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1. Application

1.1 The S71X level switch with intrinsically safe signal circuits is designed, in conjunction with the intrinsically
safe 3640 series capacitance transducer and series 88 level detection probe, for the detection of a pre-
determined level in a tank or silo containing liquids or free flowing solids.

1.2 The sensitivity of the instrument can be varied, within certain limits, by adjustment of the multi-turn control
potentiometer located on the front of the unit.

2. Operation

2.1 The unit provides an intrinsically safe input / output circuit for the capacitance to voltage transducer, which
converts capacitance change into an output voltage.

2.2 The trip point at which level detection takes place is controlled by adjustment of the multi-turn control
potentiometer on the front panel. This sets an internal reference voltage against which the output of the
transducer is compared, so as to operate the output relay and indicators.

A reduction in sensitivity may be obtained by ‘backing off’ the reference voltage with the multi-turn control
potentiometer.

2.3 The output relay energises, indicated by the green ‘normal’ LED on the front panel coming on, when the
input voltage is higher than the reference voltage.

2.4 The fail safe mode of operation of the output relay, (maximum (HL) or minimum (LL)), is selected by a link
on the transducer.

Maximum failsafe head inserts have an output voltage which falls with increasing capacity, whilst minimum
failsafe head inserts have an output that increases with capacity at the sensing probe.

2.5 Removal of either the 8 Volt supply, or the signal output from the transducer will cause the output relay to
de-energise and the indicator lamps to change state to the ‘alarm’ condition.

2.6 The red 'alarm' LED on the front panel is on when the output relay is de-energised.

2.7 The loss of any of the internal DC voltage supplies will cause the output relay to de-energise.

2.8 An amber LED on the front panel provides indication that the internal power supplies are operating.

T20 125.14

3. Installation

3.1 Approval

3.11 The installation must comply with the requirements of BS5345 : Part 4 : 1977 or BS EN 60079-14 and with
the Certifying Authorities requirements as shown on the Installation Diagram (sheet 1) and Installation
Requirements (sheet 2) of the following approved drawings (also supplied with the S71X unit).

TDS T20 125.1 System comprising S71X, 88 Series Probe and 3640 011 00 or
3640 011 01 Transducer.

TDS T20 125.2 System comprising S71X, 88 Series Probe and 3640 020 Transducer.
TDS T20 125.3 System comprising S71X, 68 Series Probe and 3640 020-1 Transducer.

3.2 Safety Requirements

3.21 The S71X level switch must be located in a Safe Area where the ambient temperature does not exceed 50
°C.
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3.22 If units are to be mounted in cubicles, then attention should be paid to possible heat build-up. To facilitate
heat dissipation, units should normally be mounted in a vertical position with a minimum distance between
units of 2 cms.

3.23 Terminals 14, 15 and 16 must be connected together and to the safety earth conductor.

Earth conductors connected to the earth neutral point must be terminated at all points in type ‘e’
terminations in accordance with BS5501 part 6, EN 50019.

3.24 The housings of the 88 series sensing probes are cast aluminium. To meet the requirements of
BS EN 50284 the probes must not be mounted in locations where they are likely to be subjected to
impacts or friction. The equipment should not be used in locations where these requirements cannot be
met.

3.3 Electrical Requirements

3.31 Equipment connected to the Safe Area side of the control unit must not be supplied from, nor contain
under normal or abnormal conditions, a source of potential, with respect to earth, in excess of 250V rms or
250V DC.

3.32 The probe circuits must NOT be wired using mineral insulated cable (MICC) as use of such cable will
cause erratic operation and loss of signal.

T20 125.14

4. Commissioning

4.1 General

4.11 Ensure that the unit has been wired up in accordance with the Approved Drawings, quoted in Section 3.11
above, and that paragraph 4.12 below has been complied with before switching on the supply.

4.12 Check the failsafe link on the transducer is correct for the type of application, i.e. link fitted for maximum
failsafe (HL) and link removed for minimum failsafe (LL).

