Product Data Sheet

Technical Specifications
MEASUREMENT

Operating Principle
Gases Detected
Poison Resistance
Measurement Range
Output Sensitivity
Response Time (T, )
Linearity

Resolution

Catalytic Bead

200N-E CiTipelL®

Most combustible gases and vapou

Some

0 - 100%LEL

12 - 18 mV/%methane

<15 Seconds (methane)
Linear in range 0-5% methane
Dependant on electronics

Combustuble Gas

Sensor

Part Number: PM012-000

|e————— G110 mm ——————

E— G EZmmmax —ey

—-—

Product Dimensions

ELECTRICAL
Operating Voltage | 2.0 £ 0.1 VDC
Detector Operating Current | 180 mA in recommended circuit
Maximum Power Consumption | 422 mW

MECHANICAL
Connection | 18 mm pins
Housing Material | Stainless Steel 316
Pin Material | High temperature alloy
Orientation | Any

LIFETIME
Long Term Sensitivity Drift | <5% signal / month

Long Term Zero Drift | <2%LEL__._/month
Standard Warranty | 12 months from date of despatch

|

o/ ==

Gosmm

1.06 mm

N
-
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G0 mm
or 18.0 mm

ar fiying leads=

:

-

IA5 mm

All dimensions in mm
All tolerances +0.15 mm

N.B. All performance data is based on conditions at 20°C,
unless othewise stated

50%RH and 1013 mBar unless otherwise stated.

Relative Sensitivity

The table below shows the variation in response of a 200N-E CiTipeL on exposure to a range of gases and vapours
at the same %LEL concentration. The figures are experimentally derived and expressed relative to the methane
signal (=100).

Note: The results are intended for guidance only, and for the most accurate measurements an instrument should
be calibrated using the gas under investigation.

Gas / Vapour Relative | Gas / Vapour Relative | Gas / Vapour Relative
Sensitivity Sensitivity Sensitivity
Methane 100 Methane 100 Methane 100
Propane 55 Methanol 85 Ethyl Acetate 45
n-Butane 55 Ethanol 65 Hydrogen a0
n-Pentane 45 iso - Propyl Alcohol 50 Ammonia 120
n-Hexane 45 Acetone 55 Cyclohexane 50
n-Heptane 45 Methyl Ethyl Ketone 45 Leaded Petrol 55
n-Octane 40 Toluene 35 Unleaded Petrol 65

Each sensitivity has been rounded to the nearest 5%.
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Product Data Sheet

It is recommended that confirmation of adequate sensor performance be conducted on a regular basis by
means of a defined, sensor calibration procedure. The calibration frequency will depend upon the environment
in which the sensor is operated and on the perceived level of risk from the build up of flammable atmospheres.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product
improvement City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or
damage resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification
or an offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted.
As the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time

400-7181-886 2



Product Data Sheet 300PZ CiTipelL®

Combustible Gas Sensor
Part Number : PM792--000

Key Features & Benefits:
e Compact, open can design
¢ High poison resistance

Performance Characteristics Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected

Range

Sensitivity

T90 Response Time
Poison Resistance
Linearity

Catalytic Oxidation

Most combustible gases and
vapours

0-100% LEL

11 to 15 mV/%methane

<15 seconds

Highly Resistant

Linear up to 5% methane

ELECTRICAL

Operating Voltage
Detector Operating Current
Resolution

2.0+ 0.1VDC
280 mA in recommended circuit
Electronics dependant

MECHANICAL

Casing Material
Pin Material
Orientation Sensitivity

Stainless steel 316
KOVAR alloy
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 10%
0-100% RH non-condensing

LIFETIME

Long Term Span Drift*

Long Term Zero Drift*
Recommended Storage Temp
Shelf life

Expected Operating Life
Warranty

<1% signal/month

<1% LEL ,.../month

0°C to 20°C

6 months in sealed container
2 years in clean air

12 months from date of

despatch

* Measured over a 6 month period

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.
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Product Data Sheet

Poison Resistance

The graphs below show the effects of typical silicone and sulfur containing compounds on a 300PZ CiTipeL®.
Hexamethyl-disiloxane (HMDS) is chosen as an example of a particularly virulent poison, the effects of which are

irreversible. Hydrogen sulfide (H,S) is also a commonly encountered poison.

The graphs show the results of accelerated tests on unprotected sensors - in practice it is extremely unlikely
continuous levels of even a few ppm of HMDS would be encountered. Similarly, 100 ppm H,S is approximately

seven times the Short Term Exposure Limit in the UK.

The 300PZ will operate for significantly longer in an environment containing silicone oil vapours than a traditional
standard sensor. The effect of 100 ppm H_S is also very small, and upon removal of H,S the sensor will return to
its original sensitivity. In practice, this means the 300PZ can operate for months or years in an environment where

a traditional sensor may need replacing after a matter of days or weeks.
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Relative Sensitivity

The table below shows the variation in response of a CDH300 CiTipelL® on exposure to a range of gases and
vapours at the same %LEL concentration. The figures are experimentally derived and expressed relative to the

methane signal (=100).

Note: The results are intended for guidance only. For the most accurate measurements an instrument should be calibrated

using the gas under investigation.

Combustible Relative
Gas/Vapour Sensitivity
Methane 100
Propane 70

n - Butane 65

n - Pentane 60

n - Hexane 40

n - Heptane 40

n - Octane 25
Methanol 70
Ethanol 50

iso - Propyl Alcohol 40

*Each sensitivity has been rounded to the nearest 5%

Combustible
Gas/Vapour
Acetone

Methyl Ethyl Ketone
Toluene

Ethyl Acetate
Hydrogen
Cyclohexane
Unleaded Petrol
Ethylene

1,3, Butadiene
Acetylene

Relative
Sensitivity

45
40
20
35
100
40

35
90
70
75

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness

of the products and to ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower
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4P-50 CiTipeL®

Combustible Gas Sensor
Part Number: PM123-000

Key Features & Benefits:

e ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected

Range

Sensitivity

T90 Response Time
Poison Resistance
H,S Filter Lifetime
Linearity

Catalytic Oxidation

Most combustible gases and
vapours

0-100% LEL

37 £ 7 mV/%methane

<20 seconds (methane)
Resistance to H,S poisoning
Typically 1000 ppm hr
Linear up to 3% methane

ELECTRICAL

Operating Voltage

Detector Operating Current
Maximum Power Consumption
Resolution

4.25VDC

56 + 6 mA

276 mW

Electronics dependant

MECHANICAL

Casing Material

Pin Material

Weight

Orientation Sensitivity

Stainless steel 316
Gold plated brass
24 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

<5% signal/month
<5% LEL _,.../month
0°C to 20°C

6 months in sealed container

12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.
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Product Dimensions
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Accelerated Life Tests
4P-50 - HMDS Poison Resistance

100.0

90.0

80.0

70.0

60.0

Signal in 2.5% Methane/ 20ppm HMDS

50.0 T T T T T T
0 10 20 30 40 50 60 70

Time of Exposure (mins.)

Accelerated Life tests .
4P-50 vs 4P-51C HMDS Poison Resistance Effect of Temperature on Zero Signal

100.0 10.0

—+—4P-50 —%-4P-51C 8.0 ‘

©
=4
5]

6.0 q

4.0 4
2.0 ,//
0.0 1 o

-2.0 +

=3
o
o

~
o
o

4.0

Signal in Air (%LEL equiv.) nulled @20°C

o
o
o

-6.0 q

Signal in 20ppm HMDS/ 2.5% Methane

-8.0 -

50.0 T T T T T -10.0 ‘
0 10 20 30 40 50 60 -20 -10 0 10 20 30 40 50 60

Time of Exposure (mins.) Temperature (°C)

Note: Temperature and Poison resistance data is supplied for guidance only.

Relative Sensitivity

The table below shows the variation in response of the CiTipeL on exposure to a range of gases and vapours at the
same %LEL concentration. The figures are experimentally derived and expressed relative to the methane signal (=100).
Testing was performed using 50%LEL CH, (based on 100%LEL CH, = 5%vol.)

Note: The results are intended for guidance only. For the most accurate measurements, an instrument should be
calibrated using the gas under investigation.

Gas / Vapour S::sliattii\)’i:y* Gas / Vapour s::sliattii\),ify*
Methane 100 Carbon monoxide 115
Propane 65 Acetone 70
n-Butane 65 Methyl ethyl ketone 55
n-Pentane 60 Toluene 40
n-Hexane 50 Ethyl acetate 60
n-Heptane 45 Hydrogen 115
n-Octane 40 Ammonia ** 130
Methanol 95 Cyclohexane 55
Ethanol 85 Leaded Petrol 60
Iso-propyl alcohol 60 Unleaded Petrol 60
Acetylene 80 Ethylene 85

1, 3-Butadiene 60

* Each sensitivity has been rounded to the nearest 5%
** T4, for ammonia has been extended. Contact City Technology for further details.
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Product Approval

Approval Body: CANADIAN STANDARDS ASSOCIATION
sp Test Standard: CSA Std C22.2 No 30-M1986
NRrué Explosion-Proof Enclosures for Use in Class 1 Hazardous Locations
Product Categories: CSA has evaluated the flame propagation characteristics only of the device for Class I, Division
1, Groups A,B, C and D.
Certificate Number: CA 103143
Approval Body: UNDERWRITERS LABORATORIES INC.®
Test Standard: UL 913
Product Categories: Class 1, Groups A, B, C, D.
Certificate Number: E 180262
Approval Body: SIRA CERTIFICATION SERVICE
] Test Standard: EN 60079-0: 2006, General Requirements
s I ra EN 60079-1: 2007, Flameproof Enclosures 'd'
Product Categories: ExdIICT6 Gb, & 112G, (€0518
CERTIFICATION Certificate Number: 01 ATEX1205X

The 4P is also certified under the IECEx Scheme as follows:

Test Standard: IEC 60079-0: 5th Edition 2007, General Requirements
IEC 60079-1: 6th Edition 2007, Flameproof Enclosures 'd’

Product Categories: ExdIIC T6 Gb

Certificate Number: IECEx SIR 04.0013X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate numbers Sira 01ATEX1205X and
SIR 04.0013X;

1. The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1IB
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

2. The equipment is certified for use in ambient temperatures of -20°C to +40°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94
/ 9/ EC Annex Il, clause 1.5).

4, Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN/IEC 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-19).

400-7181-886 8
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71,

7.2.

Special conditions for safe use

Matrix of limitations

DW30 Cw2248

0.5W

1w

The 4P Series Sensing Head is designed to be connected to a gas detector which shall provide
an intrinsically safe supply and having a maximum output power (P ) not greater than the wattage
detailed in the matrix above.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.

400-7181-886 9
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10. The 4P Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the 4P-75 Gas
Sensing Head as an example:

I ' l CiTipeL® 01AT?EI)I?;A205X
4P-75 S/N @ 112G Atex Marking
CITY| PO6 15z, UK C€0518 Pi=1W
w CiTipeL® [ECEX SIR
04.0013X
4P-75 SIN _ IEC Marking
CITY| PO6 1Sz, UK PI=IW
1. Certain substances are known to have a detrimental effect on catalytic elements as used in the

4PSeries Gas Sensing Head.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period

of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the 4P Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.
Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.

400-7181-886
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Key Features & Benefits:

4P-50C CiTipelL®

Combustible Gas Sensor
Part Number: PM563-000

e ATEX, UL and CSA Approvals

¢ Withstands EN/IEC 60079-0 impact test

e Enhanced H,S and silicone poison resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected
Suitable for

Unsuitable for

Range

Sensitivity

T90 Response Time
Poison Resistance

H_S Filter Lifetime
Linearity

Catalytic Oxidation
Combustible gases

Methane, ethane, propane,
butane, pentane, hexane,
carbon monoxide & hydrogen
Higher hydrocarbons, alcohols,
ketones, esters, hydrogen
sulfide and other sulfur
containing compounds
0-100% LEL

37 £ 7 mV/%methane

<20 seconds (methane)
Resistance to H,S poisoning
Superior silicone resistance
Typically 1000 ppm hr

Linear up to 3% methane

ELECTRICAL

Operating Voltage

Detector Operating Current
Maximum Power Consumption
Resolution

4.25VDC

56 + 6 mA

276 mW

Electronics dependant

MECHANICAL

Casing Material

Pin Material

Weight

Orientation Sensitivity

Stainless steel 316
Gold plated brass
24 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm = 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

<5% signal/month

<5% LEL __,.../month

0°C to 20°C

6 months in sealed container
12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.
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Signal in 2.5% Methane/Air (%LEL) calibrated at 20°C

100.0

Accelerated Life tests
4P-50 vs 4P-50C HMDS Poison Resistance
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Note: Temperature and Poison resistance data is supplied for guidance only.

