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1.0 INTRODUCTION 
 

1.1   Preface 
 
The EC91 ATEX Intrinsically Safe oxygen monitor is designed to the ATEX Directive 2014/34/EU 
for use in potentially explosive atmospheres. It may be mounted in a ‘safe’ area, as long as it is 
connected electrically in accordance with this manual. It should be installed under the instructions 
given in this instruction manual as well as the ATEX 137 Directive 1999/92/EC.  
 
The instrument has been designed such that it: 

• Does not give rise to physical injury or other harm due to contact. 
• Does not produce excessive surface temperature, infra-red, electromagnetic or 

ionising radiation. 
• Is not electrically dangerous. 

 
The instrument is not intended to be exposed to Dust conditions. Please make sure that the 
equipment is installed in accordance with ALL the instructions in this manual and associated 
drawings and is not subjected to any mechanical or thermal stress, nor will it be attacked by existing 
or foreseeable aggressive substances. 
 
We are always trying to improve our product, of which this manual is part and so we would greatly 
appreciate any information you can give us of any difficulties you may encounter with the monitor 
or the manual. 
 
 

IMPORTANT 
 
Please read this manual before attempting to install or operate the equipment. 
The equipment should be electrically connected and grounded in accordance with the instructions 
attached. 
 

No responsibility is accepted by Industrial Physics 
for accidents resulting from improper use of this equipment. 

 
 
 
 

Make sure the instrument is connected to power only through an isolated 
or shunt diode safety barrier. 
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1.2   Warranty 
 
This Instrument is guaranteed for a period of 36 months from its delivery to the purchaser 
covering faulty workmanship and replacement of defective parts. This assumes fair wear and tear 
and usage specified on the data sheet. It does not cover routine calibration and housekeeping. 
 
Warranty covers parts and labour on a “return to base” basis. Any on-site warranty visits may be 
chargeable in terms of travel and expenses. 
 
We maintain comprehensive after sales facilities and the instrument should be returned to our 
factory for repair, servicing or routine calibration if this is necessary. Service agreements are 
available and can include routine maintenance at the customers site. Please contact Industrial 
Physics Product Integrity for more information. 
 
The warranty does not extend to sensors overexposed to oxygen during the warranty period, or to 
those whose elements have been damaged by surges of undue pressure. 
 
The type and serial number of the instrument should always be quoted, together with full details 
of any fault. 
 
Measuring Cells Warranty 
 
Please note the Warranty code against the part number of the measuring cell installed by 
referring to the Spare Parts section. 
 
 

Code Warranty Typical Life and Notes 
A 6 Months from 

the date of 
supply. 

The measuring cell should have a life of 4+ years. The life is very 
much dependent on the moisture in the gas stream. The more humid 
the gas (as long as it is non-condensing) the longer the life. The 
primary reason for premature failure is exposing the cell to air, or to 
subject the cell to high pressure. 

C 36 months 
from the date 
of supply 

The measuring cell should have a life of 5+ years.  

D Cells have a 
full warranty of 
18 months 
from the date 
of supply. 

The life is very much dependent on the moisture in the gas stream. 
The more humid the gas (as long as it is non-condensing) the longer 
the life. The primary reason for premature failure is exposing the cell 
to air for extended periods, or to subject the cell to high pressure. 
The expected life of the measuring cell should be 4+ years, provided 
that the cell is used as stipulated in the operation manual. 

WARRANTY EXCLUSION 
In some instances, cells do not achieve their expected lifetime, failing early due to misuse: any 
isolation valves on the sample system left open causing ingress of high oxygen levels, or cell 
rupture caused high pressure being applied across the cell. Misuse of the measuring cell in this 
or any other way as outlined in this manual is not covered by the warranty. 

 
NOTE 
 
Most cells that do not last their expected lifetime fail because: - 
 

1. The isolation valves on the analyzer are left open, causing ingress of high ambient 
oxygen levels. 

 
2. The cell has been ruptured caused by high pressure, usually caused by the isolation 

valves being operated in the wrong order. Ruptured cells can be confirmed by electrolyte 
solution seeping from the inlet/outlet pipes or by blackening of the same pipes. 
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1.3   General Information 
 
The EC91 oxygen monitor uses an electrochemical or fuel cell type of detector which, when 
exhausted, is simply discarded and a replacement installed. 
 
For trace applications the cell should last for more than four years while measuring Oxygen in 
percent applications should last for more than two years. 
 