4.2 Setting Level Detection Point

4.21 Switch on the supply and allow approximately 5 minutes stabilisation period before commencing
adjustments.

Note The S71X Level Switch is designed for continuous operation and is not intended to be switched off once
commissioned.

4.22 Check that the sensing probe electrode in the vessel or container has been installed correctly and that the
electrode is not covered by material. Any material in the vessel should be at least 500mm away from the
electrode.

4.23 Check that the amber power supply indicator on the front panel of the instrument is alight.
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4.24 Observe which status indicator is lit (red alarm or green normal LED) and proceed as follows:

Red alarm LED lit
Turn the control potentiometer counter clockwise until the green normal LED is lit and the red alarm LED
goes out.

Green normal LED lit
Turn the control potentiometer clockwise until the red alarm LED  is lit, then turn the potentiometer counter
clockwise until the green normal is lit and the red alarm LED goes out.

4.25 The control potentiometer position at which the green normal LED lights is the most sensitive set point for
detection by the sensing probe in the vessel, normally turning the control back by a quarter of a turn will,
for most materials, ensure the most stable switch point.

4.26 Further counter clockwise rotation of the control potentiometer will reduce the sensitivity of the probe, with
the effect that the sensing electrode will have to be covered by a greater amount of material before
switching occurs.

4.27 For vertically mounted probes this effect will enable a variation, within certain limits, to be achieved as
to where level switching occurs on the electrode length.

T20 125.14

4.28 For horizontally mounted probes this effect cannot be achieved, and it is suggested that a quarter of a
turn counter clockwise is adopted as an initial setting.

4.29 Very low dielectric constant materials, such as low density plastic flakes or chips, will require a much
more sensitive setting, such as only an eighth of a turn back from the actual switch point. In such cases it
is better practice to increase the surface area of the sensing electrode. This will increase the capacitance
change when the material approaches the probe and thus increase the sensitivity of the level detection
system.

4.210 Note that with a minimum failsafe (LL) transducer, a capacity increase at the sensing electrode will cause
a corresponding increase of output voltage to the level switch.

With a maximum failsafe (HL) transducer the opposite applies, in that an increase in capacity at the
sensing electrode, caused by the material approaching or beginning to cover the electrode, will cause the
output voltage to the level switch to fall.

This effect simulates an alarm condition occurring, should an electronic failure occur in the transducer.

4.211 Failsafe protection against power supply failure is ensured, provided that the unit has been correctly set up
as described previously, by arranging for the output relay to be normally energised for maximum failsafe
when the level in the vessel is below the high level sensing electrode. The connections to the output relay
contacts should be made to the normally open pair, so that the contacts are open when the supply is
removed or when a high level switchpoint is reached at the electrode.

4.212 For minimum failsafe the same principle applies in that the normally open contacts provide the greatest
safety against power supply failure. However, changeover contacts are provided on the relay should it be
required to utilise normally closed contacts for a particular function in the external circuit connected to the
control unit.
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System Chart for IS Level Detection Systems using S71X
Level Switch and 3640 Series Transducers

T20 125.01

System 1

TDS Ref:  T20 125.1

S71X Level Switch
364001100 or 364001101 Transducer

Series 88 Probe

NO EARTH BONDING
Isolated Earth System

System Certificate
Baseefa02Y0161X

 EEx ia IIC T5/T6 (-20ºC ≤ Ta ≤ 80ºC/60ºC)

System 2

TDS Ref:  T20 125.2

S71X Level Switch
3640 020 Transducer

Series 88 Probe

EARTH BONDING SYSTEM
Non-Isolated Earth System

System Certificate
Baseefa02Y0162X

 EEx ia IIC T5/T6 (-20ºC ≤ Ta ≤ 80ºC/60ºC)