The table below shows the variation in response of the CiTipeL on exposure to a range of gases and vapours at
the same %LEL concentration. The figures are experimentally derived and expressed relative to the methane

Relative Sensitivity

signal (=100). Testing was performed using 50%LEL CH, (based on 100%LEL CH, = 5%vol.)

Note: The results are intended for guidance only. For the most accurate measurements, an instrument should be

calibrated using the gas under investigation.

Gas / Vapour S::sl?ttii\)lify* Gas / Vapour Ss:sl?ttii\),ify*
Methane 100 Carbon monoxide 130
Propane 70 Hydrogen 120
n-Butane 70 Ammonia ** 155
n-Pentane 60 Cyclohexane 55
n-Hexane 60 Ethylene 90
Acetylene 85 1, 3-Butadiene 60

* Each sensitivity has been rounded to the nearest 5%
**T,, for ammonia has been extended. Contact City Technology for further details.

400-7181-886
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Product Approval

Approval Body: CANADIAN STANDARDS ASSOCIATION
sp Test Standard: CSA Std C22.2 No 30-M1986
NRrué Explosion-Proof Enclosures for Use in Class 1 Hazardous Locations
Product Categories: CSAhas evaluated the flame propagation characteristics only of the device for Class |, Division
1, Groups A,B, C and D.
Certificate Number: CA 103143
Approval Body: UNDERWRITERS LABORATORIES INC.®
Test Standard: UL 913
Product Categories: Class 1, Groups A, B, C, D.
Certificate Number: E 180262
Approval Body: SIRA CERTIFICATION SERVICE
] Test Standard: EN 60079-0: 2006, General Requirements
S I ra EN 60079-1: 2007, Flameproof Enclosures 'd'
Product Categories: ExdIICT6 Gb, & 112G, C€0518
CERTIFICATION Certificate Number: 01 ATEX1205X

The 4P is also certified under the IECEx Scheme as follows:

Test Standard: IEC 60079-0: 5th Edition 2007, General Requirements
IEC 60079-1: 6th Edition 2007, Flameproof Enclosures 'd’

Product Categories: ExdIIC T6 Gb

Certificate Number: IECEx SIR 04.0013X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate numbers Sira 01ATEX1205X and
SIR 04.0013X;

1. The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1IB
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

2. The equipment is certified for use in ambient temperatures of -20°C to +40°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94
/91 EC Annex I, clause 1.5).

4, Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN/IEC 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-19).

400-7181-886 13
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71,

7.2.

Special conditions for safe use

Matrix of limitations

DW30 Cw2248

0.5W

1w

The 4P Series Sensing Head is designed to be connected to a gas detector which shall provide
an intrinsically safe supply and having a maximum output power (P ) not greater than the wattage
detailed in the matrix above.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.

400-7181-886 14



Product Data Sheet

10. The 4P Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the 4P-75 Gas
Sensing Head as an example:

I ' l CiTipeL® 01AT?EI)I?;A205X
4P-75 S/N @ 112G Atex Marking
CITY| PO6 15z, UK C€0518 Pi=1W
w CiTipeL® [ECEX SIR
04.0013X
4P-75 SIN _ IEC Marking
CITY| PO6 1Sz, UK PI=IW
1. Certain substances are known to have a detrimental effect on catalytic elements as used in the

4PSeries Gas Sensing Head.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period

of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the 4P Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.
Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.

400-7181-886
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Product Data Sheet

4P-75 CiTipelL®

Combustible Gas Sensor
Part Number: PM493-000

Key Features & Benefits:

e ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected

Range

Sensitivity

T90 Response Time
Poison Resistance
H,S Filter Lifetime
Linearity

Catalytic Oxidation

Most combustible gases and
vapours

0-100% LEL

24 + 4 mV/%methane

<20 seconds (methane)
Resistance to H,S poisoning
Typically 1000 ppm hr
Linear up to 3% methane

ELECTRICAL

Operating Voltage

Detector Operating Current
Maximum Power Consumption
Resolution

3.0vDC

757 mA

263 mW

Electronics dependant

MECHANICAL

Casing Material

Pin Material

Weight

Orientation Sensitivity

Stainless steel 316
Gold plated brass
24 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

<5% signal/month

<5% LEL _,.../month

0°C to 20°C

6 months in sealed container
12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.

400-7181-886
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Product Data Sheet

Accelerated Life Tests
4P-75 HMDS Poison Resistance

100

80

70

60 4

Signal in 2.5% Methane/ 20 ppm HMDS

50 T T T T T
0 10 20 30 40 50 60
Time of Exposure (mins.)

Effect of Temperature on Methane Signal Effect of Temperature on Zero Signal

@
N
o

)

o

a
o

8.0 q

a
[=)

6.0

a
b
o

4.0

2.0 //,/

o
Il
)

Signal in 2.5% Methane/Air (%LEL) calibrated at 20°C
Signal in Air (%LEL equiv.) nulled @20°C

495 — —————*
00 : — 1
o ///
2.0 4
48.5 —
4.0
480
6.0
475
N 8.0 1
470
65 -10.0
B -20 -10 0 10 20 30 40 50 60
20 10 0 10 20 30 40 50 60 3
Temperature (oC) Temperature (°C)

Note: Temperature and Poison resistance data is supplied for guidance only.

Relative Sensitivity

The table below shows the variation in response of the CiTipeL on exposure to a range of gases and vapours at the
same %LEL concentration. The figures are experimentally derived and expressed relative to the methane signal (=100).
Testing was performed using 50%LEL CH, (based on 100%LEL CH, = 5%vol.)

Note: The results are intended for guidance only. For the most accurate measurements, an instrument should be cali-
brated using the gas under investigation.

Gas / Vapour S::sli‘.tii\yi?y* Gas / Vapour S(eRr\einattii),i:y*
Methane 100 Carbon monoxide 120
Propane 65 Acetone 70
n-Butane 65 Methyl ethyl ketone 55
n-Pentane 55 Toluene 40
n-Hexane 55 Ethyl acetate 55
n-Heptane 45 Hydrogen 110
n-Octane 35 Ammonia ** 140
Methanol 85 Cyclohexane 50
Ethanol 85 Leaded Petrol 60
Iso-propyl alcohol 65 Unleaded Petrol 60
Acetylene 90 Ethylene 90
1, 3-Butadiene 60
* Each sensitivity has been rounded to the nearest 5%
** T4, for ammonia has been extended. Contact City Technology for further details.

400-7181-886 17



Product Data Sheet

Product Approval

Approval Body: CANADIAN STANDARDS ASSOCIATION
sp Test Standard: CSA Std C22.2 No 30-M1986
NRrué Explosion-Proof Enclosures for Use in Class 1 Hazardous Locations
Product Categories: CSA has evaluated the flame propagation characteristics only of the device for Class I, Division
1, Groups A,B, C and D.
Certificate Number: CA 103143
Approval Body: UNDERWRITERS LABORATORIES INC.®
Test Standard: UL 913
Product Categories: Class 1, Groups A, B, C, D.
Certificate Number: E 180262
Approval Body: SIRA CERTIFICATION SERVICE
- Test Standard: EN 60079-0: 2006, General Requirements
s I ra EN 60079-1: 2007, Flameproof Enclosures 'd'
Product Categories: ExdIICT6 Gb, €& 112G, C€0518
CERTIFICATION Certificate Number: 01 ATEX1205X

The 4P is also certified under the IECEx Scheme as follows:

Test Standard: IEC 60079-0: 5th Edition 2007, General Requirements
IEC 60079-1: 6th Edition 2007, Flameproof Enclosures 'd’

Product Categories: ExdIIC T6 Gb

Certificate Number: IECEx SIR 04.0013X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate numbers Sira 01ATEX1205X and
SIR 04.0013X;

1. The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1B
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

2. The equipment is certified for use in ambient temperatures of -20°C to +40°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94
/91 EC Annex I, clause 1.5).

4, Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN/IEC 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-19).

400-7181-886 18
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71,

7.2.

Special conditions for safe use

Matrix of limitations

DW30 Cw2248

0.5W

1w

The 4P Series Sensing Head is designed to be connected to a gas detector which shall provide
an intrinsically safe supply and having a maximum output power (P ) not greater than the wattage
detailed in the matrix above.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.

400-7181-886 19



Product Data Sheet

10. The 4P Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the 4P-75 Gas
Sensing Head as an example:

I ' l CiTipeL® 01AT?EI)I?;A205X
4P-75 S/N @ 112G Atex Marking
CITY| PO6 15z, UK C€0518 Pi=1W
w CiTipeL® [ECEX SIR
04.0013X
4P-75 SIN _ IEC Marking
CITY| PO6 1Sz, UK PI=IW
1. Certain substances are known to have a detrimental effect on catalytic elements as used in the

4PSeries Gas Sensing Head.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period

of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the 4P Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.
Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.

400-7181-886
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Product Data Sheet

4P-75C CiTipelL®

Combustible Gas Sensor
Part Number: PM483-000

Key Features & Benefits:

e ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected
Suitable for

Unsuitable for

Range

Sensitivity

T90 Response Time
Poison Resistance

H_S Filter Lifetime
Linearity

Catalytic Oxidation
Combustible gases

Methane, ethane, propane,
butane, pentane, hexane,
carbon monoxide & hydrogen
Higher hydrocarbons, alcohols,
ketones, esters, hydrogen
sulfide and other sulfur
containing compounds
0-100% LEL

24 + 4 mV/%methane

<20 seconds (methane)
Resistance to H,S poisoning
Superior silicone resistance
Typically 1000 ppm hr

Linear up to 3% methane

ELECTRICAL

Operating Voltage

Detector Operating Current
Maximum Power Consumption
Resolution

3.0vDC

757 mA

263 mW

Electronics dependant

MECHANICAL

Casing Material

Pin Material

Weight

Orientation Sensitivity

Stainless steel 316
Gold plated brass
24 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm = 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

<5% signal/month

<5% LEL __,.../month

0°C to 20°C

6 months in sealed container
12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.

400-7181-886
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Product Data Sheet

Accelerated Life Tests
4P-75 vs 4P-75C - HMDS Poison Resistance
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Note: Temperature and Poison resistance data is supplied for guidance only.

Relative Sensitivity

The table below shows the variation in response of the CiTipeL on exposure to a range of gases and vapours at
the same %LEL concentration. The figures are experimentally derived and expressed relative to the methane
signal (=100). Testing was performed using 50%LEL CH, (based on 100%LEL CH, = 5%vol.)

Note: The results are intended for guidance only. For the most accurate measurements, an instrument should be
calibrated using the gas under investigation.

Gas / Vapour S::sl?ttii\)lify* Gas / Vapour Ss:sl?ttii\),ify*
Methane 100 Carbon monoxide 120
Propane 65 Hydrogen 110
n-Butane 65 Ammonia ** 140
n-Pentane 55 Cyclohexane 50
n-Hexane 50 Ethylene 95
Acetylene 90 1, 3-Butadiene 60
* Each sensitivity has been rounded to the nearest 5%
**T,, for ammonia has been extended. Contact City Technology for further details.
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Product Data Sheet

Product Approval

Approval Body: CANADIAN STANDARDS ASSOCIATION
sp Test Standard: CSA Std C22.2 No 30-M1986
NRrué Explosion-Proof Enclosures for Use in Class 1 Hazardous Locations
Product Categories: CSAhas evaluated the flame propagation characteristics only of the device for Class |, Division
1, Groups A,B, C and D.
Certificate Number: CA 103143
Approval Body: UNDERWRITERS LABORATORIES INC.®
Test Standard: UL 913
Product Categories: Class 1, Groups A, B, C, D.
Certificate Number: E 180262
Approval Body: SIRA CERTIFICATION SERVICE
- Test Standard: EN 60079-0: 2006, General Requirements
S I ra EN 60079-1: 2007, Flameproof Enclosures 'd"
Product Categories: ExdIICT6 Gb, €& 112G, C€0518
CERTIFICATION Certificate Number: 01 ATEX1205X

The 4P is also certified under the IECEx Scheme as follows:

Test Standard: IEC 60079-0: 5th Edition 2007, General Requirements
IEC 60079-1: 6th Edition 2007, Flameproof Enclosures 'd’

Product Categories: ExdIIC T6 Gb

Certificate Number: IECEx SIR 04.0013X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate numbers Sira 01ATEX1205X and
SIR 04.0013X;

1. The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1B
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

2. The equipment is certified for use in ambient temperatures of -20°C to +40°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94
/91 EC Annex I, clause 1.5).

4. Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN/IEC 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-19).
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Product Data Sheet

71,

7.2.