The instrument may be mounted to a wall or back plate in standard form.  
 

 
 
 
Electrical equipment marked with this symbol may not be disposed of in European public 
disposal systems. In conformity with European local and national regulations (EU 
Directive 2002/96/EC), European electrical equipment users must now return old or end-of-
life equipment to the manufacturer for disposal at no charge to the user. Note: For return 
for recycling, please contact the equipment manufacturer or supplier for instructions on 
how to return end-of-life equipment for proper disposal. 
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2.0 PRINCIPLE OF OPERATION 
 
 
The detector contains an anode, electrolyte and an air cathode to which the diffusion of oxygen is 
limited by a diffusion barrier. At the air cathode oxygen is reduced to hydroxyl ions which in turn 
oxidise the metal anode. 
 
The following reaction takes place at the cathode: 
 

O2 + 2H2O + 4e  ->  40H- 
 
and at anode 
 

2Pb + 4OH-  ->  2Pb(OH)2 + 4e 
 
and the complete chemical reaction is represented by 
 

2Pb + O2 + 2H2O  ->  2Pb(OH)2 
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3.0 SPECIFICATIONS 
 
 

POWER SUPPLY Nominal 24V DC supplied from a safe area through 
approved barriers. DO NOT CONNECT DIRECTLY TO 24V 
DC. 

RANGES 0-200%*,0-20.00%,0-2.000% 

 0-2000ppm ,0-200.0ppm,0-20.00ppm 

 (others on request). 

 Although the range and output will correspond to 200%, 
ATEX certification limits use to oxygen contents no higher 
than 21%. 

DISPLAY Digital  

MEASURING CELL Electrochemical fuel cell. Remote cell may be used in some 
applications 

ACCURACY >20 ppm    ±2% of reading at 20°C  

  ±5% of reading over the temperature range at 
equilibrium temperature. 

 <20 ppm    ±2% of reading +0.4ppm at 20°C 

   ±5% of reading +0.4 ppm +0.15 ppm per °C 
over the temperature range at equilibrium. 

RESPONSE TIME 90% within 20 seconds. 

SAMPLE GAS Pressure at inlet of analyser. Min. 0.02 Bar, Max. 0.2 Bar. 
See Section 4.0 

FLOW RATE Min. 30cc/min. Max. 5Ltr/min. 

SAMPLE CONNECTIONS 1/8" o.d. compression - Swagelok. 

SAMPLE TEMPERATURE 0°C to +40°C. 

RELATIVE HUMIDITY 0-99% non-condensing. 

DIMENSIONS 200W x 200H x 175D mm. 

ENCLOSURE IP65 enclosure (polyester). 

WEIGHT 3 Kg. 

MOUNTING Wall. 

LIFE OF CELL Dependent upon oxygen content of analysed gas. For ppm 
applications it is expected to be 36 months plus. See section 
1.2 

CELL WARRANTY 6 months. 

INSTRUMENT 
WARRANTY 

36 months. 
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4.0 START UP 
 

4.1   Installation 
 
The instrument is intended for use in hazardous locations and should be installed electrically in 
accordance with the drawing B091 022. 
 
The instrument is not intended to be exposed to Dust conditions. Please make sure that the 
equipment is installed in accordance with ALL the instructions in this manual and associated 
drawings, and is not subjected to any mechanical or thermal stress, nor will it be attacked by existing 
or foreseeable aggressive substances. 
 
The instrument is capable of measuring oxygen in sub parts per million and since the atmosphere 
contains 209,000 parts per million of oxygen then it can be seen that  all fittings  and sample lines to 
the instrument should be high integrity, thus ensuring no ambient air is allowed to leak into the system. 
 
It is recommended that stainless steel or copper lines be used for the sample inlet and not 
thermoplastics. 
 
If a vent line (sample outlet) is fitted then this may be of nylon piping or similar, but should be installed 
such that no back pressure may build up due to a restricted outlet. 
 
The inlet and outlet pipe size is 1/8" o.d. Swagelok (standard) and the instrument is supplied with the 
ports sealed from the atmosphere. It is important to leave the seals in place until start up since high 
oxygen levels entering the cell will reduce the working lifetime of the cell. While the cells are in place 
the cell will scavenge the oxygen present in the internal pipework. 
 
A remote mounted cell may be used in place of the standard cell that is contained in the instrument 
housing. If this option has been specified see the drawing 091 068 at the rear of the manual. 
 
