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1. Introduction

The Ntron SIL O2 Analyser is a ATEX approved SIL 2 rated Oxygen measuring instrument. It contains three
programmable alarm settings, industry standard Analogue Output(active source) and a non-programmable safety
trip relay. The range of operation is 0 to 25% Oxygen. The Reasolution is to 0.01%.

Together with one of the range of Ntron ATEX approved Oxygen Sensors, it forms a SIL2 rated measurement
unit which can operate on its own or as part of a larger installation.

Note. Non-Atex (Ex) Sensors variants of the models listed in the manual may also be used with the SIL O2

Analyser as long as they are installed in a Non-ATEX (Ex) or ,Safe‘ area or zone.

The Alarm settings are typically factory set according to the end user’s requirements. Interface software and
hardware is available for the user to perform such functions themselves. Contact Ntron for further details.

1.1 The purpose of this User and Operation Manual

This Manual is limited to providing the user with necessary details on installation, interface wiring, operation
and maintenance of the SIL O2 Analyser and Oxygen Sensor, to ensure safe and reliable operation of this
Analyser and Sensor unit.

Note: This manual does not cover the design or application of a safety Instrumented System (SIS) into
which the SIL O2 Analyser unit may be incorporated. Further details of this can be obtained in the Ntron
SILO2 Technical and Safety Manual.

The main user interface features

RS232
Communications
connection 4-Digit LCD

Display/Readout

Increase (UP) and
Decrease (Down)
Pushbuttons. Pressing
simultaneously enables
entry into the
calibration mode.

Power, Error/Fault and
Alarm Level indicators
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2. Installation and Operation

Note: For system application information, consult the SIL O2 Analyzer
Technical User Manual

2.1 Notes for a safe installation

Please do not short-circuit the + and -ve sensor cables while connecting to the SIL O2 Analyzer. This
could damage the sensor.

This system can also be used in a non-Ex area application. In all applications, the SIL O2 Analyzer Din
rail module is always located in the non-Ex area!

Assignment of the mounting rail housing terminals with intrinsically safe circuits and non-intrinsically
safe circuits is indicated on the nameplate and is clearly indicated. In addition, the 4-pin terminals of
intrinsically safe circuits follow the standard color protocol for intrinsically safe terminal connections and

are coloured Blue. Connections for intrinsically safe external circuits are arranged in such a way that, in

accordance with EN 60079-11, the exposed parts are at least 50 mm from the exposed connections and
parts of the non-intrinsically safe circuits.

For safe operation, a protective ground/earth connection to terminal 13 or 15 should be made.

Assembly / disassembly, installation, operation and maintenance may only be performed by qualified
personnel in accordance with regulatory requirements and the SIL O2 Oxygen Analysis Manual.

During installation, the technical data and the electrical values of the connected circuits must be
respected.

Electrical supply. The SILO2 Analyser operates with an Extra low Voltage (ELV) supply. (See
specification section in this manual)No special precautions are necessary but the ELV supply to the SIL
02, if generated from a Mains power source, that mains power source and associated wiring must be in
accordance with IEC/EN standards and is the responsibilty of the user to provide and to ensure correct
and safe installation of such.

When the SIL O2 analyzer is integrated into another system, also refer to the system manual for
additional operational information.

The Ntron SILO2 Analyser is designed for use with a range of Ntron ATEX certified Oxygen Sensors to
form a measurement system.These Sensor options are detailed in the Specification section of this manual.

If the SIL O2 Analyser has been supplied with a Sensor, the two units will have been calibrated at the
Ntron factory prior to delivery. Otherwise, if a Sensor is supplied separately from the SIL O2 Analyser, a
calibration will be required prior to putting the system into operational service.

7|Page Rev. 1.1

Issue 30-11-2018



The Ntron Sensors suitable for use with the SIL O2 analyser are listed in the Installationn section which
follows.
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The SIL O2 oxygen analyzer is an associated explosion-proof [Ex ia] 1IC or [Ex ib] IIC electrical device
and should always be used outside potentially explosive areas (in a safe area). Only electrical circuits,
certified as intrinsically safe, can be connected to other intrinsically safe circuits in the Ex zone.

Before operation, the intrinsic safety must be verified for the SIL O2 oxygen analyzer circuit connected
to the circuit of other equipment, including the interconnecting cabling.

The data contained in the EC test certificate and the regulations of EN 60079-14: 2011-10 must be
observed.

The Sensors are ATEX rated devices and have certain conditions of use assigned.

Note. Non-Atex (Ex) Sensors variants of the models listed in the manual may also be used with the
SIL O2 Analyser as long as they are installed in a Non-ATEX (Ex) or ,Safe¢ area or zone.

For Acetal-bodies Sensors, the following instructions apply;

The Sensor should be installed in such a way that it is not subject to impact by other objects and should
not be located close to additional heat sources. Note the ambient temperature range as it appears on the
Sensor labelling.

Care must be taken when installing equipment with plastic enclosures or plastic parts of enclosures to
ensure that the equipment is protected from any situations that could cause a build up of static charge. The
equipment must not be installed into locations in which it could come into contact with, through normal
or abnormal circumstances, fast moving dust laden air/gas or non-conductive fluids. The equipment must
be cleaned only with a damp cloth.

9|Page Rev. 1.1

Issue 30-11-2018



2.2 Installation

The installation must be in accordance with the local electrical codes and taking into account the details
in the Specification section of this manual.

The SIL O2 analyzer is designed for DIN rail mounting and can be supplied mounted in an additional
enclosure or provided without an additional enclosure for customer mounting in a system enclosure or
control panel.

The Sensor option chosen will determine the process connection/installation for that Sensor type. The
Sensor types and related process connections are given below.

Sensor Type: Process Connection:

Model OC-25 Ntron Sensor base, Flow Through or Tri-Clamp
Model OC-26 KF40 Flange

Model OC-200’Oxyprobe* series Bushing insert or Extract* Probe Holder

The Sensor is typically supplied with a correcponding connection cable of either standard length or to a
customer specified length.

*The Ntron OxyExtract Manual or Automatic probe insertion mechanism.