Special conditions for safe use

Matrix of limitations

DW30 Cw2248

0.5W

1w

The 4P Series Sensing Head is designed to be connected to a gas detector which shall provide
an intrinsically safe supply and having a maximum output power (P ) not greater than the wattage
detailed in the matrix above.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.
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Product Data Sheet

10. The 4P Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the 4P-75 Gas
Sensing Head as an example:

I ' l CiTipeL® 01AT?EI)I?;A205X
4P-75 S/N @ 112G Atex Marking
CITY| PO6 15z, UK C€0518 Pi=1W
w CiTipeL® [ECEX SIR
04.0013X
4P-75 SIN _ IEC Marking
CITY| PO6 1Sz, UK PI=IW
1. Certain substances are known to have a detrimental effect on catalytic elements as used in the

4PSeries Gas Sensing Head.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period

of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the 4P Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.
Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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Product Data Sheet

4P-90 CiTipeL®

Combustible Gas Sensor
Part Number: PM143-000

Key Features & Benefits:

e ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected

Range

Sensitivity

T90 Response Time
Poison Resistance
H,S Filter Lifetime
Linearity

Catalytic Oxidation

Most combustible gases and
vapours

0-100% LEL

75 £ 7 mV/%methane

<20 seconds (methane)
Resistance to H,S poisoning
Typically 1000 ppm hr
Linear up to 3% methane

ELECTRICAL

Operating Voltage

Detector Operating Current
Maximum Power Consumption
Resolution

3.3VvDC

28 £+ 5 mA

288 mW

Electronics dependant

MECHANICAL

Casing Material

Pin Material

Weight

Orientation Sensitivity

Stainless steel 316
Gold plated brass
24 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

<5% signal/month
<5% LEL _,.../month
0°C to 20°C

6 months in sealed container

12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.
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Accelerated Life Tests
4P-90 - HMDS Poison Resistance
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Relative Sensitivity

The table below shows the variation in response of the CiTipeL on exposure to a range of gases and vapours at the
same %LEL concentration. The figures are experimentally derived and expressed relative to the methane signal (=100).
Testing was performed using 50%LEL CH, (based on 100%LEL CH, = 5%vol.)

Note: The results are intended for guidance only. For the most accurate measurements, an instrument should be cali-
brated using the gas under investigation.

Gas / Vapour S::slitii\yi:y* Gas / Vapour S(eRr\einattii),i:y*
Methane 100 Carbon monoxide 110
Propane 60 Acetone 65
n-Butane 60 Methyl ethyl ketone 50
n-Pentane 55 Toluene 45
n-Hexane 45 Ethyl acetate 50
n-Heptane 45 Hydrogen 105
n-Octane 40 Ammonia ** 125
Methanol 90 Cyclohexane 55
Ethanol 70 Leaded Petrol 55
Iso-propyl alcohol 55 Unleaded Petrol 55
Acetylene 80 Ethylene 90
1, 3-Butadiene 55
* Each sensitivity has been rounded to the nearest 5%
** T4, for ammonia has been extended. Contact City Technology for further details.
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Product Approval

Approval Body: CANADIAN STANDARDS ASSOCIATION
sp Test Standard: CSA Std C22.2 No 30-M1986
NRrué Explosion-Proof Enclosures for Use in Class 1 Hazardous Locations
Product Categories: CSAhas evaluated the flame propagation characteristics only of the device for Class |, Division
1, Groups A,B, C and D.
Certificate Number: CA 103143
Approval Body: UNDERWRITERS LABORATORIES INC.®
Test Standard: UL 913
Product Categories: Class 1, Groups A, B, C, D.
Certificate Number: E 180262
Approval Body: SIRA CERTIFICATION SERVICE
- Test Standard: EN 60079-0: 2006, General Requirements
S I ra EN 60079-1: 2007, Flameproof Enclosures 'd"
Product Categories: ExdIICT6 Gb, €& 112G, C€0518
CERTIFICATION Certificate Number: 01 ATEX1205X

The 4P is also certified under the IECEx Scheme as follows:

Test Standard: IEC 60079-0: 5th Edition 2007, General Requirements
IEC 60079-1: 6th Edition 2007, Flameproof Enclosures 'd’

Product Categories: ExdIIC T6 Gb

Certificate Number: IECEx SIR 04.0013X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate numbers Sira 01ATEX1205X and
SIR 04.0013X;

1. The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1B
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

2. The equipment is certified for use in ambient temperatures of -20°C to +40°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94
/91 EC Annex I, clause 1.5).

4. Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN/IEC 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN/IEC 60079-19).
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71,

7.2.

Special conditions for safe use

Matrix of limitations

DW30 Cw2248

0.5W

1w

The 4P Series Sensing Head is designed to be connected to a gas detector which shall provide
an intrinsically safe supply and having a maximum output power (P ) not greater than the wattage
detailed in the matrix above.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.
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10. The 4P Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the 4P-75 Gas
Sensing Head as an example:

I ' l CiTipeL® 01AT?EI)I?;A205X
4P-75 S/N @ 112G Atex Marking
CITY| PO6 15z, UK C€0518 Pi=1W
w CiTipeL® [ECEX SIR
04.0013X
4P-75 SIN _ IEC Marking
CITY| PO6 1Sz, UK PI=IW
1. Certain substances are known to have a detrimental effect on catalytic elements as used in the

4PSeries Gas Sensing Head.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period

of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the 4P Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.
Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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Combustible Gas Sensor
art Number: PM759-000

Key Features & Benefits:
* ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance
* Reduced Orientation Effects

Performance Characteristics Product Dimensions

MEASUREMENT

Operating Principle | Catalytic Oxidation
Gases Detected | Most combustible gases and
vapours
Range | 0-100% LEL
Sensitivity | 31 £ 5 mV/%methane
T90 Response Time | <5 seconds (methane)
Poison Resistance | Resistance to H,S poisoning
Superior Silicone resistance
H,S Filter Lifetime | Typically 1000 ppm hr
Linearity | Linear up to 3% methane

16.9 nom. *
7 11.3 £#0.2

ELECTRICAL
Operating Voltage | 3.30 VDC
Detector Operating Current | 78 + 6 mA
Maximum Power Consumption | 295 mW ~
Resolution | Electronics dependant '

+
1.65 nom. *

4.0 +0

MECHANICAL

Weight | 2 g (nominal)
Orientation Sensitivity | None

ENVIRONMENTAL

Operating Temperature Range | -20°C to +55°C
Operating Pressure Range | 1 atm + 20%
Operating Humidity Range | 0-90% RH non-condensing

LIFETIME

Long Term Span Drift | <3% signal/month
Long Term Zero Drift | <5% LEL /month

methane
Recommended Storage Temp | 0°C to 20°C SIGNAL DETECTORCOME\EQ)S ATOR
Shelf life | 6 months in sealed container (+VS)
Warranty | 12 months from date of
despatch
Note: * Fits recommended Connector
N.B. Flow rate of 300 ml/min. Conditions at 20°C, All dimensions in mm
50% RH, and 1013 mbar unless otherwise noted. All tolerances +0.15 mm unless otherwise stated
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Relative Sensitivity

The table below shows the response variation of a MICROpeL 75 on exposure to a range of gases and vapours at the same
%LEL concentration. The figures are experimentally derived and expressed relative to the methane signal (=100).

Gas/Vapour Ss:sliattii\xy* Gas/Vapour Stl::sl?t:i\z;ay*
Methane 100 Acetone 65
Propane 60 Methyl ethyl ketone 55
n-Butane 70 Toluene 55
n-Pentane 60 Ethyl acetate 55
n-Heptane 50 Hydrogen 125
n-Octane 45 Cyclohexane 60
Methanol 105 Unleaded petrol 55
Ethanol 80 Ethylene 100
iso-propyl alcohol 60 Acetylene 95
*Each sensitivity has been rounded to the nearest 5%

Note: The results are intended for guidance only. For the most accurate measurements an instrument should be calibrated using the
gas under investigation.

Product Approvals

Approval Body: SIRA CERTIFICATION SERVICE
Test Standard: EN 60079-0:2009 Explosive Atmospheres Part 0 - General Requirements

- EN 60079-1:2007  Explosive Atmospheres - Equipment Protection by Flameproof Enclosures "d"
S I ra EN 60079-11:2007 Explosive Atmospheres - Equipment Protection by Intrinsic Safety "i"
CERTIFICATION EN 60079-31:2009 Explosive Atmospheres - Equipment Dust Ignition Protection by Enclosure "t"

Certification Code: Refer to section 7.2

Certification Number: Sira 02ATEX1161X

Atex Marking: & 12GDAM2 - C € 0518
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Instructions specific to hazardous area installations
(reference European ATEX Directive 94/ 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate number Sira 02ATEX1161X;

The equipment may be used with flammable gases and vapours with apparatus groups IIA, 1IB and IIC
and with temperature classifications T1, T2, T3 and T4.

2. The equipment is certified for use in ambient temperatures of -20°C to +55°C.
3. The equipment has not been assessed as a safety related device (as referred to by Directive 94 /9 / EC
Annex Il, clause 1.5).
4. Installation of the equipment shall be carried out by suitably trained personnel in accordance with the
applicable code of practice (e.g. EN 60079-14)
5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel in
accordance with the applicable code of practice (e.g. EN 60079-17).
6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with the applicable
code of practice (e.g. EN 60079-19).
7. The 'X' suffix to the certificate number relates to the following conditions for safe use;
7.1 The product shall be protected from mechanical stresses caused by impact and drop tests prescribed
in EN 60079-0:2006 clauses 26.4.2 and 26.4.3.
7.2 The Micropel models have the following power and temperature ranges:
Micropel 75 models Ex dia I/lIC T4 (Tamb -20°C to +55°C) {PMAX 0.8 W} Mb Gb
Ex t lIC T135°C (Tamb -20°C to +55°C) {PMAX 0.8 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +40°C) {PMAX 0.49 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +40°C) {PMAX 0.49 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +55°C) {PMAX 0.42 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +55°C {PMAX 0.42 W} IP6X Db
7.3 The Micropel minature combustile gas sensors shall only be connected to a gas detector that provides
a maximum, output power (P,) not greater than that detailed in the list above. In the case of the
Micropel 75 models, this shall be an intrinsically safe supply.
7.4 The product shall be protected from exposure to light prescribed in EN60079-0 clauses 7.3 and 26.10
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10.

10.1

10.2

It is recommended that confirmation of adequate sensor performance be conducted on a regular basis
by means of a defined, sensor calibration procedure. The calibration frequency will depend upon the
environment in which the sensor is operated and on the perceived level of risk from the build up of
flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction:
Enclosure Material: PEI, PPS or PTFE
Flame arrester: Stainless steel 316 mesh

If the equipment is likely to come into contact with aggressive substances, then it is the responsibility of
the user to take suitable precautions that prevent it from being adversely affected, thus ensuring that the
type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that may
affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from the material's
data sheet that it is resistant to specific chemicals.

The MICROpeL™ is available in several formats. Each will carry the certification shown in 10.1 on the
sensor and as shown in 10.2 on the packaging:

CITY TECHNOLOGY

MODEL DESIGNATION

SERIAL NUMBER (to include year of manufacture)
Sira 02ATEX1161X

€ 112G D/ IM2

The sensor may also contain information relevant to other certification bodies

CITY TECHNOLOGY AND/OR CITY TECHNOLOGY LOGO.
MODEL DESIGNATION

Ex d ia I/lIC T4 (Tamb -20°C to + 55°C)

Pi=0.8W

IP6X

The packaging may also contain information relevant to other certification bodies, as well as information
e.g. patent numbers, of a non-certification nature.
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11.

Certain substances are known to have a detrimental effect on catalytic elements as used inthe MICROpeL ™
series.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the catalyst
surface. This action is cumulative and prolonged exposure will resultin anirreversible decrease
in sensitivity. The most common of these substances are: lead or sulphur containing compounds;
silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons, are
absorbed or form compounds that are absorbed by the catalyst. The resultant loss of sensitivity
is temporary and in most cases a sensor will recover after a period of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection for the
MICROpeL™ should be provided.

Approval Body: UNDERWRITERS LABORATORIES INC.
Test Standard: UL913

a

Product Categories: Class I, Division 1, Groups A,B,C and D.

File Number: E180262

Conditions of Acceptability
These devices shall be installed in a suitable enclosure in accordance with the end product standard.
These devices shall be used within their specified electrical ratings.
These devices are intended for use in intrinsically safe circuits or within intrinsically safe devices.

Temperature test is to be performed on end use product.