System 3

TDS Ref:  T20 125.3

S71X Level Switch
3640 020-1Transducer

Series 68 Probe

EARTH BONDING SYSTEM
Non-Isolated Earth System

System Certificate
Baseefa02Y0162X

 EEx ia IIC T5/T6 (-20ºC ≤ Ta ≤ 80ºC/60ºC)

Transducer Certificate
Baseefa02ATEX0090X

Transducer Certificate
Baseefa02ATEX0089X

Probe Certificate
Baseefa02ATEX0091X
Transducer Certificate
Baseefa02ATEX0089X

Level Switch Certificate
Baseefa02ATEX0088

Level Switch Certificate
Baseefa02ATEX0088

Level Switch Certificate
Baseefa02ATEX0088

IS Level Switching Systems
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T20 125.4Special Conditions of Safe Use for Afriso Eurogauge Ltd. Intrinsically
Safe Certified Products incorporating S71X Level Switches
The following Special Conditions of Safe Use are to be read in conjunction with the Installation Instructions of the
appropriate Technical Data Sheets as listed below:

1. T20 124.2 Installation Diagram/Requirements for system comprising Zener Diode Safety
Barriers and 3640 011 00 or 3640 011 01 Transducer.

2. T20 124.3 Installation Diagram/Requirements for system comprising Zener Diode Safety
Barriers and 3640 020 Transducer.

3. T20 125.14 S71X Intrinsically Safe Level Switch.
4. T20 125.1 Installation Diagram/Requirements for system comprising S71X and

3640 011 00 or 3640 011 01 Transducer.
5. T20 125.2 Installation Diagram/Requirements for system comprising S71X and

3640 020 00 Transducer.
6. T20 125.3 Installation Diagram/Requirements for system comprising S71X and

3640 020-1 Transducer.

Level Detection Transducer Types 3640 020 00 and 3640 021 00 Baseefa02ATEX0089X
Special Conditions for Safe Use

1.The Level Detection Transducer Types 3640 020 00 and 3640 021 00 with an integral probe are not capable of
withstanding the 500V insulation test to earth. Suitable precautions must be taken when installing this equipment.
2.The Level Detection Transducer Heads 3640 020-1 and 3640 021-1 when housed in an alternative enclosure are
capable of withstanding the 500V insulation test to earth, however they are likely to be connected directly to the
housing of a remote probe. Therefore suitable precautions must be taken when installing this equipment.
3.When an un-insulated metal probe is used, the probe must be installed within an enclosure that meets the
requirements of IP20 as defined in IEC 144.

Level Detection Transducer Types 3640 011 00 and 3640 011 01 Baseefa02ATEX0090X
Special Conditions for Safe Use

1.When an un-insulated metal probe is used, the probe must be installed within an enclosure that meets the
requirements of IP20 as defined in IEC 144.

Probe Type 68 Series Baseefa02ATEX0091X
Special Conditions for Safe Use

1.When an un-insulated metal probe is used, the probe must be installed within an enclosure that meets the
requirements of IP20 as defined in IEC 144.
2.The Level Detection Probe Type 68 Series have the outer screen connected directly to the metal housing of the
apparatus and therefore are not capable of withstanding the 500V insulation test to earth. Suitable precautions must
be taken when installing this equipment.

Intrinsically Safe Level Detection System 3640 011 00 Baseefa02Y0161X
Special Conditions for Safe Use

1.When an un-insulated metal probe is used, the probe must be installed within an enclosure that meets the
requirements of IP20 as defined in IEC 144.