2.2.1 Mounting the SIL O2 Analyser

100mm

Mount the SIL O2 Analyser onto 35mm DIN rail as shown. Any Trunking/wireways above and below
the Analyer when in situ, must be positioned so that there is a minimum of 30mm clearance between
such trunking and the Analyser connection terminals.
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2.3 Electrical and Interface Connections

2.3.1 Sensor Input and Customer Interface Wiring

The Ntron ATEX Sensor selected for use with the SIL O2 Analyser as listed in the Installation section
previously, has intrinisically safe parameter values which match the Isolation Barrier output which is built into
the SIL O2 Analyser. The Sensor connects to the Blue terminals as shown below.

The dark Grey terminals are for safe (Non-Ex area) customer interface connections. See the configuration

ti the followi . .
section on the Tollowing page Relay 2 Transistor(DO)

163

9 101112
‘ To customer Circuii/
To customer Circuits 9-12 5-8 1-4

+ - 24VDC

To customer Circuit

13141516 N

Customer Clean
Earth

02 Sensor
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2.3.2 Operational Settings and Wiring Configuration

The SIL O2 Analyser has two presettable alarm levels and associated Relays, referred to as RL1 and RL2. It
also has a third presettable alarm level with an associate Transistor Digital Output (DO) The programmed
setting of these outputs can vary depending on application. The Inspection and Calibration certificate supplied
with each SIL O2 Analyser and Sensor unit will detail these settings. See the Ntron SIL O2 Technical and
Safety manual for further details.

The SIL O2 Analyser has a main trip Relay referred to as RL3. This is not programmable and is normally
open(contacts)/de-energised when the Analyser is not under power. The Relay energises and its associate
contacts close when power is applied and the Analyser and Sensor are healthy and ready to operate.

The Analogue output is an industry standard 4-20mA active source output. The connected circuit should be of
maximum resistance 420 ohm.

To meet the SIL 2 operational requirements as an Analyser and Sensor unit, the main trip Relay is required to be
connected in series with other elements within the Analyser as shown in the diagrams below. For any other
configurations, See the Ntron SIL O2 Technical and Safety manual for further details.

N ) ()
\ \\
1/5 12
Relay 1 or 2 @ Analogue Output
2/6 1
10 10
Relay 3 Main Trip Relay 3 Main Trip
9 9
O O

*Special case for use of the 4-20 mA analogue output within a safety system
When using the 4-20 mA analogue output from the SILO2 Oxygen Analyser within the safety
system, this signal would typically be required to be processed by a safety PLC which would then

activate the Final Trip Element. See the Ntron SIL O2 Technical and Safety manual for further
details.

12|Page Rev. 1.1

Issue 30-11-2018



2.3.3 Typical Relay Configuration

Open condition)

U

Power to the Analyser Relay Relay Contact | Relay Contact Comments
Contact 1 2
Power Off ~ S ~ O Relays
(All relay contacts in Fail | | o De-energised

Power on and system
good/healthy

) L ; ) O

All Relays
Energised

Power on and O2 alarm
level(s) reached

I —

| o

U

Relays1 & 2
De-energised

Power on and System fault

L0

Lo

AT

All Relays
De-energised

These relays are programmed to respond to the measured Oxygen level setpoints (Alarms), rising or falling in
the range 0-25% Oxygen. These are pre-set to the customer’s requirements.
They operate in ‘Fail Safe’ mode which means that they are energized (under current), presenting a closed
contact to the customer/user when the SIL O2 module is under power and the status is healthy/good.

When at a level setpoint (Alarm) or when the SIL O2 module is not-powered, the relays are de-energised (not
under current), presenting an open contact to the customer/user. This is also known as ‘Fail Open’ (FO)

condition.

Transisitor (DO)

This is an NPN device that can switch 24VVDC and can be configured to be normally open or normally closed.

Analogue 4-20mA

This is an active output and requires connection to a passive external circuit suitable for proper operation.

It is set to the range 0-25% Oxygen / 4-20mA (0% Oxygen = 4mA, 25% Oxygen = 20mA.)

This range can not be adjusted.

If the 4-20 mA output is not used, the SIL O2 terminals T11 and T12 must be wired by the user. This output is
internally connected in series with the SIL O2 Analyzer digital display, which will not work if the
aforementioned terminals are in open circuit!
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2.3.4 Sensor Process Connection options

The Sensors are suitable for mounting directly onto process _
Lines via a selection of process fittings. The electrical signal connectors Tri-Clamp Sensor Base
are rated to IP67.

OC-25 Sensor

Flow Through Sensor Base

OC-26 Sensor KF40 Process fitting

KF40 Process fitting onto pipeline
OC-200 Sensor with Screwed Bush Process
fitting
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2.4 Operation

Before turning on the SIL O2 analyzer for the first time or after disconnecting the sensor for maintenance /
replacement, make sure that a working sensor is connected. Otherwise, the SIL O2 analyzer will go into failure
mode, with the red error indicator on and the RL3 relay disabled. As the fault circuit performs a cyclic check
every 30 seconds or so. When the sensor is connected, resetting the red indicator and relay 3 occurs
automatically, but it is advisable to power off the system to allow the sensor to be disconnected / reconnected
under normal circumstances, if possible.

Turn on/apply power to the SIL O2 Analyser.

When operating under normal process/system conditions, the SIL O2 Analyser will give a digital readout of the
measured Oxygen level (from the Sensor in the process).

This measurement is converted into a 4-20mA output signal proportional to the Oxygen being measured.

If an Alarm level even occurs, the relevant programmed output device will operate (Relay or Transistor) and the
ineterface circuit to the user equipment will be interrupted. For further alarm or fault events and their conditions,
please see the troubleshooting section at the end of this Manual.

2.4.1 Calibration Procedures

The SIL O2 Analyser and Sensor unit requires periodic calibrations performing, the timing between such
calibrations being determined by the application and process requirements.

Typically, a periodic calibration check would reveal if any calibration adjustment is necessary. The SPAN
calibration point of 20.9% O2 (Air) is the important setting and typically, if calibration adjustment is required,
this is the value that would be adjusted. This adjustment can be made ussing ambient air as the calibration
standard or, for greater accuracy, certified cylinder gas at 20.9% O2.

It is possible to also adjust the Zero point of the SIL O2 Analyser. Typically this would only be required when
fitting a new/replacement Sensor. A Complete calibration procedure is given below.

Note: Calibration Adjustment procedure.