Approval Body: CANADIAN STANDARDS ASSOCIATION
Test Standards: CAN/CSA E60079-0:02, Part 0
CAN/CSA E60079-1:02, Part 1
s p®A CAN/CSA E60079-11:02, Part 11

CAN/CSA - C22.2.No 157-92

Product Categories: Class I, Division 1, Groups A, B, C, D and T3C

File Number: 103143
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Notes
1. The sensor (operating voltage 3.3V) is suitable as intrinsically safe for Class |, Division 1, Groups A, B,
C, D, T3C when connected in compatible intrinsically safe gas detector circuits under assessed fault
conditions.
2. Certified as a component where the combustible gas performance tests shall be conducted on the gas

detector, and final assembly subject to acceptance by CSA. The final assembly of the gas detector shall
determine the markings or suitability in the appropriate hazardous location.

3. The sensor shall be protected from mechanical stresses caused by impact and drop tests. The applicable
tests shall be conducted in the final assembly.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improvement City
Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage resulting from the use of
this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an offer for sale. The products are always
subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As the products may be used by the client in circumstances
beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the relevance of these particulars to an application. Itis the clients’ responsibility
to carry out the necessary tests to determine the usefulness of the products and to ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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Combustible Gas Sensor
Part Number: PM769-000
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Key Features & Benefits:
e ATEX, UL and CSA Approvals
¢ Withstands EN/IEC 60079-0 impact test
e Enhanced H,S and silicone poison resistance
* Reduced Orientation Effects

Performance Characteristics Product Dimensions

MEASUREMENT

Operating Principle
Gases Detected
Suitable for

Unsuitable for

Range

Sensitivity

T90 Response Time
Poison Resistance

H,S Filter Lifetime
Linearity

Catalytic Oxidation
Combustible gases

Methane, ethane, propane,
butane, pentane, hexane,
carbon monoxide & hydrogen
Higher hydrocarbons, alcohols,
ketones, esters, hydrogen
sulfide and other sulfur
containing compounds
0-100% LEL

31 £ 5 mV/%methane

<5 seconds (methane)
Resistance to H,S poisoning
Superior silicone resistance
Typically 1000 ppm hr

Linear up to 3% methane

ELECTRICAL

Operating Voltage
Detector Operating Current
Maximum Power Consumption
Resolution

3.30 vDC

78 £ 6 mA

295 mW

Electronics dependant

MECHANICAL

Weight
Orientation Sensitivity

2 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 20%
0-90% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Warranty

N.B. Flow rate of 500 ml/min. Conditions at 20°C, 50%RH, and 1013

<3% signal/month

<5% LEL _,.../month

0°C to 20°C

6 months in sealed container
12 months from date of

despatch

mBar unless otherwise noted.

400-7181-886
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P 11.3 0.2,

o ;
< c
o [to}
< ©
H CLASS 1 DIVISION 1 |
GROUPS A B C AND D
‘e
©OINIANEE) LNSHLYE]
,-'v’l'\\l'-’H"",'U\ 1S
SIGNAL COMPENSATOR
petector ~ VS)

(+VS)

Note: * Fits recommended Connector

All dimensions in mm
All tolerances +0.15 mm unless otherwise stated
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Relative Sensitivity

The table below shows the response variation of a MICROpeL 75C on exposure to a range of gases and vapours at the
same %LEL concentration. The figures are experimentally derived and expressed relative to the methane signal (=100).

osnapou | grentve T casnapour | Shoive
Methane 100 Hydrogen 125
Propane 60 Ethylene 100
n-Butane 70 Acetylene 95
n-Pentane 65 n-Heptane 50
*Each sensitivity has been rounded to the nearest 5%

Note: The results are intended for guidance only. For the most accurate measurements an instrument should be calibrated using the
gas under investigation.

Product Approvals

Approval Body: SIRA CERTIFICATION SERVICE
Test Standard: EN 60079-0:2009 Explosive Atmospheres Part 0 - General Requirements

EN 60079-1:2007  Explosive Atmospheres - Equipment Protection by Flameproof Enclosures "d"
EN 60079-11:2007 Explosive Atmospheres - Equipment Protection by Intrinsic Safety "i"
EN 60079-31:2009 Explosive Atmospheres - Equipment Dust Ignition Protection by Enclosure "t"

sira

CERTIFICATION

Certification Code: Refer to section 7.2

Certification Number: Sira 02ATEX1161X

Atex Marking: &n2epimv2  C€ 0518
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Instructions specific to hazardous area installations
(reference European ATEX Directive 94 / 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate number Sira 02ATEX1161X;

1.

The equipment may be used with flammable gases and vapours with apparatus groups llA, IIB and IIC
and with temperature classifications T1, T2, T3 and T4.

2. The equipment is certified for use in ambient temperatures of -20°C to +55°C.
3. The equipment has not been assessed as a safety related device (as referred to by Directive 94 /9 / EC
Annex Il, clause 1.5).
4. Installation of the equipment shall be carried out by suitably trained personnel in accordance with the
applicable code of practice (e.g. EN 60079-14)
5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel in
accordance with the applicable code of practice (e.g. EN 60079-17).
6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with the applicable
code of practice (e.g. EN 60079-19).
7. The 'X' suffix to the certificate number relates to the following conditions for safe use;
71 The product shall be protected from mechanical stresses caused by impact and drop tests prescribed
in EN 60079-0:2006 clauses 26.4.2 and 26.4
7.2 The Micropel models have the following power and temperature ranges:
Micropel 75 models Ex dia l/lIC T4 (Tamb -20°C to +55°C) {PMAX 0.8 W} Mb Gb
Ex t lIC T135°C (Tamb -20°C to +55°C) {PMAX 0.8 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +40°C) {PMAX 0.49 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +40°C) {PMAX 0.49 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +55°C) {PMAX 0.42 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +55°C {PMAX 0.42 W} IP6X Db
7.3 The Micropel minature combustile gas sensors shall only be connected to a gas detector that provides
a maximum, output power (P,) not greater than that detailed in the list above. In the case of the
Micropel 75 models, this shall be an intrinsically safe supply.
7.4 The product shall be protected from exposure to light prescribed in EN60079-0 clauses 7.3 and 26.10
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8. It Is recommended that confirmation of adequate sensor performance be conducted on a regular basis
by means of a defined, sensor calibration procedure. The calibration frequency will depend upon the
environment in which the sensor is operated and on the perceived level of risk from the build up of
flammable atmospheres.

9 The certification of this equipment relies upon the following materials used in its construction:
Enclosure Material: PEI, PPS or PTFE
Flame arrester: Stainless steel 316 mesh
If the equipment is likely to come into contact with aggressive substances, then it is the responsibility of
the user to take suitable precautions that prevent it from being adversely affected, thus ensuring that the
type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that may
affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from the material's
data sheet that it is resistant to specific chemicals.

10. The MICROpeL™ is available in several formats. Each will carry the certification shown in 10.1 on the
sensor and as shown in 10.2 on the packaging:

10.1  CITY TECHNOLOGY
MODEL DESIGNATION
SERIAL NUMBER (to include year of manufacture)

Sira 02ATEX1161X
& 112 GD/IM2
The sensor may also contain information relevant to other certification bodies
10.2 CITY TECHNOLOGY AND/OR CITY TECHNOLOGY LOGO.
MODEL DESIGNATION
Ex dia I/lIC T4 (Tamb -20°C to + 55°C) Mb Gb
Pi=0.8W
IP6X
The packaging may also contain information relevant to other certification bodies, as well as information
e.g. patent numbers, of a non-certification nature.
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Certain substances are known to have a detrimental effect on catalytic elements as used in the MICROpeL ™
series.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the catalyst
surface. This action is cumulative and prolonged exposure will resultin anirreversible decrease
in sensitivity. The most common of these substances are: lead or sulphur containing compounds;
silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons, are
absorbed or form compounds that are absorbed by the catalyst. The resultant loss of sensitivity
is temporary and in most cases a sensor will recover after a period of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection for the
MICROpeL™ should be provided.

Approval Body: UNDERWRITERS LABORATORIES INC.
Test Standard: UL913

“
Product Categories: Class I, Division 1, Groups A,B,C and D.

File Number: E180262

Conditions of Acceptability
These devices shall be installed in a suitable enclosure in accordance with the end product standard.
These devices shall be used within their specified electrical ratings.
These devices are intended for use in intrinsically safe circuits or within intrinsically safe devices.

Temperature test is to be performed on end use product.

Approval Body:  CANADIAN STANDARDS ASSOCIATION
Test Standards: CAN/CSA E60079-0:02, Part 0
CAN/CSA E60079-1:02, Part 1
s p“’ CAN/CSA E60079-11:02, Part 11
A CAN/CSA - C22.2.No 157-92

Product Categories: Class |, Division 1, Groups A, B, C, D and T3C

File Number: 103143
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Notes
1. The sensor (operating voltage 3.3V) is suitable as intrinsically safe for Class I, Division 1, Groups A, B,
C, D, T3C when connected in compatible intrinsically safe gas detector circuits under assessed fault
conditions.
2. Certified as a component where the combustible gas performance tests shall be conducted on the gas

detector, and final assembly subject to acceptance by CSA. The final assembly of the gas detector shall
determine the markings or suitability in the appropriate hazardous location.

3. The sensor shall be protected from mechanical stresses caused by impact and drop tests. The applicable
tests shall be conducted in the final assembly.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improvement City
Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage resulting from the use of
this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an offer for sale. The products are always
subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As the products may be used by the client in circumstances
beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the relevance of these particulars to an application. Itis the clients’ responsibility
to carry out the necessary tests to determine the usefulness of the products and to ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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MICROpeL® 75M

Combustible Gas Sensor
Part Number: PM779-000

S ———
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Key Features & Benefits:

ATEX, UL and CSA Approvals

Withstands EN/IEC 60079-0 impact test
Enhanced H,S and silicone poison resistance
Reduced Orientation Effects

Product Dimensions

Performance Characteristics

MEASUREMENT

Catalytic Oxidation
Methane and Hydrogen

Operating Principle
Gases Detected
(see note 1)

Range

Sensitivity

T90 Response Time
Poison Resistance

0-100% LEL

31 £ 5 mV/%methane

<5 seconds (methane)
Resistance to H,S poisoning
Excellent silicone resistance
Typically 1000 ppm hr
Linear up to 3% methane
110% of methane signal

H,S Filter Lifetime

Linearity

Hydrogen Relative Response
(see note 2)

16.9 nom. *
@ 11.3 £0.2

ELECTRICAL
Operating Voltage | 3.30 VDC ! o170 nom.~__|
Detector Operating Current | 78 + 6 mA
Maximum Power Consumption | 295 mW
Resolution | Electronics dependant

4.0 £0.2
1.65 nom. *

MECHANICAL

Weight | 2 g (nominal)
Orientation Sensitivity | None

ENVIRONMENTAL
Operating Temperature Range | -20°C to +55°C
Operating Pressure Range | 1 atm + 20%
Operating Humidity Range | 0-90% RH non-condensing

ADO TONHO=EL ALID
o

COMPENSATOR

pETECTOR ~ (VS)
(+VS)

LIFETIME SIGNAL

Long Term Span Drift | <3% signal/month
Long Term Zero Drift | <5% LEL /month

Recommended Storage Temp | 0°C to zon‘;eéqane
Shelf life

6 months in sealed container
Warranty | 12 months from date of
despatch

Note: * Fits recommended Connector

All dimensions in mm
All tolerances +0.15mm unless otherwise stated

Notes

1 This sensor contains an active charcoal filter and is consequently unsuitable for the measurement of combustible
gases and vapours other than methane and hydrogen..

2 Relative sensitivity data is intended for guidance only. For the most accurate measurements an instrument should be
calibrated using the gas under investigation.

N.B. Flow rate of 500 ml/min. Conditions at 20°C, 50%RH, and 1013 mBar unless otherwise noted.
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Product Approvals

Approval Body: SIRA CERTIFICATION SERVICE
Test Standard: EN 60079-0:2009 Explosive Atmospheres Part 0 - General Requirements

- EN 60079-1:2007  Explosive Atmospheres - Equipment Protection by Flameproof Enclosures "d"
s I ra EN 60079-11:2007 Explosive Atmospheres - Equipment Protection by Intrinsic Safety "i"
CERTIFICATION EN 60079-31:2009 Explosive Atmospheres - Equipment Dust Ignition Protection by Enclosure "t"

Certification Code: Refer to section 7.2

Certification Number: Sira 02ATEX1161X

Atex Marking: & 12GD/AM2  C€ 0518

Instructions specific to hazardous area installations
(reference European ATEX Directive 94 / 9/ EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate number Sira 02ATEX1161X;

1. The equipment may be used with flammable gases and vapours with apparatus groups llA, IIB and IIC
and with temperature classifications T1, T2, T3 and T4.

2. The equipment is certified for use in ambient temperatures of -20°C to +55°C.

3. The equipment has not been assessed as a safety related device (as referred to by Directive 94 /9 / EC
Annex Il, clause 1.5).