Intrinsically Safe Level Detection System 3640 020 00 Baseefa02Y0162X
Special Conditions for Safe Use

1.The Hazardous Area apparatus must be connected via a high integrity connection, using an insulated conductor
equivalent to a 4mm2 copper conductor, such that the impedance from the point of connection to the main power
system earth is less than 1 ohm. This connection must not rely upon plug and socket arrangements and the
terminations within the hazardous area should comply with the requirements of EN 50019.
2.When an un-insulated metal probe is used, the probe must be installed within an enclosure that meets the
requirements of IP20 as defined in IEC 144.
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T20 125.1Installation Diagram for Level Detection Equipment in Hazardous Areas using
Transducer types 3640 011 00 and 3640 011 01 with a S71X Control Unit
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permitted in this Area
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isolated from Ground
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internal 0V connection in
Probe Head.
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Safe Area Equipment : Type S71X Control Unit
with intrinsically safe output. Part No. 2271 101 00

Maximum
Supply

250V a.c.
(See Note 2.1)

1
2

Supply

Non-Hazardous (Safe) Area

Certification : S71X Control Unit certified to [EEx ia] IIC.
Certificate No. : Baseefa02ATEX0088

Zone 0, 1 or 2 Hazardous Area

Certification : Series 3640 Transducers
certified to EEx ia IIC T5/6 only are
permitted in this area.
Certificate No. Baseefa02ATEX0090X

System Certificate : Baseefa02Y0161X : EEx ia IIC
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Installation Requirements for Level Detection Equipment in
Hazardous Areas using Transducer types 3640 011 00 and 3640 011 01 with a S71X Control Unit

T20 125.1

1 Safety Requirements

1.1 The S71X Control Unit must be located in a Non-Hazardous (Safe) Area and the ambient temperature must
not exceed 50°C.

1.2 Terminals 14, 15 and 16 must be linked together and to the safety earth conductor.

1.3 The terminal at the earth neutral point must be type 'e' in accordance with BS5501 : Part 6,
EN50 019.

2. Electrical Requirements

2.1 Equipment connected to the Safe Area side of the Control Unit is unspecified except that it must not be
supplied from nor contain under normal or abnormal conditions a source of potential with respect to earth in
excess of 250 volts r.m.s. or 250 volts d.c.

2.2 The electrical circuit in the Hazardous Area must be capable of withstanding an a.c. test voltage of 500 volts
r.m.s. to earth or frame of the apparatus for one minute.

2.3 The capacitance and inductance or inductance to resistance (L/R) ratio of the cables connected to terminals
11 to 13 (Hazardous Area) of the S71X Control Unit must not exceed the following:

Group Capacitance Inductance or L/R Ratio
(microFarads) (milliHenries) (microHenries/Ohm)

IIC 0.76 5.22 104
IIB 5.96 24.47 397
IIA 22.26 51.82 843

The Ceq. of the transducer has been allowed for in the above figures.

2.4 The installation must comply with the appropriate National Installation Requirements.

United Kingdom : BS5345 : Part 4 : 1977 or BS EN 60079-14.
Germany : VDE 0170/0171 Teil 10/4.82

2.5 The system certification label fitted to the S71X control unit located in the Safe Area  is as shown below.

I.S. Level Detection System

EEx ia IIC
Baseefa02Y0161X

εx
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T20 125.2Installation Diagram for Level Detection Equipment in Hazardous
Areas using S71X Control Unit and Transducer type 3640 020 00

Only Intrinsically Safe Circuits
permitted in this Area

Hazardous Area Equipment
connected to Ground

Transducer Type 3640 020 00

Probe Housing

Vsig (1)
Vs (4)
0V (3)
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Safe Area Equipment : Type S71X Control Unit
with intrinsically safe output. Part No. 2271 101 00

Maximum
Supply

250V a.c.
(See Note 2.1)

1
2

Supply

Non-Hazardous (Safe) Area

Certification : S71X Control Unit certified to [EEx ia] IIC.
Certificate No. : Baseefa02ATEX0088

Zone 0, 1 or 2 Hazardous Area

Certification : Series 3640 Transducers
certified to EEx ia IIC T5/6  permitted in
this area.
Certificate No. Baseefa02ATEX0089X

System Certificate : Baseefa02Y0162X : EEx ia IIC
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100 metres maximum
Insulated Conductor - 4mm2 Minimum.