The displayed number change starts with the digit to the far right of the decimal point. Press and hold the
Up or Down buttons to change the reading. This gives an accelerated adjustment. More accurate
adjustment is achieved by pressing the Up or Down button at one press (press release, release of press,
etc.). When the display reads 20.9%, the calibration of the range is complete

1,2,3....

1
1008 e e

1-

1
1906 F
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2.4.2 Setting the Zero point.
This must be done each time a new sensor is installed before a span calibration is performed.

Subsequently, a zeroing can be performed periodically as needed.

A zeroing operation requires the application of a zero oxygen gas to the sensor, typically nitrogen (minimum
quality <100 ppm). Note: Accessing the Zero function when the sensor is in ambient air (20.9% O2) will result
in an error / fault condition.

Depending on the type of sensor installed, zero gas must be applied through a process fitting or calibration
adapter, and be sure to leave a free exhaust at a suitable location so that the sensor does not become pressurized.

The sensors to be used with the SIL O2 unit will generally give a small output at zero oxygen levels. The zero
adjustment function allows the user to adjust this small signal so that the SIL 2 analyzer displays 0.0 when no
oxygen is present in the measured gas.

e ZERO mode is activated after pressing the UP and DOWN button simultaneously for more than one
second. As an acknowledgment of receipt, the A3 LED flashes. An adjustment of the indicated value is
made by pressing the UP or DOWN buttons individually as required.

e The change starts with the digit to the right of the decimal point. (00.0) Press and hold the Up or Down
buttons to change the displayed reading. This allows an accelerated adjustment. Accurate adjustment is
achieved by pressing the Up or Down button at one press (press release, release of press, etc.). When
the display reads 0.0% 02, the setting is complete. By simultaneously pressing the two buttons or a
delay of 20 seconds, the ZERO operating mode ends.

Power Error

e 1 3

A1 A2
e o [}_Qﬁ@
S SIL O, Analyser

t
@ zeroisean @

0.00 su.ozwer
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2.4.3  SPAN Calibration
This can be done periodically or as needed in accordance with the requirements of the calibration protocol.

Calibration can be performed by applying either clean ambient air or a 20.9% certified oxygen rate to the sensor.

Note:

e The SIL 2 analyzer should only be calibrated at approximately 20.9% oxygen.

e Ifan ambient air calibration is performed, it is recommended to confirm the oxygen level with a
certified portable oxygen analyzer prior to calibration.

e Ifa zero setting is made first, then after the end of the zero operation mode, the Span mode is
automatically activated after a delay of 20 seconds.

e |If A Span only calibration is required, then just press the UP or DOWN buttons individually to
increase or decrease the displayed value of oxygen to read 20.9. Note: Ensure the Sensor is in
20.9% oxygen when you do this!

20.90 t 1

@ zeroisean @

o Calibrati lete.
alibration complete SILOzmser

18|Page Rev. 1.1

Issue 30-11-2018



3. Operational safety and maintenance instructions.

If it is assumed that safe operation is no longer possible, the device must be taken out of service and protected
against accidental use. The reasons can be:

visible damage to the device

failure of the electrical function

long shelf life at temperatures above 85 ° C
Transport damage

Before the device can be put back into service, a professional routine check must be carried out in accordance
with DIN EN 61010, part. 1. This examination must be carried out by the manufacturer. Repair work on Ex devices
may only be carried out in accordance with § 9 of Ex. (Elex V).

3.1 Fault conditions

The SIL 02 Analyzer failure operation is not locked out by a fault. When a fault condition is repaired, the trip
relay RL3 and the red fault indicator will return to their "healthy” or "operational” state after a few seconds
following an automatic internal cyclic check.

3.2 Wire break
When manually disconnecting the sensor (for example for maintenance) or following a break in the sensor
connection cable, the SIL O2 Analyzer RL3 fault relay switches off and interrupts the safety circuit.

The red fault indicator will illuminate on the SIL O2 analyzer and the 4-20 mA analog output will reach a constant
high value of 22.0 mA. At the same time, the setpoint relays RL1 and RL2 will be deactivated.

When the sensor is reconnected or the cable fault is corrected, the RL3 relay automatically resets after about 30
seconds and the red LED goes out. At the same time, RL1 and RL2 are reset according to their setpoints and the
measured gas level. See also note on page 13 of this manual for reset requirements under specific conditions.

3.3 System faults

A number of internal faults in the SIL O2 analyzer generate a fault output and interrupt the safety circuit. In some
cases, cycling the power supply of the SIL O2 analyzer may be sufficient to remedy the problem. Otherwise,
please contact Ntron for assistance.
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3.4 Troubleshooting

Possible

Faults and their solutions

The following possible conditions are applicable to a system (Sil Analyser and Sensor) already installed
and commissioned. Some conditions below may also be applied to new systems not yet commissioned.

Power Error

ne

A1 A2

Alarm

A3

Action: Performing a Zero calibration when the Oxygen Sensor is in ambient air.

Problem: An incorrect Zero level input to the Analyser will result in an overrange fault. This can
occur if a Zero calibration is performed when the Sensor is in ambient air. If this occurs, the Red fault
LED will illuminate and the Analyser display and Analogue output will read an over-range value. The
Alarm level LED’s may also illuminate. This may also occur if a genuine overrange event takes place,
with gas containing more than 25% O2 being applied. (25%02 displayed)

Solution: re-calibrate with Nitrogen gas (Zero) and then re-calibrate at the Span point of 20.9%.

e Action: Powering on the Analyser with no sensor connected or a wire break to the sensor.

Poier irror

A1 A2

Alarm

A3

Problem: If the sensor is disconnected, this would ordinarily cause relays R1, R2 and R3 to de-
energise. Analyser display and Analogue output will read a fault value. (28% O2 displayed and 22mA

output)

Solution: Check Sensor wiring and connect the sensor to the Analyser. After approximately 30
seconds, the Analyser will reset and the Red LED should extinguish.

Action: Unable to perform a Span calibration.

r Error

A2

Po
A1

Alarm

A3

Problem: The Analyser cannot be adjusted to display 20.9% O2 during Span calibration.

Solution: The Sensor may be approaching end of life or has been damaged and cannot generate
sufficient output. Replace the sensor

Alarm level LED’s may or may not be illuminated depending on configuration.