4. Installation of the equipment shall be carried out by suitably trained personnel in accordance with the
applicable code of practice (e.g. EN 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained personnel in
accordance with the applicable code of practice (e.g. EN 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnel in accordance with the applicable
code of practice (e.g. EN 60079-19).

7. The X' suffix to the certificate number relates to the following conditions for safe use;

71 The product shall be protected from mechanical stresses caused by impact and drop tests
prescribed in EN 60079-0:2006 clauses 26.4.2 and 26.4.3.
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7.2 The Micropel models have the following power and temperature ranges:
Micropel 75 models Ex dia l/lIC T4 (Tamb -20°C to +55°C) {PMAX 0.8 W} Mb Gb
Ex t lIC T135°C (Tamb -20°C to +55°C) {PMAX 0.8 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +40°C) {PMAX 0.49 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +40°C) {PMAX 0.49 W} IP6X Db
or
Ex dia I/lIC T5 (Tamb -20°C to +55°C) {PMAX 0.42 W} Mb Gb
Ex t lIC T100°C (Tamb -20°C to +55°C {PMAX 0.42 W} IP6X Db
7.3 The Micropel minature combustile gas sensors shall only be connected to a gas detector that provides
a maximum, output power (P,) not greater than that detailed in the list above. In the case of the
Micropel 75 models, this shall be an intrinsically safe supply.
7.4 The product shall be protected from exposure to light prescribed in EN60079-0 clauses 7.3 and 26.10
8. It is recommended that confirmation of adequate sensor performance be conducted on a regular basis
by means of a defined, sensor calibration procedure. The calibration frequency will depend upon the
environment in which the sensor is operated and on the perceived level of risk from the build up of
flammable atmospheres.
9 The certification of this equipment relies upon the following materials used in its construction:
Enclosure Material: PEI, PPS or PTFE
Flame arrester: Stainless steel 316 mesh
If the equipment is likely to come into contact with aggressive substances, then it is the responsibility of
the user to take suitable precautions that prevent it from being adversely affected, thus ensuring that the
type of protection is not compromised.
Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that may
affect polymeric materials.
Suitable precautions: regular checks as part of routine inspections or establishing from the material's
data sheet that it is resistant to specific chemicals.
10. The MICROpeL™ is available in several formats. Each will carry the certification shown in 10.1 on the
sensor and as shown in 10.2 on the packaging:
10.1  CITY TECHNOLOGY

MODEL DESIGNATION

SERIAL NUMBER (to include year of manufacture)
Sira 02ATEX1161X

& 112G D /1IM2
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10.2 CITY TECHNOLOGY AND/OR CITY TECHNOLOGY LOGO.

11.

MODEL DESIGNATION

Ex dia I/lIC T4 (Tamb -20°C to + 55°C) Mb Gb

Pi=0.8W

IP6X

The packaging may also contain information relevant to other certification bodies, as well as information
e.g. patent numbers, of a non-certification nature.

Certain substances are known to have a detrimental effect on catalytic elements as used inthe MICROpeL ™
series.

Poisoning: some compounds will decompose on the catalyst and form a solid barrier over the catalyst
surface. This action is cumulative and prolonged exposure will resultin anirreversible decrease
in sensitivity. The most common of these substances are: lead or sulphur containing compounds;
silicones; phosphates.

Inhibition: certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons, are
absorbed or form compounds that are absorbed by the catalyst. The resultant loss of sensitivity
is temporary and in most cases a sensor will recover after a period of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection for the
MICROpeL™ should be provided.

Approval Body: UNDERWRITERS LABORATORIES INC.
Test Standard: UL913

“
Product Categories: Class |, Division 1, Groups A,B,C and D.

File Number: E180262

Conditions of Acceptability
These devices shall be installed in a suitable enclosure in accordance with the end product standard.
These devices shall be used within their specified electrical ratings.
These devices are intended for use in intrinsically safe circuits or within intrinsically safe devices.

Temperature test is to be performed on end use product.
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Approval Body: ~ CANADIAN STANDARDS ASSOCIATION
Test Standards: CAN/CSA E60079-0:02, Part 0
CAN/CSA E60079-1:02, Part 1
s p; CAN/CSA E60079-11:02, Part 11
CAN/CSA - C22.2.No 157-92

Product Categories: Class I, Division 1, Groups A, B, C, D and T3C

File Number: 103143
Notes
1. The sensor (operating voltage 3.3V) is suitable as intrinsically safe for Class |, Division 1, Groups A, B,
C, D, T3C when connected in compatible intrinsically safe gas detector circuits under assessed fault
conditions.
2. Certified as a component where the combustible gas performance tests shall be conducted on the gas

detector, and final assembly subject to acceptance by CSA. The final assembly of the gas detector shall
determine the markings or suitability in the appropriate hazardous location.

3. The sensor shall be protected from mechanical stresses caused by impact and drop tests. The applicable
tests shall be conducted in the final assembly.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improvement City
Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage resulting from the use of
this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an offer for sale. The products are always
subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As the products may be used by the client in circumstances
beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the relevance of these particulars to an application. Itis the clients’ responsibility
to carry out the necessary tests to determine the usefulness of the products and to ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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CDH300 CiTipeL®

Combustible Gas Sensor

Key Features & Benefits:

e Robust, Heavy Duty Design

e High Poison Resistance

Performance Characteristics

MEASUREMENT

Operating Principle
Gases Detected

Range

Sensitivity

T90 Response Time
Poison Resistance
H,S Filter Lifetime
Linearity

Catalytic Oxidation

Most combustible gases and
vapours

0-100% LEL

12 to 16 mV/%methane

<15 seconds

Highly Resistant

Typically 1000 ppm hr
Linear up to 5% methane

ELECTRICAL

Operating Voltage
Detector Operating Current
Resolution

2.0+ 0.1 VvDC
300mA in recommended circuit
Electronics dependant

MECHANICAL

Casing Material
Weight
Orientation Sensitivity

Stainless steel 316
275 g (nominal)
None

ENVIRONMENTAL

Operating Temperature Range
Operating Pressure Range
Operating Humidity Range

-20°C to +55°C
1 atm + 10%
0-100% RH non-condensing

LIFETIME

Long Term Span Drift

Long Term Zero Drift
Recommended Storage Temp
Shelf life

Expected Operating Life
Warranty

<2% signal/month

<2% LEL . /month

0°C to 20°C

6 months in sealed container
2 years in clean air

12 months from date of
despatch

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.

Options Available
The CDH300 CiTipeL® Detector Head is available with a

choice of thread sizes for attachment to a junction box or
suitable alternative (see drawing). The standard options
available are given below. (Note: Metric threads are for
use outside of North America).

Order Codes

Other thread dimensions are available on request.

CDH300-A 2" ANPT taper connection
CDH300-B %" ANPT taper connection
CDH300-C M20 metric connection
CDH300-D M16 metric connection

400-7181-886

Product Dimensions

55.0 WK

@ 400
//—SEE OPTIONS
/ o
(i}
o
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2HOLES ON & 30PCD
@23 £0.05%3.5DEEP

2TAPPED HOLES ON
ASOPCD -M2xBDEEP
(THREAD DEFPTH 43

SINTER

All dimensions in mm
All tolerances £0.15mm unless otherwise stated

Special Conditions for Safe Use

The CDH Gas Sensing head shall only be installed
in a suitably certified increased safety enclosure,
which provides physical protection for the cable,
and protects the epoxy resin potting compound from

light. The installation of the CDH Sensing Head in
the enclosure shall maintain an ingress protection

PM030-220
PM030-210
PM030-250
PM030-260

rating better than code IP54 as stated in IEC 60529.

The CDH-Series Gas Sensing Head shall not be used as
a safety related device.
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Approval Body:
Test Standard:

@

Product Categories:

Certificate Number:

Approval Body:
Test Standard:

sira

CERTIFICATION

Product Categories:

Certificate Number:

Poison Resistance

The graphs below show the effects of typical silicone and sulphur containing compounds on a 300P CiTipeL®.
Hexamethyl-disiloxane (HMDS) is chosen as an example of a particularly virulent poison the effects of which are

Product Approval
CANADIAN STAND'S ASSOC'N

CSA Std C22.2 No 30-M1986
Explosion-Proof Enclosures for Use in
Class 1 Hazardous Locations

Class 1, Groups A, B, C, D.

LR 103143

SIRA CERTIFICATION SERVICE

EN 60079-0:2006 General Requirement
EN 60079-1:2007 Flameproof Enclosures "d"

ExdIIC T6 Gb, €x 112G, C €0518
01 ATEX1204X

irreversible. Hydrogen sulphide (H,S) is also a commonly encountered poison.

The graphs show the results of accelerated tests on unprotected sensors - in practice it is extremely unlikely
continuous levels of even a few ppm of HMDS would be encountered. Similarly 100ppm H.,S is approximately

seven times the Short Term Exposure Limit in the UK.

From the graph, the 300P will operate for significantly longer in an environment containing silicone oil vapours
than a traditional standard sensor. The effect of 100ppm H,S is also very small, and upon removal of H,S the
sensor will return to its original sensitivity. In practice this means the 300P can operate for months or years in an

environment where a traditional sensor may need replacing after a matter of days or weeks.

Accelerated Life Tests
300P - HMDS Poison Resistance
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Accelerated Life Tests
300P - H2S Poison Resistance methane
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Relative Sensitivity

The table below shows the variation in response of a CDH300 CiTipelL® on exposure to a range of gases and
vapours at the same %LEL concentration. The figures are experimentally derived and expressed relative to the
methane signal (=100).

Note: The results are intended for guidance only. For the most accurate measurements an instrument should be calibrated
using the gas under investigation.

Combustible Gas/ %LEL Relative Combustible Gas/ %LEL Relative

Vapour Sensitivity Vapour Sensitivity
Methane 100 Methane 100
Propane 55 Acetone 35
n - Butane 50 Methyl Ethyl Ketone 20
n - Pentane 40 Toluene 35
n - Hexane 30 Ethyl Acetate 30
n - Heptane 35 Hydrogen 80
n - Octane 30 Ammonia 100
Methanol 70 Cyclohexane 40
Ethanol 40 Leaded Petrol 50
iso - Propyl Alcohol 35 Unleaded Petrol 40

*Each sensitivity has been rounded to the nearest 5%
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Instructions specific to hazardous area installations
(reference European ATEX Directive 94/9/EC, Annex I, 1.0.6.)

The following instructions apply to equipment covered by certificate number Sira 01ATEX1204X;

1.

The equipment may be used with flammable gases and vapours with apparatus groups IIA, |IB
and IIC and with temperature classifications T1, T2, T3, T4, T5 and T6.

The equipment is certified for use in ambient temperatures of -20°C to +40°C.

The equipment has not been assessed as a safety related device (as referred to by Directive 94
/ 9/ EC Annex Il, clause 1.5).

Installation of the equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN 60079-14)

Inspection and maintenance of this equipment shall be carried out by suitably trained personnel
in accordance with the applicable code of practice (e.g. EN 60079-17).

Repair of this equipment shall be carried out by suitably trained personnel in accordance with
the applicable code of practice (e.g. EN 60079-19).

The CDH Series Gas Sensing Head shall only be installed in a suitably certified increased safety
enclosure that provides physical protection for the cable and protects the epoxy resin potting
compound from light. The CDH should be screwed into the de-energised enclosure until the
maximum number of threads are engaged. The installation of the CDH

in the enclosure shall maintain an ingress protection rating better than code IP54 as stated

in EN 60529;1991. Electrical connection of the CDH Sensing Head to a suitable circuit should
be made as described in Figure com 7.

2 Ouput

. +ve supply
Signal (WHITE

® T

Figure com7 Inside ) VD;'tC'
CiTipeL Detector Heads: ! ; 1k oltage
detector ; Supply
{BLACK)
RED - Output Signal
BLACK - Negative (-ve) Power Supply
WHITE - Positive (+ve) Power Supply
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10.

It is recommended that confirmation of adequate sensor performance be conducted on a regular
basis by means of a defined, sensor calibration procedure. The calibration frequency will depend
upon the environment in which the sensor is operated and on the perceived level of risk from the
build up of flammable atmospheres.

The certification of this equipment relies upon the following materials used in its construction;

Enclosure material: 316 stainless steel, which contains less than 6% magnesium.
Sinter: 316 stainless steel 316L
Cement: DW30 CW2248/HY956EN
Manufacturer Flogates & Hikley Ciba-Geigy
Type of compound Ceramic cement Epoxy resin
Colour Off white Beige (natural)
Filler type and % 40% silica 55.2% trihydrated Al,O,
Other additives 25% MgO 8.3%
35% MgSO,
Surface treatments None None
Temperature index Stable to 475°C 170°C
City Tech reference RM 462 RM 497

Ifthe equipmentis likely to come into contact with aggressive substances, thenitis the responsibility
of the user to take suitable precautions that prevent it from being adversely affected, thus ensuring
that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents that
may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing from
the material's data sheet that it is resistant to specific chemicals.

