A fuse in the relay out loop.

Special conditions for SIL 2

The use of the device in a High Demand or Continuous Mode is
allowed only in a 1oo2 –structure (for PrimaX IR sensor).

The 4 ~ 20 mA output of the device must be monitored regarding deviations.