Action: Alarm Level LED’s (Yellow) illuminated.

Power Error

A2

Alarm

A1

A3

Problem: Alarm level LED’s illuminated.

Solution: Genuine Oxygen level alarm event.

Incorrect sample gas levels being applied to the Sensor or incorrect alarm level settings are configured
within the Analyser. If this is not expected then check sample gas with independent instrument

20|Pa

gas/and/or re-configure Analyser Alarm setpoints. This will require interface with PC based software.
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e Action: Red Fault LED illuminated when none of the above conditions are present.

Power Error
Problem: Analyser in fault condition. Analyser display and Analogue output will read a fault value.
A1 (28% 02 displayed and 22mA)

Alarm Solution: Internal Analyser electronics or programming fault. Try Power On/Off cycle to reset.

g If fault does not clear then seek further assistance.

Power *r

Al A2
e e | _

A Problem: No Analyser display (Blank)
g Solution: Analogue output circuit is broken or interrupted. Investigate and repair.

3.4.1 Possible Sensor Faults
Applicable to all sensor types (OC-25, OC-26, OC-200)

Problem:. SIL O2 Analyser will not calibrate (Cannot be set to 20.9%)

Solution: Sensor is at end of life. Sensor has been wetted or contaminated. The Sensor output signal can be
checked at the SIL O2 Analyser terminals 14 and 16. See specification section for details of a healthy
output signal.

Problem:. SIL O2 Analyser reads Zero (0.00)

Solution: Actual low Oxygen measurement. Sensor wires have been shorted together, damaging the Sensor.
Verify the Oxygen level by other means. Check the Sensor output signal. Replace Sensor as necessary.
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3.5 General Maintenance

Establish a periodic checking and maintenance routine in line with the requirements for Safety Instrumented
Systems. See the Ntron SIL O2 Analyser Technical and Safety manual for further details.

The SIL O2 Analyser requires little physical maintenance. The user Enclosure into which it is housed
should provide protection against a build up of dust or other contaminants on the surface of the SIL 02
Analyser housing. If such contaminants are seen during regular inspection, such can be removed by gentle
suction device or by wiping with a damp but not wet, cloth. The ingress of such contaminants should be
investigated.

Ensure all wiring to the SIL O2 Analyser is secure and in good condition, paying particular attention to the
security of the connection terminals if the user enclosure is subject to vibrations.

There are no user serviceable parts within the SIL O2 Analyser. If any malfunction is detected, mechanical
or electrical, the SIL O2 Analyser should be immediately removed from service following the correct
protocaols.

The Sensor used has a finite life span. The Performance of the Sensor is verified by calibration check and
this should be performed according to the protocols required by the safety system. Replacement of the
Sensor is necessary when it does not meet the required performance levels.

During operation life, the Sensor should be kept clean of contaminants. It can be wiped with a soft damp
cloth. Observe the restrictions regarding potential static charges as detailed on the Sensor Installation
Instruction Documents found in the appendix to this manual.

When removing Sensors from their process installation for replacement or other service requirements,
observe the following points.

e Ensure any and all system shut down protocols are followed as applicable.

¢ Do not disconnect the Sensor from the connecting cables whilst the system is operating or is
‘Live’.

e  Ensure the process being measured is shut down or the Sensor connection is isolated by any
intermediate valve mechanism if fitted.

e  Always remove the Sensor connector before unscrewing the OC-25/0C-200 Sensors or
unclamping the OC-26 Sensors from their process fittings

o Block off the exposed process connection if required during the period the Sensor is disconnected.

e  Protect the disconnected Sensor cable from damage during the period the Sensor is disconnected.
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4. Specifications

SIL O2 Analyser

Specifications-Electrical

Supply Voltage 24VDC +/- 10%
Supply Power 1.5 Watt
Analogue Output 4-20mA active source. 22mA Max output . Load 390 Ohm@22mA, Max

420 Ohm@20mA constant current.

Communications

RS232/Com 9600bps

Relay Contact outputs

Um 125VAC/110VDC (Typically 30VDC)@ 1Amp. Min Current 10uA

RL1/RL2/RL3 DC. Min. Voltage 10mVDC. Type According to IEC 947-5-1 resp. EN
60947)
Transistor Output (Do) Switching parameters: <28V @<50mA

Intrinsically Safe
Connection

voltage Uo DC 6 \%

current intensity lo 0,2 mA
power Po 0,3 mw
max. outer inductivity Lo 1000 mH
max. outer capacity Co 10 uF

Specifications-Mechanical

Terminal /Wire Size

Pluggable/Quick Releas terminals, capacity 2.5mm?

Mounting 35mm Din rail
Housing Material PBT
Protection Class P20

Combustibility Class

VO according to UL

Weight

3009

Enviromental

Temperature: -20 to +60°C, 10-95% Humidity, no condensation.

Dimensions

67 mm x 114.5 mm x 99 mm

Indications

4 Digit LCD Display, Green OK led, Red Fault LED, Amber Alarm LED.
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Certification/Standards

CE, ATEX 2014/34/EU/ EN 60079-0:2012 + A11:2013, EN 60079-

11: 2012, EN 60079-26: 2015 C € 0158 €& 11 (1) G 11 (1) D ; [Ex ia
Ga] lIC; [ExiaDa]lliC

Functional safety: SIL2 according to IEC 61508/61511

EMC 2014/30/EU

EN 61326-3-2:2008; EN 61000-6-3: 2007 + Al: 2011

EN 61000-4-2:2009; EN 61000-4-3: 2006 + Al: 2008 + A2: 2010
EN 61000-4-4:2012

2006 + Al: 2008 + A2: 2010

EN 61000-4-5:2014

EN 61000-4-6:2014

Oxygen Sensor

Specifications-Electrical

Models

0C-25, 0OC-26, OC-200 series

Range

0-25% Oxygen

Signal Output

300-375mV in Air OC25, OC-26. 135-160mV in Air OC-200

Technology/Lifespan

Electrochemical Solid State Long Life / 3-5+ Years application
dependant. Storage Life 1 Year.

Connections

Circular Pluggable IP67 Connector with cable to specified length.