The CDH Series Gas Sensing Head is available in several formats depending upon the operating
voltage of the sensing elements. The Certification marking is shown below using the CDH300
Gas Sensing Head as an example:

Ex d IIC T6 Gb

CiTipeL® Detector Head @ LR 103143 | STRAOTATEX1204X
|

CDH300 |sN CLASS 1 & 112G
CITY PO6 1SZ, UK GROUPS ABC&D| (€0518 Pi=2W
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1. Certain substances are known to have a detrimental effect on catalytic elements as used in the
CDH Series Gas Sensing Head.

Poisoning: Some compounds will decompose on the catalyst and form a solid barrier over the
catalyst surface. This action is cumulative and prolonged exposure will result in an
irreversible decrease in sensitivity. The most common of these substances are: lead
or sulphur containing compounds; silicones; phosphates.

Inhibition: Certain other compounds, especially hydrogen sulphide and halogenated hydrocarbons,
are absorbed or form compounds that are absorbed by the catalyst. The resultant
loss of sensitivity is temporary and in most cases a sensor will recover after a period
of operation in clean air.

In applications where it is suspected that poisons or inhibitors may be present, suitable protection
for the CDH Series Gas Sensing Head should be provided.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to
ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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Combustible Gas CiTipelL® Specification

CMP200 CiTipelL®

Performance Characteristics

TECHNOLOGY

CITY

Outline Dimensions

Gases Detected | Methane
Range | 0-100% LEL (@ 6.0) !
Operating Voltage | 3.3+0.1V d.c. 4.9
Detector Operating | =<68mA
Current ‘
Poison Resistance | Resistant to H,S and silicones o :|O|: ;
Output Sensitivity | 27 to 34mV/%methane e i
T,,Response Time | <15seconds (methane) —]-
Linear to | 0-3% methane *
Long Term Sensitivity | <5% signal/month g
Drift ©
Long Term Zero Drift | <5%LEL . /month — g
Warranty Period | 12 months from date of o
despatch ~1
N.B. Flow rate of 300 mls min*. Conditions at 20°C,
50%RH, and 1013mBar unless otherwise noted.
U \
0.53
L 0.40

1.88
Ordering Information

CMP200 with 13mm pin connection ............ CMP200-D All tolerances +0.15mm unless otherwise stated

Itis recommended that confirmation of adequate sensor performance be conducted on aregular basis by means of a
defined, sensor calibration procedure. The calibration frequency will depend upon the environmentin which the sensor
is operated and on the perceived level of risk from the build up of flammable atmospheres.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued productimprovement
City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage resulting
from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an offer for
sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As the products
may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the relevance of
these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to ensure their
safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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P50 CiTipel® CITY

Performance Characteristics

~———— @11.05mm ———»!

Gases Detected | Most combustible gases -~— 08.2mmmax —»
andvapours . ‘

Range 0-100% LEL O-ring seal \

Operating Voltage |4.25+0.1V d.c.
Detector Operating | <60mA ‘A
Current
Output Sensitivity | 36 to 56 mV/%methane 205mm 1 o E §
T,, Response Time | <15 seconds <%
Linear to | 0-3% methane +

L . o i |<—]
Long Term Sensitivity Drift | <5% signal/month 3.55 mm
Long Term Zero Drift | <5%LEL __./month
) eiane All tolerances + 0.15mm
Warranty Period | 12 months from date of
despatch

Ordering Information

P50 CiTipeLs are available with 0.5mm diameter pins,
18mm long suitable for direct mounting on a PCB.

Order Code

with 18mm pin connection................ P50-E

Itis recommended that confirmation of adequate sensor performance be conducted on a regular basis by means of a
defined, sensor calibration procedure. The calibration frequency willdepend upon the environmentin which the sensor
is operated and on the perceived level of risk from the build up of flammable atmospheres.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued productimprovement
City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage resulting
from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an offer for
sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As the products
may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the relevance of
these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of the products and to ensure their
safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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Combustible Gas Sensor
Part Number: PM550--000

Key Features & Benefits:
e Compact, open can design
o High poison resistance
e Superior shock and orientation insensitivity

Performance Characteristics Product Dimensions

MEASUREMENT
Operating Principle | Catalytic Oxidation
Gases Detected | Most combustible gases and
vapours
Range | 0-100% LEL
Sensitivity | 28 £ 5 mV/%methane
T90 Response Time | <20 seconds (methane)
Poison Resistance | Increased silicone and
chlorine poison resistance
Linearity | Linear up to 3% methane

2 11.048

ELECTRICAL
Operating Voltage | 3.5+ 0.1 VDC
Detector Operating Current | 75 mA in recommended circuit ., e seaL
Resolution | Electronics dependant

45

MECHANICAL
Casing Material | Stainless steel 304
Pin Material | KOVAR alloy
Orientation Sensitivity | None

1.05
18

ENVIRONMENTAL I |
Operating Temperature Range | -5°C to +60°C @ 05
Operating Pressure Range | 1 atm + 10% 4‘ '
Operating Humidity Range | 0-100% RH non-condensing 3.55

LIFETIME
Long Term Span Drift* | <5% signal/month All tolerances £ 0.15 mm
Long Term Zero Drift* | <5% LEL __ __/month
Recommended Storage Temp | 0°C to 20°C
Shelf life | 6 months in sealed container
Expected Operating Life | 2 years in clean air
Warranty | 12 months from date of
despatch

* Measured over a 6 month period

N.B. Flow rate of 300 ml/min. Conditions at 20°C,
50% RH, and 1013 mbar unless otherwise noted.
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Accelerated Life Tests - 90N vs. P90 HMDS Poison Resistance
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Relative Sensitivity

The table below shows the variation in response of a P90-E CiTipeL® on exposure to a range of gases and vapours
at the same %LEL concentration. The figures are experimentally derived and expressed relative to the methane
signal (=100).

Note: The results are intended for guidance only. For the most accurate measurements an instrument should be calibrated

using the gas under investigation.

Combustible Relative Combustible Relative
Gas/Vapour Sensitivity Gas/Vapour Sensitivity
Methane 100 Carbon Monoxide 105
Propane 60 Acetone 60

n - Butane 60 Methyl Ethyl Ketone 50

n - Pentane 50 Toluene 45

n - Hexane 45 Ethyl Acetate 55

n - Heptane 45 Hydrogen 105

n - Octane 40 Ammonia 135
Methanol 80 Cyclohexane 55
Ethanol 70 Leaded Petrol 55
Iso - Propyl Alcohol 55 Unleaded Petrol 55

Acetylene

80 Ethylene 85
*Each sensitivity has been rounded to the nearest 5%

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improve-
ment City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential losses, injury or damage
resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not constitute a specification or an
offer for sale. The products are always subject to a programme of improvement and testing which may result in some changes in the characteristics quoted. As
the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we cannot give any warranty as to the
relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of

the products and to ensure their safety of operation in a particular application.

Performance characteristics on this data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower

limit over time.
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Key Features & Beneflts

IRceL® CH4

Methane (CH,) Gas Sensor
Part Number' IRCEL-CH4

e —

Integrated thermister for accurate temperature compensation
EEPROM programmed with sensor specfic performance

characteristics
Compact Size

Technical Specifications

MEASUREMENT

Operating Principle
Measurement Range
Accuracy (-20°C to +50°C)

Response Time (T,)
Repeatability:

Zero

5%CH,

Linearity

Non-Dispersive Infra-Red (NDIR)
0-5% vol. Methane

Within + (0.1% vol CH, + 4% of
concentration)

< 35 Seconds

<+0.015% CH,
<+0.05% CH,
See Operating Principles OP17

ELECTRICAL

Supply Voltage

Power Consumption
Recommended Lamp Frequency
Minimum Resolution

Warm-up Time

3-5VDC, 3.3 V to utilise
EEPROM calibration
<100 mW at 3.3V

2 Hz, 50% duty cycle
0.03% CH, at zero
0.1% CH, atrange

< 10 Seconds

MECHANICAL

Housing Material
Weight
Orientation

Stainless Steel (see back page)
239
Any

ENVIRONMENTAL

Typical Applications

Operating Temperature Range
Operating Humidity Range
Operating Pressure Range

General Purpose Portable
Fixed Methane Detection
-20°C to +50°C

010 99% RH (hon-condensing)
700 to 1300 mBar with
compensation

LIFETIME

Long Term Zero Drift
Recommended Storage Temp
MTBF

Standard Warranty

400-7181-886

<+0.05% CH, per month
-20°Cto +50°C
> 5 years

12 months from date of despatch

Product Dimensions

2 200

16.6

43
- p—
[~ —

pl
S

Function

Lamp return
Lamp +5V

+5V pyro supply
Detector output
Reference output
Thermistor output
0V pyro supply

\I@Lﬂ#wl\?’—‘l

All dimensions in mm
All tolerances +0.15mm
unless othewise stated

IMPORTANTNOTE:

Connection should be made via PCB sockets

only. Soldering to the pins will seriously damage

your sensor.

All performance data is based on conditions at
20°C, 50%RH and 1013mBar, using City
Technology recommended circuitry. For sensor

performance data under other conditions, refer to

the Characterisation Note and
Operating Principles.
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IRceL Cross Sensitivity

Methane sensor cross sensitivity

[any
(=]
o

—Propane
—Pentane
~———Butane
——Heptane
——Methanol
—Methane

B 2] (0]
o o o

Methane sensor reading (%LEL)
N
o

0 2 4 6 8 10 12 14 16
% LEL of Test Gas

Typical Response of IRceL CH4 to common Alkanes and Methanol. Note that cross sensitivity is
device to device variable and temperature dependant.
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Product Approval

Approval Body: UNDERWRITERS LABORATORIESINC®
\ Test Standard: uL913
GN us CSA.C22.2 No 157
Product Categories: Class 1, Division 1, Groups A, B, C, D
File Number: E180262
Approval Body: SIRACERTIFICATION SERVICE
s i ra Test Standard: EN 60079-0:2006 General Requirements
EN 60079-1:2007 Flameproof Enclosures "d"

CERTIFICATION EN 61241-0:2006 Electrical Apparatus for use in the presence of Combustible Dust

Part 0 : General Requirements.
EN 61241-1:2004 Electrical Apparatus For use in th epresence of Combustible Dust
Part 1 : Protection of Enclosures "td"

Product Categories: ExdI/ICT4(T,,, -20°Cto +55°C),
Pmax = 1.4W MbGb
ExtllICIP6xDb
112GD/IM2 0518

Certificate Number: Sira 04ATEX1084X

Instructions specific to hazardous area installations
(reference European ATEX Directive 94 /9/ EC, Annex 1l, 1.0.6.)

The following instructions apply to equipment covered by certificate number Sira 04ATEX1084X;

1. The equipment may be used with flammable gases and vapours with apparatus groups l1A,
[IB and IIC and with temperature classifications T1, T2, T3 and T4.

2. The equipment is certified for use in ambient temperatures of -20°C to +55°C.

3. The equipment has notbeen assessed as a safety related device (asreferred to by Directive

94/9/EC Annex I, clause 1.5).

4. Installation of the equipment shall be carried out by suitably trained personnelinaccordance
with the applicable code of practice (e.g. EN 60079-14)

5. Inspection and maintenance of this equipment shall be carried out by suitably trained
personnel in accordance with the applicable code of practice (e.g. EN 60079-17).

6. Repair of this equipment shall be carried out by suitably trained personnelin accordance with
the applicable code of practice (e.g. EN 60079-19).

7. Special conditions for safe use

7.1. ThelRceL is designedto be connected to a gas detector which shall provide an intrinsically
safe supply and having a maximum output power (P__ ) not greater than 1.4 watt.

7.2. Becausethe IRceL has not been proven to withstand the impact and drop tests prescribed
in EN 60079-0:2006, clauses 26.4.2 and 26.4.3, additional protection shall be provided to
ensure that it cannot be subjected to such mechanical stresses.
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8. The certification of this equipmentrelies upon the following materials usedin its construction;
Enclosure material: either 303 stainless steel, which contains less than 6%
magnesium

or 304 stainless steel, which contains less than 6%

magnesium
Flame arrester: 316 stainless steel mesh
Cement: CW2248/HY956EN

Manufacturer Ciba-Geigy

Type of compound Epoxy resin

Colour Beige (natural)

Filler type and % 55.2%trihydrated ALO,

Other additives 8.3%

Surface treatments None

Temperature index 170°C

City Techreference RM 497

If the equipment is likely to come into contact with aggressive substances, then it is the

responsibility of the user to take suitable precautions that prevent it from being adversely

affected, thus ensuring that the type of protection is not compromised.