The following note applies to instruments shipped without a sampling system. 
 

4.2   Sample Pressure and Flow Requirements 
 
Connect a good quality needle valve upstream of the instrument to regulate the flow through the 
analyser to between 100cc/min - 5Ltr/min. As long as a needle valve is fitted the process pressure 
may be as high as 3 Barg. The measuring cell and associated pipework will afford no back pressure 
and therefore the pressure at the sample inlet will be extremely low. 
 
Do not obstruct the outlet which should be piped to vent or to an ambient pressure return 
point. 
 
 
A correct installation should include isolating valves at the system inlet and outlet so that the 
instrument may be sealed off when not required, thereby preserving the life of the cell. 
 
The following note applies to instruments shipped with a sampling system. 
 

(ii) Sample Pressure and Flow Requirements 
 
 
The sampling panel will be designed and built in accordance with the relevant 
application and customer supplied stream details. 
 
Refer to drawing B091 026 which will be marked accordingly. 
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4.3   Power Connection 
 
 
Power should only be applied in accordance with the drawing B091 022. The optimum voltage 
required at the safe end of the barrier is 24V.  This voltage must not rise above 27.6V otherwise 
failure of the barrier will result. 
 
When supplied through a barrier, the voltage at the transmitter end should be approximately 12.5 
volts. The voltage should never be below 8.8 volts. 
 
If using the current output, either 4-20mA or 0-20mA, then a safety barrier should be used. 
Alternatively an isolated barrier can be used which can provide the power and provide for the 
current return. 
 

4.4   Output Current Connection 
 
 
If the output current is required, it should be wired in accordance with drawing B091 022. See Section 
5.1 for changes in output current specification. 
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5.0 CONTROLS AND CALIBRATION 
 
 
The range designations are normally as follows, but reference should be made to the label 
attached to the modesty plate within the instrument: 
 

RANGE SELECT RANGE 

(Switch Setting)  

  

1 0-200% (0-21% calibration) 

2 0-20% 

3 0-2% 

4 0-2000 ppm 

5 0-200 ppm 

6 0-20 ppm 
 
 

5.1   Output Current 
 
The output current will normally have been set to 4-20mA which will correspond to the range set on 
the range control located on the front panel (inside door). 
 
The output current range may be set to 0-20mA by resetting the switch positions on the printed 
circuit card. SW1 is an 8 way DIL switch located on the bottom left of the printed circuit board. The 
printed circuit board is located under the top modesty plate (range switch plate). 
 

UNDER NO CIRCUMSTANCES ALTER ANY OTHER SWITCHES 
 

SWITCH 4-20mA 0-20mA 

   

1 OPEN CLOSED 

2 CLOSED OPEN 

3 OPEN CLOSED 
 
The best calibration will be achieved by calibrating the instrument against a known sample of 
oxygen in a similar background gas to that of the application. 
 
It is suggested that the instrument will only need a check of calibration once every three to six 
months or a change of detector, but only experience with a particular application will confirm this. 
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5.2   Air Calibration 
 
Allow air to flow through the analyser and adjust the SPAN potentiometer to obtain the correct 
reading on the output device, whether a display or analogue output. 
 
For example, if range 1 = 0-100% then, 20.9% of 4-20mA = 0.209 x 16 + 4, = 7.34mA 
 

5.3   Certified Cylinder Calibration 
 
Certified gas cylinders may be purchased from inert gas suppliers and may be used to calibrate the 
instrument with the following advice. 
 
If the certified cylinder contains low ppm oxygen, then great care should be taken in sampling from 
the bottle (refer to earlier comments on installation). 
 
Bottles that are certified will, over a period of time, deteriorate and change their analysis due to 
absorption on the wall of the cylinder. 
 
As in Air Calibration above, flow the sample through the instrument, switch to whichever range is 
required and when the instrument has stabilised, then the SPAN potentiometer may be adjusted 
for the correct value. 
 
It is suggested that if this method of calibration is adopted then the bottle should be in the order of 
500 - 1000 ppm. 
 
If when trying to calibrate the instrument not enough adjustment is left on the span potentiometer, 
then this indicates that the sensor may need replacing. However, refer to the fault finding trouble 
shooting chart overleaf.  
 
 

5.4   Zero Adjustment 
 
If the sample truly contains zero oxygen and the zero potentiometer has not been adjusted since 
shipment, then the output will be zero. 
 