Intrinsically Safe Sensor
Input Connection
Parameters.

voltage Uo DC 12 V
current intensity lo 120 mA
power Po 0.55W
max. outer inductivity Lo 0 mH
max. outer capacity Co 1.2 yF

Specifications-Mechanical

Dimensions OC-25

100mm High x 50mm Diameter

Dimensions OC-26

75mm High x 55 Diameter (KF40)

Dimensions OC-200

Variable length to order, typically 200mm long x 12mm Diameter probe.
Max. Diameter is 30mm.
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Protection Class

IP67 When inserted into process fitting with Connector fitted.

Process Connection

OC-25 =Ntron Sensor base; OC-26 = KF40 Flange, OC-200 = Probe
Holder mechanism or Bushing

Weight

0OC-25= 250g; OC-26=150g, OC-200=180g

Environmental

Temperature; -20 to +45-50°C, 10-95% Humidity, no condensation.

Certification/Standards

CE, ATEX 2014/34/EU/C€ 1180 & 11 1 GD
EN60079-0:2012 + A11:2013

EN60079-11:2012

ATEX Il 1 GD; Ex ia IIC T6 Ga(-20°C<Ta<+55°C)
Ex ia I11C T90°C Da( -20°C<Ta<+55°C)

IECEx BAS 09.0148X
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5. Appendices

e SIL O2 Analyser and Sensor Connection Diagrams
e SIL O2 Analyser CE and ATEX Certificates
e Sensor CE and ATEX Certificates
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5.1 SIL 02 Analyser and Sensor Connection Diagrams

e E364 SIL O2 with OC-25 Sensor
e E511 SIL O2 with OC-26 Sensor
e E395 SIL O2 with OC-200 ‘Oxyprobe’
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OUTPUTS CONFIGURATION OPTION 1

HAZARDOUS AREA _ SAFE AREA CONFIGURATIONS DE SORTIE OPTION 1
ZONE DANGEREUSE _ ZONE PROTEGEE NG
_ RELAY 1 T-2
WIRE LINK SIL2 RATED OUTPUT
_ T0 CUSTOMER FINAL ELEMENT
=9 OF SAFETY INSTRUMENTED SYSTEM
RELAY 3 T-10 SORTIE SIL
_ SILOZ ANALYSER (SYSTEM MODULE FAULT _ ELEMENT FINAL DE
COMMUTATION DU
_ CLIENT
+/ T-5
_ RELAY 2 _ 6 F NON-SIL DUTPUT
| 1S, CIRCUIT NON-LS. CIRCUITS ohS BE SIRTE SIL
T-11
_ 4-20mA OUTPUT H T-12 _I NON-SIL OUTPUT
_ RLL K T-1
RELAY 1 qOm OUTPUTS CONFIGURATION OPTION 2
_ _ O CONFIGURATIONS DE SORTIE OPTION 2
_ Inax = 1A B125VAC/L10VDC
' 1-5
_ RELAY 2 -6
RL2 LN 1=5 SIL2 RATED OUTPUT
_ RELAY 2 © VIRE LINC T0 CUSTEMER FINAL ELEVENT
_ ._.“\m 1-9 OF SAFETY INSTRUMENTED SYSTEM
_ Imax = 1A B125VAC/110VDC SIL RATED RELAY 3 _ T-10 SORTIE SIL
| CONNECTIONS AS REQUIRED (SYSTEM MIDULE FAULD CAETATION DU
- BY CUSTOMER CLIENT
_ RL3 +/ ._.M\Q SEE CONNECTION N L NON-SIL OUTPUT
| LS. BARRIER RELAY 3| 7210 OPTIONS ADJACENT. RELAY 1 _ T2 F
(MODULE FAULT) ~ PAS DE SORTIE SIL
_ Inox = 1A B125VAC/LI0VIC o R . DU . Tt
CLIENT. - = _ -
_ O;nzdmcqmncm“_u %&nn / VOIR LE SCHEMA ADJACENT. 4-20mA OUTPUT _ T-12 NON-SIL OUTPUT
PRINCIPAL
| OUTPUTS CONFIGURATION OPTION 3
_ CONFIGURATIONS DE SORTIE OPTION 3
0C—25 SENSOR _ SENSOR IN - T
CAPTELR ENTREE + o 4-20mp OUTPUT e
_ Jis 4-20mA DUTPUT T2 .
o2 e SORTIE - S SIL2 RATED OUTPUT
. A _ T14 VIRE LINC T0 CUSTOMER FINAL ELEVENT
Hmo VN hd 'e) -9 OF SAFETY INSTRUMENTED SYSTEM
\ mmo — “ “ _ = O._.Hm T Aw<w._.mxmﬂ_m_wﬁ_:m FAULT) _ el MMM.A.E oo
Y sumsiaee | Y A SEANEToR 00
- 1S, SCREENED CABLE o /- Y - CLIENT
0.75mm CSA RELAY 1 | 1o F NON-SIL DUTPUT
SINGLE PAIR INTRINSCENTEMENT SECURITAIRE
CUSTOMER CLEAN EARTH PAS DE SIRTIE SIL
_ L NETTOYER LA TERRE DE CLIENT N 5
— NON-SIL OUTPUT
_ NOTE: ALL RELAYS SHOWN IN THE FAIL CONDITION (NO POWER TO ANALYSER) ReLAY 2 _ T _F
| ELECTRICAL INTERFACE CONNECTIONS CONNEXIONS D/INTERFACE €LECTRIQUE
NOTE: ALL RELAYS ARE SHOWN IN THE FAIL CONDITION (NO POVER TO THE ANALYSER REMARQUE: TOUS LES RELAIS SONT INDIQUES DANS L7ECHEC (NO POWER TO THE ANALYZER
| TO COMPLY WITH IEC61508 PART 2, THE ANALYSER DIAGNOSTIC RELAY RL3 A RESPECTER CEI 61508 PARTIE 2, RELAIS DE DIAGNOSTIC DE L7ANALYSEUR RL3
MUST BE CONNECTED IN SERIES WITH EITHER THE ANALOGUE OUTPUT OR RELAY OUTPUTS DOIT ETRE CONNECTE EN SERIE AVEC SOIT SORTIE ANALOGIQUE OU SORTIES RELAIS (RLL,
(RL1, RL2), RL2), POUR PRESENTER UNE SORTIE NOMINALE & L'€LEMENT DE COMMUTATION FINAL DE
TO PRESENT A SIL RATED OUTPUT TO THE USER'S FINAL SWITCHING ELEMENT. IF THE L'UTILISATEUR.
ANALOGUE OUTPUT IS USED IN THIS WAY, THEN TYPICALLY A SAFETY PLC OR SIMILAR SI LA SORTIE ANALOGIQUE EST UTILISE DE CETTE FAGON, PUIS UN APPAREIL DE SECURITE
DEVICE WILL BE REQUIRED TO INTERFACE WITH THE ANALOGUE OUTPUT AND THE FINAL (PLC) OU UN DISPOSITIF SIMILAIRE SERA REGUIS POUR INTERFACE AVEC LA SORTIE
SWITCHING DEVICE OF THE SAFETY SYSTEM. ANY SUCH ANALOGIQUE ET LE DISPOSITIF DE COMMUTATION FINAL DU SYSTEME DE SECURITE. UNE
ADDITIONAL DEVICE MUST BE TAKEN INTO ACCOUNT WHEN THE OVERALL ASSESSMENT FOR TELLE LE DISPOSITIF ADDITIONNEL DOIT ETRE PRIS EN COMPTE QUAND L7EVALUATION
THE COMPLETE SAFETY INSTRUMENTED SYSTEM IS MADE BY THE USER. GENERALE POUR LE SYSTEME COMPLETE DE SECURITE EST FAIT PAR L‘UTILISATEUR.
T [T PR Ay A e [ v [ 18| I8
MW DB DB .
2 | SI DUTPUTS TEXT AMENDED w | W | e TITLE: SILOZ AND 0C25-SENSOR @No. N7a F364 MW DB | DB 7
7 | RELAY ELECTRICAL PARAMETERS ADDED MW | MM | MM GENERIC ELECTRICAL SCHEMATIC cael wis.
Gas Measurement DIAGRAM
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EXPLOSIONSGEFAHRDETEN BEREICHEN