Aggressive substances: e.g. acidic liquids or gases that may attack metals, or solvents
that may affect polymeric materials.

Suitable precautions: regular checks as part of routine inspections or establishing
from the material's data sheet that it is resistant to specific
chemicals.

9. The IRceL isavailable in several formats depending upon the optical filter and components
employed. The Certification marking is shown below using the IRceL CH4 label as an
example:

IRceL - CH4 "&X’
Methane fmus

LASS 1. DIVISON 1,

01.68503668 079 SENSOr  Growmnncss

SaA GLATEX 1684 EEx  MIC T4 H2G DI M2 Censls
Patents Pending  rams 20 s +852) Pmax 150 IPeX @

&

IRcelL - CH4 WARNING!

Methane Sensor i :

01.68503668 079 HANDL'NG!

SIRA 04ATEX1084X EExd IICT4  Qbserve precautions for
(Tamb -20C to +55C) Pmax 1.0W IP6X handling.
PO6 1SZ, UK. 5 -

Patents Pending "26'%)' s ( €om Electrost:‘t:il.é:tansltlve

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued
product improvement City Technology Limited reserves the right to make product changes without notice. No liability is accepted for any consequential
losses, injury or damage resulting from the use of this document or from any omissions or errors herein. The data is given for guidance only. It does not
constitute a specification or an offer for sale. The products are always subject to a programme of improvement and testing which may result in some
changes in the characteristics quoted. As the products may be used by the client in circumstances beyond the knowledge and control of City Technology
Limited, we cannot give any warranty as to the relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary
tests to determine the usefulness of the products and to ensure their safety of operation in a particular application.Performance characteristics on this
data sheet outline the performance of newly supplied sensors. Output signal can drift below the lower limit over time.
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PM463-000

« ATEX UL CSA
«  EN/IEC 60079-0
. H,S

—FLAMEPROCF SINTER
DO NOT OBSTRUCT

0-100% LEL
28 £ 5 mV/%

T90 <20s ( ) Dg
H,S . <
H,S 1000 ppm U
3% L
DETECTOR

(+ SUPPLY)

3.3VDC
757 mA
288 mw
1%LEL

SIGNAL
(BRIDGE QUTPUT)

5.08

COMPENSATOR @17 x 1 DEEP RECESS

316 (- SUPPLY)

24 ¢ o
+ 0.15mm

-20°C  +55°C
1 + 20%
0-90% RH

<5% /
<5% LELmethane /
0°C 20°C
6
12

300ml/ 1013mbar 20
50%
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Signal in 2.5% Methane/ Air (%LEL) calibrated @ 20°C
F NN
[icd » o &
o ©o o o

IS
o
o

4P-90 vs 4P-90C HMDS Poison Resistance

100.0

90.0

80.0

70.0

—+—4P-90 —=—4P-90C

60.0 1

Signal in 20ppm HMDS/ 2.5% Methane

50.0 T T

15 20

25 30 35

Time of Exposure (mins)

40 45 50

Signal in Air (%LEL equiv.) nulled @ 20°C

N
S

-10 0 10 20 30 40

Temperature (°C)

CiTicelLs
=100)

50 60

%LEL

50%LEL CH,(

Temperature (°C)

100%LEL CH, =5% vol)

/
Gas / Vapour S(eR:sliattii;,ify* Gas / Vapour Ss:slitii\zli:y*
Methane 100 Carbon monoxide 105
Propane 60 Hydrogen 100
n-Butane 60 Ammonia ** 125
n-Pentane 50 Cyclohexane 50
n-Hexane 40 Ethylene 85
Acetylene 80 1, 3-Butadiene 55
* Each sensitivity has been rounded to the nearest 5%
**T,, for ammonia has been extended. Contact City Technology for further details.

400-7181-886
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i) %2 6 1] (T90)
2k

K AFR e
HELLEFL
AR

THE%

AR E
TARRE
TAFHE
TARHR
it A7 385

il e

BB/ A% 0 — 100% LEL

CLL-6112-300

R AT IR TR AN 2R
0-100%LEL

22+8 mV/%CHa4
<20 b ()
0-75%LEL

<+5% {5 51H/H
<+5%LEL s/ H

T 12 N A

-20°C to 50°C
15-90%RH (4%
2.3V D.C.

110+10 mA

TokE. 8. B, WMAEMEH

16.80

All dimensions in mm
All tolerances +0.15mm
unless otherwise stated

LTI

LTS 19 5 76 S5 A i 1
LN KA
17977 H2S 173 14
175197 HMDS #1731

/BN
HE #1209
Jifi R .

400-7181-886

AN REE
LEL AR
SARIZEIR (%vol) | REUE

F e 5.0 100

P Akt 2.1 56
1IET % 1.9 63
1E b 1.5 45
A=Y 1.1 31
1E=E LT 1.0 26
TR 1.3 36
R 4.0 45
LG 2.5 34
L 3.3 36
[ — H 2R 1.1 22
GBS 1.1 29
ES 1.2 36

TE: MO X RBUZESE T 27 B ARkt
ATRRAE . MR A U AR AT AR, BATAPRIE
L R RN B P B P
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Effect of Temperature on Methane Signal
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Signal in 2.5 % CHA4/air (%LEL)

40
-20 -10 0 10 20 30 40 30 60

Temperature (°C)

Effect of Temperature on Zero Signal

Zero (%LEL equivalent) nulled@20°C

0 —— e | P N 7]

T ——————a— ——— e ——
2 == T——— ——
-4
6
-8
10

20 -10 0 10 20 30 40 50 60

Temperature (°C)

RS

dniE

e UL
Class I, Division I, Groups A, B, C&D Hazardous Locations
Certificate No: E187829

° ATEX(94/9/EC)
112G Exd IIC
Certificate No: DEMKO 03 ATEX 0311958U
Certificate No: 03 ATEX 0311958U

e |ECEX

ExdIIC

Certificate No: IECEx UL 07.0001U
£ F 250

1. DL EFra MR AR R AR A E: TEE 20 °C, AXHEE 50% RH, —/ANKAJE (100 kPa BRIAEEE 1) Rl
2. HEREH HERSRB TR E . WR AR VUSRI TR, BRATAPRIE bR 2 A & (0 i B

3. M RWFEST+-30%MIF3l, I H AT e b A B A4 F= b AN R F B (1 75 6 hi 28 1k

4, RN RBUZEIERIR T LRSS AT RSN A S A i
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RS fEREEE 0 — 100% LEL

P BERA Outline Dimensions
S CLL-6112-400
KAk FCHB A AR R RN RS <
O
= 0 - 100% LEL
RIEPE 23 + 7 mV/%CH4
‘ @mpgg
M &7 B 8] (T90) <20 # (H%5) ]
2R 0- 75% LEL
K RBEER < + 5% i EFfE H S
KA B 2 RS < + 5% LEL s/ B .
A7 401 S 8IE 12 A Jg U 3
3-01.5
Output Compensator
Signal
TiE% o)
Detector
TR -20°C to 50°C 43 33
THEE ~ 23VDC AL rancaa e st
unless otherwise stated.
TAEHER 110 + 10mA
ERHIR ToE. Y. B, S AN R BT
LEL FHXF
SRR | (%vol) | RIEBUE
e 5.0 100
Wk 2.1 63
%ﬂg'@ ﬁ‘ﬁ ETkE 1.9 63
)= 1L Re 1E Rk 15 50
Eo ke 11 33
i %) 20
= 9 e 1.0 26
JiRLER o ToHYR I 1.3 36
25 4.0 45
1L 2.5 34
LI 3.3 36
B —F2R 1.1 22
FH 2K 1.1 29
ES 1.2 36
KN N/A N/A

Vi MO X RBUZESE T 27 B ARkt
ATRRAE . MR A U AR AT AR, BATAPRIE
Fo s A B ) VR L
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Effect of Temperature on Methane Signal
60 : : . .

Signalin 2.5%CH4/Air
{%LEL) Calibratedled@20°C
[

y
J

40 ' *
20 10 0 10 20 30 40 50 60

Temperature (°C)

Effect of Temperature on Zero Signal

—
[=]

@
/é

Signal in Air{%LEL equiv.)
nulled@20°C
L Y S R S R S}

—
=]

-20 -10 0 10 20 30 40 50 60
Temperature (°C)

H BERRNASE

7= i UE

UL
Class I, Division I, Groups A, B, C&D Hazardous Locations
Certificate No: E187829

ATEX(94/9/ EC)

112G Exd IIC

Certificate No: DEMKO 03 ATEX 0311958U
Certificate No: 03 ATEX 0311958U

IECEX
ExdIIC
Certificate No: IECEx UL 07.0001U

A5 P 255

1.

2.
3.
4

DL AT PERE AR B R AE IR B 45 1F: IR 20 °C, MIXHEE 50% RH, —ANKAJE (100 kPa BT K /1) Rl .
e B RR SR TRR 2 . QR A USRI TRR e s BRATASBRIE T b e A0 & (1 A S

TN RGESA+- 30%1VF 5, I BT BEREE 15 BRA% 1A P HE R AL B 2% 1 75 Ay T AR Ak

FR N RBERFAEAIR T _ RS A, 2L B AT RSN A A A i
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PERESRT
PR
LSRR

HiE

REUE

i 87 1} [] (T90)
2 Addid

KR B
KR T
JF R

LA
T A
T
TR
Tk
fite RS

il e

RSSO0 — 100% LEL

CLL-6112-401
KBS PTRRSARRIZEIR
0-100% LEL

23 £ 7 mV/%CHa
<20 (F %)
0-75% LEL

<+ 5% R H

<+ 5% LEL s/ H

B 12 4

-20°C to 50°C
15-90%RH (514 k)
2.3V D.C.
110+10 mA

TokE. 8. B, ARSI

1L 75 1 i 1

L 75 [ 2 706 2 1 Ao it 1
75 KA f i 1

B 1T H2S a1

175 H95 HMDS 173 14

/BN
HE #1209
PaRDAZSI .

400-7181-886

16.60

All dimensions in mm
All tolerances +0.15mm
unless otherwise stated

AEXT REBE

LEL AHXF
SARIZEIR | (%vol) R
R e 5.0 100
RS 2.1 63
BT 1.9 63
1Rk 1.5 50
1E 2 1.1 33
1EFEkE 1.0 26
ToERIH 1.3 36
AR 4.0 45
1L 2.5 34
LR 3.3 36
fA] — F 2% 1.1 22
GBS 1.1 29
ES 1.2 36

TE: MO X RBUZESE T 27 B ARkt
ATRRAE . MR A U AR AT AR, BATAPRIE
Fobm s A B A VR R
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Effect of Temperature on Methane Signal
60

58

55

-
D 5

X \\““‘:;-.__ &
SRR e = — =
H e
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g 4 =

5

g

45

23

40

Signalin 2.5 % CH4/air {%LEL)

-20 -10 0 10 20 30 40 50 60

Temperature (°C)

Effect of Temperature on Zero Signal

Zero (%LEL equivalent) nulled@20°C

——— T— e
2 T——— ——
4
-6
-8
10

20 -10 0 10 20 30 40 50 60

Temperature (°C)

E: BEERRHESE

o 20

e UL
Class I, Division |, Groups A, B, C&D Hazardous Locations
Certificate No: E187829

o ATEX(94/9/EC)
112G Exd IIC
Certificate No: DEMKO 03 ATEX 0311958U
Certificate No: 03 ATEX 0311958U

e |ECEX
ExdlIIC
Certificate No: IECEx UL 07.0001U

5 F A %0

PL BT MR RS B FE IR B 25 . 1B 20 °C, AHXHESE 50% RH, —NRSJE (100 kPa B 8BEE F1) Filllf5.
e B AR SR TRR . QR A USRI T AR 8, BATASRAE I AR 8 AT L (17 650 5

T X RGIESA+- 30%1VE5), I H ] BEREE 14 BRA% AL P HE VAR FURIAL B85 (1) 75 T 2R Ak

IR AE R A EA R T LR Sk, iZ AR S ] REST H SR R

> wnd e
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BB/ A% 0 — 100% LEL

HEERAE

ERils CLL-6012-400
RS A KEB AR SR TN FRIR
BR 0-100%LEL

REE 35+10 mV/%CHa

W MRS TE] (T90) < 20 FB(H k)
SHE 0-75%LEL

KR BEES <+5%; w A2/ H

KA LRER <+5%LEL wy/H

JE AR 12 H

T et

THERE -20°C to 50°C

THERE 15-90%RH (L)
TAEHE 4.25V D.C.

TAEHRR 75+8 mA

ERHIR Tk, . . SRS
1l <o)

1 HI KA 1

EFEHIHTH2S it

B NER: 1
BE %120 77
HArER 7

400-7181-886

outline Di .