A filter may be obtained from your supplier which, when fitted just before the sample inlet, will take 
out even the smallest trace of oxygen, thereby enabling a true zero to be achieved (see spare 
parts). 
 
 



 EC91 Operations Manual v5.4 
 

www.industrialphysics.com/PI  
Page 
10 

 

 
6.0 MAINTENANCE AND TROUBLESHOOTING 
 
The instrument should be calibrated against a certified gas concentration like that of the 
application of the instrument, with an oxygen concentration of approximately 70% to 120% of the 
maximum oxygen concentration range. 
It is suggested that the frequency be at least every six months. The measuring sensor should last 
for a considerable length of time and details can be found in sections 1.2 and 7.0. 
However, in time an increasing span will be required to calibrate the sensor and the speed of 
response to a change in oxygen reading from low to high will be indicative that a replacement 
sensor will be required. 
The sensor is located underneath the middle modesty plate, underneath the main printed circuit 
board. 
It is very unusual for any issues to arise due to the circuit cards, except when commissioning due 
to incorrect installation, so the failure of the instrument to calibrate will normally be an indication of 
cell failure, due to its life or being over pressurised. 
For trace application instruments with background gases other than nitrogen there will be a label 
on the inside panel stating what the display should indicate when calibrating on air. Calibrating on 
air when failure to calibrate on the certified gas will be a confirmation the measuring cell will need 
to be replaced. 
 

6.1   Sensor Warranty 
 
Please refer to Sections 1.2 and 7.0 for sensor and warranty information. 
 

PLEASE IN ALL CASES QUOTE THE UNIT SERIAL NUMBER. 
 
 

6.2   Potential Electrostatic Discharge 
 
It is a condition of the Atex certification that the cabinet be cleaned with a damp cloth to prevent 
any electrostatic discharge 
 

 
 



 EC91 Operations Manual v5.4 
 

www.industrialphysics.com/PI  
Page 
11 

 

 
7.0 SPARE PARTS 
 
 

Part Number Description 

091 076 Assy cell % I/S 5yr life 

090 247 Assy cell Trace O2 in H2 only 

091 043 Assy oxygen purifier and fittings 

091 072 Assy pcb amp 

091 033 Assy cell % I/S alternative 

091 058 Digital panel meter* 

100 398 Flowmeter 50-250cc/min, used on 
optional sample system 

100 499 Pressure regulator, used on 
optional sample system 

100 575 Bulkhead 1/8" o.d. 
 
 
Important Note 
 
Instruments are supplied with a measuring cell specific to the application. The cell part number can 
be found on its name plate. When a measuring cell is replaced this part number should be used 
when ordering. 
 
The serial number of the instrument for which the spare parts are required must be quoted on all 
orders. 
 
Measuring Cells 
 
 

ELECTROCHEMICAL CELL WARRANTY (CURRENT INSTRUMENTS) 
Part No Used In Application Description Warranty 

Code 
091 076 EC91 Percent – 5-year life and 

for use in CO2 
background gas. 

Assy Cell %  C 

090 247 EC91 Trace O2 in inert and 
hydrocarbon background 
gas 

Assy Cell Trace A 

091 033 EC91 Percent – alternative to 
091 076 when speed of 
response is important 
with no CO2 present. 

Assy Cell % D 

090 182 EC91 Trace O2 in inert 
background gas 

Assy Cell Trace A 

 
 
Important Note 
 
The serial number of the instrument for which the spare parts are required must be quoted on all 
orders. 
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8.0 ATEX LABEL INFORMATION 

 
Relevant ATEX information is screened on the front plate of the instrument as follows. 
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9.0 ADDENDA 

9.1 Baseefa Certification Report 
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9.2 Baseefa Type Examination Certificate 

 



 EC91 Operations Manual v5.4 
 

www.industrialphysics.com/PI  
Page 
18 

 

 
 



 EC91 Operations Manual v5.4 
 

www.industrialphysics.com/PI  
Page 
19 

 

 
 



 EC91 Operations Manual v5.4 
 

www.industrialphysics.com/PI  
Page 
20 

 

10.0 Drawings 

10.1   Drawing No. B 091 022 
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10.2   Drawing No. B 091 026 
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10.4   Drawing No 091 068 
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10.6   Drawing No. A 091 040 
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11.0 DECLARATION OF CONFORMATION 
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