NICHT-EXPLOSIONSGEFAHRDETEN BEREICHEN

AUSGANGE KONFIGURATION OPTIONEN 1

o -1
_ RELAY 1 T2
_ SILOR ANALYSER WIRE LINK Sicherheltsniveou(sl) 2 Bemessungs-Ausgangs
KUNDEN der letztschalt ELEMENT
_ =9 VIN sicherheitstechnischen Systems
RELAY 3 | T-10
_ SYSTEM Modulfehler-
LS. CIRCUIT NON-LS. CIRCUITS
_ LN 5
_ RELAY 2 _ T-6 _| NICHT SIL AUSGABE
_ RL1 ,—/ T-1 s T-11
RELAY 1 4-20mA AUSGABE Z SIL AUSGABE
_ | A B T-12 _|
_ Imax = 1A @125VAC/110VDC AUSGANGE KONFIGURATION OPTIONEN 2
_ ~ 1-5
RL2 T-5 RELAY 2 s
_ RELAY 2 > S Slcherheltsniveau 2 B A
_ s VIRE LINK KINDEN der. letztschalt ELEVENT
_ Imax = 1A @125VAC/110VDC 1-9 VIN sicherheitstechnischen Systems
ANSCHLUSS OPTIONEN RELAY 3 %
_ | SYSTEM Modulfehler-
_ RL3 NG ) N .
LS. BARRIERE RELAY 3 T-10 c
_ (Modulfehler-) _ O RELAY 1 _ T-2 H_u NICHT SIL AUSGABE
_ Imax = 1A @125VAC/110VDC .
_ 4-20mA AUSGABE H T-12 _| SIL AUSGABE
_ AUSGANGE KONFIGURATION OPTIONEN 3
0C—25 SENSOR _ T
T=U1 +
+ o 4-20mA AUSGABE -2
_ Js 4-20mA DUTPUT 1212 )
. [ | C e
+ A + J14 -9 VN sicherheitstechnischen Systems
1o O SENSIR IN
o _ 16 T-4 RELAY 3 | 10
mﬂo L =0 —/~ e SYSTEM Modulfehler-
\_/ ) POWER IN
_ 5 MR einpaar _ T3 24V AC/DC 4/~ -3 STROM IN
EIGENSICHER Geschirmt Kakel O N T-1
0.75mm 7 RELAY 1 l 12 _| NICHT SIL AUSGABE
KUNDEN saukere Erde
_ Wl NG 1-5
| ELEKTRISCHE SCHNITTSTELLENANSCHLUSSE RELAY 2 _ 6 F SIL. AUSGABE
HINWEIS: ALLE RELAIS WERDEN IM FEHLERHAFTEN ZUSTAND (KEINE STROMVERSORGUNG ZUM
_ ANALYSER) GEZEIGT
UM IEC61508 TEIL 2, DAS ANALYZER-DIAGNOSE-RELAIS RL3 ZU ERFULLEN
_ MUSS IN SERIE MIT DEN ANALOGEN AUSGANGS— ODER RELAISAUSGANGEN (RL1, RL2)
VERBUNDEN WERDEN,
_ EINEN SIL-BEZOGENEN AUSGANG ZUM ENDSCHALTELEMENT DES BENUTZERS VORZUNEHMEN.
W\Hﬂmz DER ANALOGAUSGANG WIRD AUF DIESE WEISE VERWENDET, DANN WIRD TYPISCHERWEISE
SICHERHEITS-SPS ODER EIN AHNLICHES GERAT ZUR SCHNITTSTELLE BENOTIGT.
MIT DEM ANALOGAUSGANG UND DER ENDSCHALTUNG DES SICHERHEITSSYSTEMS. JEDER
ZUSATZLICHE VORRICHTUNG MUSS BEI DER GESAMTBEURTEILUNG FUR. BERUCKSICHTIGT WERDEN
FUR
DAS VOLLSTANDIGE SICHERHEITSINSTRUMENTIERTE SYSTEM WIRD DURCH DEN BENUTZER
GEMACHT,
1| SIL OUTPUTS TEXT AMENDED MW | MM | MM S.0No N/A ZEICHNUNGSNUMMER | DRN. CHD. | APP. REV.
2 | RELAY ELECTRICAL PARAMETERS ADDED MW | MM | MM TITEL: SILOZ UND 0CZ5—SENSOR QNo N/A
GENERISCHEN ELEKTRISCH SCHEMATIC o o1 s E364-DE | MW | DB | DB | @
Gas Measurement
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SIDE ELEVATION