All dimensions in mm
All tolerances *0.15mm
unless otherwise stated

Relative Sensitivity

AEXT R

SARIZRIR | LEL (%vol) | JE
e 5.0 100
RS 2.1 63
1ET ke 1.9 63
1E g5 1.5 48
1E e e 1.1 40
1EE 55 1.0 34
TCERIH 1.3 42
245 4.0 83
P 2.5 59
g 3.3 59
] — FE 2R 1.1 29
GBS 1.1 33
ES 1.2 43
K 1.1 29

e AN XRBUEMNAEIR T A H AR
ATFRSE o USRS SR S R AT b, BATARIIE
o A A R L
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Signal in 2.5% Methane/Air(%LEL)
calibrated @ 20.C

Signal in Air(%LEL equiv.)
nulled @20°C

Fﬁ HHﬁE:FS

PS*’!\"—‘

UL

60
58
56
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40
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.

Effect of Temperature on Methane Signal

':‘\,1{ S e —
\*
-20 -10 0 10 20 30 40 50 60
Temperature(°C)
Effect of Temperature on Zero Signal
— |
—— ’\Vé %r
1
-20 0 20 40 60
Temperature(°C)

Note: Temperature dependence data is supplied for guidance only.

Class I, Division |, Groups A, B, C & D Hazardous Locations
Certificate No: E187829

ATEX(94/9/EC)
I 2G Ex d IIC

Certificate No: DEMKO 03 ATEX 0311958U
Certificate No: 03 ATEX 0311958U

IECEX
ExdIIC

Certificate No: IECEx UL 07.0001U

ExiallC T4 Gaor Exial Ma

Certificate No: IECEx KEM 08.0030U

ﬁﬂéﬁ%ﬂ

DAL Fir A 1 RE RS #R A AE R SR 2% A«

B 20 °C, AHXTIERE 50% RH, — MK & (100 kPa BiFAIE L /) T4 .

HEFEH B AR RHEAT AR AE o« W0 SR A8 U R AT AR RE » BRATTASORAIE AR 78 A& (¥ HE B L
scﬂi'ﬁﬁllﬁ A7 +1- 30%7F Bl I HAT RERE % AR I A P AN R A AR SR8 1R 75 A T A2 1
R X REPERIFAEAR T EIR A, 124 G A T R At AR A Wi R
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BB/ A% 0 — 100% LEL

HEERAE

ERES CLL-6012-401

RS A KEBr T RS AR 25895,

==V 0 - 100% LEL

REE 32+ 10 mV / %CHa

ma SR (T90) < 20 B(H¥x) 219.60
KHE 0 - 75% LEL

KPRBEEYE <+5%E5HE/A
KHERER < + 5% LEL s/ H

JEAREA 121 H

TAE4

TEEE -20°C to 50°C

TRRE 15 - 90%RH (A%

Iﬂ'ﬁ EE.E 4-25\/ D-C' All dmensions in mm
THEHE 70 + 10 mA e

MR Tl #r. 8. ST
Relative Sensitivity

.. | LEL AT R
SRR (%vol)
F e 5.0 100
RS 2.1 63
B NER: 1 T 24 63
2B %20 7 iEEDaZﬁ;E i gg
S ~ 1EFfi 1.0 26
ToE AR 1.3 36
& 4.0 43
P 2.5 26
L 3.3 26
[ — F 2K 1.1 22
LS 1.1 29
oK H 1.2 36

Vi MO X RBUZESE T 27 B ARkt
ATRRAE . MR A U AR AT AR, BATAPRIE
o s A B ) VR A
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Effect of Temperature on Methane Signal
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Signal in 2.5%CH,/Air(%LEL)
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Effect of Temperature on Zero Signal
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Signal in air(%LEL equiv.)
nulled@20°C
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20 -10 0 10 20 30 40 50 60

Temperature (°C)

B RERWR S
dniE

e UL
Class I, Division |, Groups A, B, C&D Hazardous Locations
Certificate No: E187829

o ATEX(94/9/EC)
112G ExdIIC
Certificate No: DEMKO 03 ATEX 0311958U
Certificate No: 03 ATEX 0311958U

e |ECEX

ExdIIC

Certificate No: IECEx UL 07.0001U
55 200

1. DL EFra MR AR R AR A E: TRE 20 °C, AT 50% RH, —/ANKAJE (100 kPa BRIAEEE /1) Fllfs
2. HEFEH HERSERB TR E . WIR A USRS TR, BATASPRIE TR 2 A 2 (v 6

3. M RWFEST+-30%MIF3), I H AT ek A2 B (A4 =t 7 F R B (1 75 i 2B 1k

4, RN RBUZEIERIR T LRSS AT RSN A S A i
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("\ CITY 1 LEL 75C

® ® TECHNOLOGY Combustible Gas Sensor
@=f  ENGINEERING SAFETY Part Number: PM989-600

Product Data Sheet

Product Datasheet

1 LEL 75C Combustible Gas Sensor

Document Purpose
The purpose of this document is to present the performance specification of the 1 LEL 75C Combustible Gas sensor.

This document should be used in conjunction with the 1 LEL 75 Characterisation Note, the Operating Principles
(OPO01), Instructions for Safe Use and the Product Safety Datasheet (PSDS 22).

The data provided in this document are valid at 20°C, 50% rH and 1013 mBar for 3 months from the date

of sensor manufacture. For guidance on sensor performance outside of these limits, please refer to the
1 LEL 75 Characterisation Note.

Output signal can drift below the lower limit over time. For guidance on the safe use of the sensor, please refer to
the Operating Principles OP01 and the Instructions for Safe Use.

"N CITY
® ® TECHNOLOGY

mf  ENGINEERING SAFETY

e
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{ ® ®TECcHNOLOGY

.J ENGINEERING SAFETY

Product Data Sheet

1 LEL 75C

Combustible Gas Sensor
Part Number: PM989-600

Key Features & Benefits:

° Low profile design with small form factor

° Designed to meet industry performance standards

° Enhanced performance over an extended environmental range
° Approved to IP67

° RoHS Compliant

° Approved for use in Zone 0 applications

Performance Characteristics
MEASUREMENT

Operating Principle
Gases Detected

Nominal Range
Inboard Filter

Inboard Filter Capacity
Additional Filter

Sensitivity*
Response Time (T, )*
Poison Resistance

Resolution
Output Linearity

Catalytic Oxidation

Combustible gases and vapours up
to C6

0-100% LEL

To remove H,S

1000 ppm hr minimum

Silica filter to improve silicone
resistance

31+£5mV/%CH, (TBA)

<20 seconds (methane) at 20°C
Resistance to H,S poisoning
Superior Silicone resistance
1%LEL

Linear 3%vol.CH,

(Refer to Characterisation Note)

ELECTRICAL

Operating Voltage
Operating Current
Power Requirement

3.3+0.05VDC
84 mA maximum
280 mW maximum

MECHANICAL

Weight
Outer Body Material
Position Sensitivity

<5 g
PPS Fortron 1140L4
None

ENVIRONMENTAL

Ideal Storage Temperature
Operating Temperature Range

Operating Pressure Range
Operating Humidity Range

0°C to +20°C

-40°C to +60°C

(Refer to Characterisation Note
for performance at < -20°C)
600 to 1200 mBar

0-95%rH non-condensing

LIFETIME

Storage Life

Long Term Output Drift
Long Term Baseline Drift
Expected Operating Life

6 months in sealed container
<3% signal/month
<5% LEL /month

methane

5 years in air

Product Dimensions
20.3 ,
@ 18.0

DO NOT OBSCURE
)
o
o %\o
e
200 |
AT SHOULDER
o o
ol o
475 . 10.8
© 5 & 50
= R
- BARCODE
¥ LOCATION
®
(ﬁ 114 .;a

11.95

Note: * Fits recommended Connector

All dimensions in mm
All tolerances +0.15 mm unless otherwise stated

* Specifications are valid at 20°C, 50% RH, 1013 mBar and flow rate of 300 ml/minute, using
City Technology recommended circuitry. Performance characteristics outline the performance
of sensors supplied within the first 3 months. Output signal can drift below the lower limit

over time.

®= ciry
{ ® ® TECHNOLOGY

‘J ENGINEERING SAFETY
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= city 1 LEL 75C

( @® ® TECHNOLOGY Combustible Gas Sensor
@=f  ENGINEERING SARENY Part Number: PM989-600

Product Data Sheet

List of Applicable Standards

«  CENELEC EN 50303:2000 - Group |, Category M1 equipment intended to remain functional in
atmospheres endangered by firedamp and/or coal dust

» CENELEC EN 60079-0:2012+A11:2013 - Explosive atmospheres — Part 0: Equipment. General
requirements

« CENELEC EN 60079-1:2014 - Explosive atmospheres - Part 1: Equipment protection by
flameproof enclosures "d"

« CENELEC EN 60079-11:2012 - Explosive atmospheres — Part 11: Equipment protection by intrinsic
safety "i"

+ |EC 60079-0 Ed. 6 + Corr. 1 + Corr. 2 + |I-SH 01 + I-SH 02 - Explosive atmospheres — Part O:
Equipment. General requirements

 |EC 60079-1 Ed. 7 - Explosive atmospheres - Part 1: Equipment protection by flameproof
enclosures "d"

« |EC 60079-11 Ed. 6 + Corr. 1 + I-SH 01 + |I-SH 02 + |-SH 03 - Explosive atmospheres — Part 11:
Equipment protection by intrinsic safety "i"

UL 60079-0 Ed. 6 - Explosive atmospheres — Part 0: Equipment. General requirements

UL 60079-1 Ed. 7 - Explosive atmospheres - Part 1: Equipment protection by flameproof enclo-
sures "d"

UL 60079-11 Ed. 6 - Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"
« CSAC22.2 NO. 60079-0:15 - Explosive atmospheres — Part 0: Equipment. General requirements

« CSAC22.2 NO. 60079-1:16 - Explosive atmospheres - Part 1: Equipment protection by flameproof
enclosures "d"

« CSAC22.2 NO. 60079-11:14 - Explosive atmospheres — Part 11: Equipment protection by intrinsic
safety "i"

Approval Body: UNDERWRITERS LABORATORIES INC®

BN File Number: E 180262

Certificate Number: DEMKO 16 ATEX 1557U
IECEx ULD 16.0016U

ATEX Marking: IM1
0518 MG
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‘ﬂ CITY 1 LEL 75C
( @® ® TECHNOLOGY Combustible Gas Sensor
@=/ =on:REe Part Number: PM989-600

Product Data Sheet

Protection Concept Markings

ATEX Marking : Ex daial Ma

Ex daia llC Ga
UL Marking : Class 1 Zone 1 AEx daia lIC Ga
Canadian Marking: ExdaialMa

Ex daia llC Ga

Entity Parameters

+ Ui=12 Volts  Ui=5Volts

* li=3.3Amps * li=3.3Amps
« Pi=1.3 Watts « Pi=1.3 Watts
« Ci=0 « Ci=0

« Li=-0 « Li=-0

Schedule of Limitations (Denoted by U After the Certificate Number)

* The sensors have been evaluated for a service temperature range of -40°C to +60°C.

« With regard to thermal ignition, the sensors have been evaluated as suitable for Group | use or for
Group Il use with temperature code T4 for the stated service temperature range for Ui = 5 V.

* For group | applications with Ui > 5V, the sensors must be installed in an enclosure preventing ingress
of coal dust.

* The device has not been assessed for resistance to impact or drop. The device shall be installed in a
suitably certified enclosure, per type of protection and in accordance with IEC 60079-0.

« The device has an external non-metallic surface greater the 400 mm?. It is therefore at risk of build-
up of electrostatic charge. The device shall be installed within an enclosure and limited to 400 mm? of
material exposure.

* With regard to breather thermal temperature, including safety factor of 1.2 - breather surface
99.244°C.

SAFETY NOTE

This sensor is designed to be used in safety critical applications. To ensure that the sensor and/or instrument
in which it is used, are operating properly, it is a requirement that the function of the device is confirmed by
exposure to target gas (bump check) before each use of the sensor and/or instrument. Failure to carry out
such tests may jeopardize the safety of people and property.

Every effort has been made to ensure the accuracy of this document at the time of printing. In accordance with the company’s policy of continued product improvement City
Technology Limited reserves the right to make product changes without notice. The products are always subject to a programme of improvement and testing which may result
in some changes in the characteristics quoted. As the products may be used by the client in circumstances beyond the knowledge and control of City Technology Limited, we
cannot give any warranty as to the relevance of these particulars to an application. It is the clients’ responsibility to carry out the necessary tests to determine the usefulness of
the products and to ensure their safety of operation in a particular application.
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