ELECTRICAL INTERFACE CONNECTIONS

NOTE: ALL RELAYS ARE SHOWN IN THE FAIL CONDITION <(NO POWER TO THE ANALYSER)

TO COMPLY WITH IEC61508 PART 2, THE ANALYSER DIAGNOSTIC RELAY RL3
MUST BE CONNECTED IN SERIES WITH EITHER THE ANALOGUE OUTPUT OR RELAY OUTPUTS (RL1, RL2>,

TO PRESENT A SIL RATED OUTPUT TO THE USER’S FINAL SWITCHING ELEMENT. IF THE ANALOGUE OUTPUT

IS USED IN THIS WAY, THEN TYPICALLY A SAFETY PLC OR SIMILAR DEVICE WILL BE REQUIRED TO INTERFACE
WITH THE ANALOGUE OUTPUT AND THE FINAL SWITCHING DEVICE OF THE SAFETY SYSTEM. ANY SUCH
ADDITIONAL DEVICE MUST BE TAKEN INTO ACCOUNT WHEN THE OVERALL ASSESSMENT FOR
THE COMPLETE SAFETY INSTRUMENTED SYSTEM IS MADE BY THE USER.

FRONT ELEVATION

CONNEXIONS D'INTERFACE ELECTRIQUE
ELEKTRISCHE SCHNITTSTELLENANSCHLUSSE
ELECTRICAL INTERFACE CONNECTIONS

1S, BARRIER

IS. CIRCUIT

ENTREE DE CAPTEUR | o

SENSOR-EINGANG

J15
= g®+% +T14
| 26 -hp J16
J13

NON-1.S. CIRCUITS
| T All Relays/Alle Relais/Tous les Relay
RELAY 1 S50 Imox = 1A B125VAC/110VDC
POWER IN -/~ T4
24V AC/DC 4 ~_|T-3
RELAY 3 ﬁ/ mumw
(MODULE FAULT) o
T-11
A0 +
4-20mA OUTPUT - _{1-12
| T-5_
RELAY 2 R
T-7
DO
TRANSISTOR -8,

CUSTOMER CLEAN EARTH

114.5 6/
9-12 58 1-4 A
m 0000
-
|
L)
™)
O
=
L o o O O
(] (]
\/
[O00O0]
13-16

SUITABLE FOR 35x13 OR 35x7.5 MOUNTING RAIL

SILOR ANALYSER
PART No.:

CONNEXIONS D’'INTERFACE ELECTRIQUE

01-758

KF40 FLANGE

RN

1

KUNDE SAUBERE ERDE
LE CLIENT DE LA TERRE PROPRE

M

0C—-26 SENSOR
PART No.: 04-909

REMARQUE: TOUS LES RELAIS SONT INDIQUES DANS L7?7eCHEC (NO POWER TO THE ANALYZERD

A RESPECTER CEI 61308 PARTIE 2, RELAIS DE DIAGNOSTIC DE L?ANALYSEUR RL3

DOIT ETRE CONNECTE EN SERIE AVEC SOIT SORTIE ANALOGIQUE OU SORTIES RELAIS (RL1, RL2),

POUR PRESENTER UNE SORTIE NOMINALE & L'ELEMENT DE COMMUTATION FINAL DE L'UTILISATEUR.

SI LA SORTIE ANALOGIQUE EST UTILISE DE CETTE FAGON, PUIS UN APPAREIL DE SeECURITE (PLCO

0OU UN DISPOSITIF SIMILAIRE SERA REQUIS POUR INTERFACE AVEC LA SORTIE ANALOGIQUE ET LE DISPOSITIF

DE COMMUTATION FINAL DU SYSTeEME DE SECURITE.

UNE TELLE LE DISPOSITIF ADDITIONNEL DOIT ETRE PRIS

EN COMPTE QUAND L?EVALUATION GENERALE POUR LE SYSTEME COMPLETE DE SECURITE EST FAIT

PAR L’UTILISATEUR.

SINGLE PAIR
IS, CABLE
TO CUSTOMER SPECIFIED LENGTH OR STD. SMTR

(NTRON SUPPLIED)

SENSOR CONNECTOR
(NTRON SUPPLIED)

[
\\

ELEKTRISCHE SCHNITTSTELLENANSCHLUSSE

HINWEIS: ALLE RELAIS WERDEN IM FEHLERHAFTEN ZUSTAND (KEINE STROMVERSORGUNG ZUM ANALYSER)> GEZEIGT

UM IEC61508 TEIL 2, DAS ANALYZER-DIAGNOSE-RELAIS RL3 ZU ERFULLEN

MUSS IN SERIE MIT DEN ANALOGEN AUSGANGS- ODER RELAISAUSGANGEN (RL1, RL2> VERBUNDEN WERDEN,
EINEN SIL-BEZOGENEN AUSGANG ZUM ENDSCHALTELEMENT DES BENUTZERS VORZUNEHMEN.

WENN DER ANALOGAUSGANG WIRD AUF DIESE WEISE VERWENDET, DANN WIRD TYPISCHERWEISE EINE
SICHERHEITS-SPS ODER EIN AHNLICHES GERAT ZUR SCHNITTSTELLE BENOTIGT.

MIT DEM ANALOGAUSGANG UND DER ENDSCHALTUNG DES SICHERHEITSSYSTEMS. JEDER

ZUSATZLICHE VORRICHTUNG MUSS BEI DER GESAMTBEURTEILUNG FUR. BERUCKSICHTIGT WERDEN FUR

DAS VOLLSTANDIGE SICHERHEITSINSTRUMENTIERTE SYSTEM WIRD DURCH DEN BENUTZER GEMACHT.

1 PART NUMBER AMENDMENT Mw MM MM
2 | FRENCH & GERMAN TEXT ADDED MW MM MM
3 | RELAY ELECTRICAL PARAMETERS ADDED Mw MM MM
REV. DESCRIPTION DRN. | CHD. | APP

TITLE:

Gas Measurement

PART No.:

SILOZ ANALYSER WITH
OXYPROBE SENSOR 0C-26

GENERAL ARRANGEMENT
04-908

S.O. NO. N/A DRAWING NUMBER DRN. CHD. APP. REV
Q.No. N/A

EH11
SCALE N.T.S. MW DM DM 3
DATE | 14-09-2018 PAGE 1 oF 1




OXYPROBE 200 SENSOR

HAZARDOUS AREA

~ﬁ0+\f

2=

/
~ SINGLE PAIRCLENGTH TO SUIT APPLICATION)

LS, SCREENED CABLE
0.75mm CSA

SAFE AREA
OUTPUTS CONFIGURATION OPTION 1
SILO2 ANALYSER N T3
RELAY 1 T-2
VIRE LINK SIL2 RATED OUTPUT
70 CUSTOMER FINAL ELEMENT
-9 [F SAFETY INSTRUMENTED SYSTEM
LS. CIRCUIT NON-1.S. CIRCUITS RELAY 3 | T-10
(SYSTEM MODULE FAULT)
I T1-5
- RELAY 2 | =% _| NON-SIL OUTPUT
RELAY 1 —O——
_ T-2
N T-11
Imax = 1A @125VAC/110VDC 4-20mA DUTPUT T-12 _| NON-SIL OUTPUT
1-5 OUTPUTS CONFIGURATION OPTION 2
RELAY 2 (T|
| -6 N 3
- RELAY 2 -
Imax = 1A @125VAC/110VDC SIL RATED -6
CONNECTIONS AS REQUIRED VIRE LINK 0 n_m.mwunx zz%. ELEMENT
. BY CUSTOMER 1-9 OF SAFETY INSTRUMENTED SYSTEM
~— 12 RELAY 3 _ 0
LS. BARRIER RELAY 3 | 0 (SYSTEM MODULE FAULT)
(MODULE FAULT)
Imax = 1A @125VAC/110vVDC ~ Tl
RELAY 1 | A H_u NON-SIL OUTPUT
.\ -1t
4-20mA UTRUT T-12 _| NIN-SIL OUTPUT
P OUTPUTS CONFIGURATION OPTION 3
T15 4-20mA OUTPUT T-12
O - —O0—] \ T-11
4-20mA TUTPUT T-12
+ O._.K _
SENSOR IN
= O:mv / TS VIRE LINK 10 CUSTER AL ELEVENT
-~ |O|
POWER IN 1-3 POWER IN T-9 OF SAFETY INSTRUMENTED SYSTEM
13 24V AC/DC 4/~ —— 1 BY CUSTOMER RELAY 3 | 7210
o (SYSTEM MODULE FAULT)
CUSTOMER CLEAN EARTH N
RELAY 1 NON-SIL OUTPUT
1 | _|
~
RELAY 2 | _| NON-SIL OUTPUT

ELECTRICAL INTERFACE CONNECTIONS
NOTE: ALL RELAYS ARE SHOWN IN THE FAIL

CONDITION <NO POWER TO THE ANALYSER)

TO COMPLY WITH IEC61508 PART 2, THE ANALYSER DIAGNOSTIC RELAY RL3
MUST BE CONNECTED IN SERIES WITH EITHER THE ANALOGUE OUTPUT OR RELAY OUTPUTS

(RL1, RL2,

TO PRESENT A SIL RATED OUTPUT TO THE USER'S FINAL SWITCHING ELEMENT. IF THE
ANALOGUE OUTPUT IS USED IN THIS WAY, THEN TYPICALLY A SAFETY PLC OR SIMILAR
DEVICE WILL BE REQUIRED TO INTERFACE WITH THE ANALOGUE OUTPUT AND THE FINAL

SWITCHING DEVICE OF THE SAFETY SYSTEM

ANY SUCH

ADDITIONAL DEVICE MUST BE TAKEN INTO ACCOUNT WHEN THE OVERALL ASSESSMENT FOR
THE COMPLETE SAFETY INSTRUMENTED SYSTEM IS MADE BY THE USER.

CONNEXIONS D’'INTERFACE ELECTRIQUE

REMARQUE: TOUS LES RELAIS SONT INDIQUES DANS L?ECHEC <NO POWER TO THE ANALYZER>

A RESPECTER CEI 61508 PARTIE 2, RELAIS DE DIAGNOSTIC DE L?ANALYSEUR RL3

DOIT ETRE CONNECTE EN SERIE AVEC SOIT SORTIE ANALOGIQUE OU SORTIES RELAIS (RL1,

RL2>, POUR PRESENTER UNE SORTIE NOMINALE A L’ELEMENT DE COMMUTATION FINAL DE

L’UTILISATEUR,

SI LA SORTIE ANALOGIQUE EST UTILISE DE CETTE FACON, PUIS UN APPAREIL DE SECURITE

(PLC> OU UN DISPOSITIF SIMILAIRE SERA REQUIS POUR INTERFACE AVEC LA SORTIE

ANALOGIQUE ET LE DISPOSITIF DE COMMUTATION FINAL DU SYSTEME DE SECURITE. UNE

TELLE LE DISPOSITIF ADDITIONNEL DOIT ETRE PRIS EN COMPTE QUAND L?EVALUATION
GENERALE POUR LE SYSTeME COMPLETE DE SECURITE EST FAIT PAR L'UTILISATEUR.

1 OUTPUT CONFIG. DETAIL ADDED MW | MM | MM
2 SIL OUTPUTS TEXT AMENDMENTS MW | MM | MM
3 RELAY ELECTRICAL PARAMETERS ADDED MW | MM | MM
REV. DESCRIPTION DRN. | CHD. | APP

Gas Measurement

TITLE: SILOZ AND OXYPROBE 200 SENSOR
GENERIC ELECTRICAL SCHEMATIC
DIAGRAM

S.ONo N/A DRAWING NUMBER DRN. CHD. | APP. REV.
N/A

QNo. £395 MW | MM | MM 3

SCALE N.T.S.

DATE | 14-09-2018 PAGE 1 oF 1







5.2 SILO2 Analyser CE and ATEX Certificates

e CE Certificate CETX003
e ATEX Certificate Dekra BVS 13 ATEX E 010
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5.3 Sensor CE and ATEX Certificates

e CE Certificate SUII01, SUII02
e ATEX Certificate BAS02ATEX1230X-11
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