Maximum 1ohm
 Earth Impedance
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Installation Requirements for Level Detection Equipment in Hazardous Areas using
S71X Control Unit and Transducer type 3640 020 00

1 Safety Requirements

1.1 The S71X Control Unit must be located in a Non-Hazardous (Safe) Area and the ambient temperature must
not exceed 50°C.

1.2 Terminals 14, 15 and 16 must be linked together and to the safety earth conductor.

1.3 Earth conductors connected to the earth neutral point must be terminated at all points in type 'e' termina-
tions in accordance with BS5501 : Part 6, EN50 019.

2. Electrical Requirements

2.1 Equipment connected to the Safe Area side of the control unit is unspecified except that it must not be
supplied from nor contain under normal or abnormal conditions a source of potential with respect to earth in
excess of 250 volts r.m.s. or 250 volts d.c.

2.2 The 3640 020 00 transducer must be bonded to the earth neutral point as shown on sheet 1, and use
terminations as specified in section 1.3 above.

2.3 The capacitance and inductance or inductance to resistance (L/R) ratio of the cables connected to terminals
11 to 13 (Hazardous Area) of the S71X Control Unit must not exceed the following:

Group Capacitance Inductance or L/R Ratio
(microFarads) (milliHenries) (microHenries/Ohm)

IIC 0.8 5.22 104
IIB 6.0 24.47 397
IIA 22.3 51.82 843

The Ceq. of the transducer has been allowed for in the above figures.

2.4 The installation must comply with the appropriate National Installation Requirements.

United Kingdom : BS5345 : Part 4 : 1977 or BS EN 60079-14
Germany : VDE 0170/0171 Teil 10/4.82

2.5 The system certification label fitted to the S71X control unit located in the Safe Area  is as shown below.

I.S. Level Detection System

EEx ia IIC
Baseefa02Y0162X

εx

T20 125.2
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Installation Requirements for Level Detection Equipment in Hazardous Areas
using Remote Transducer Head Types  3640 020-1 and 3640 021-1 with
Control Units Type S71X or S74X

T20 125.3

1 Safety Requirements

1.1 The S71X or S74X Control Unit must be located in a Non-Hazardous (Safe) Area and the ambient  temperature
must not exceed 50°C.

1.2 Terminals 14, 15 and 16 must be linked to each other and to the safety earth conductor.

1.3 Earth conductors connected to the earth neutral point must be terminated at all points in type 'e' terminations
in accordance with BS5501 : Part 6, EN50 019.

2. Electrical Requirements

2.1 Equipment located in the Safe Area is unspecified except that it must not be supplied from nor contain under
normal or abnormal conditions a source of potential with respect to earth in excess of 250 volts r.m.s. or 250
volts d.c.

2.2 The series 6800 probe assembly must be bonded to the earth neutral point as shown on sheet 1, and use
terminations as specified in section 1.3 above.

2.3 The capacitance and inductance or inductance to resistance (L/R) ratio of the cables connected to terminals 11
to 13 (Hazardous Area) of the control unit must not exceed the following:

Group Capacitance Inductance or L/R Ratio
(microFarads) (milliHenries) microHenries/Ohm

IIC 0.8 5.22 104
IIB 6.0 24.47 397
IIA 22.3 51.82 843

2.4 The installation must comply with the appropriate National Installation Requirements.

United Kingdom : BS5345 : Part 4 : 1977 or BS EN 60079-14
Germany : VDE 0170/0171 Teil 10/4.82

2.5 The system certification label fitted to the S71X or S74X control unit located in the Safe Area  is as shown
below.

I.S. Level Detection System

EEx ia IIC
Baseefa02Y0162X

εx
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AFRISO EUROGAUGE LTD
Unit 4,

Satellite Business Village
Fleming Way, Crawley

West Sussex. RH10 9NE.
United Kingdom
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Declaration of Conformity
S71X Intrinsically Safe Capacitance Level Switch

This is to certify that the above named product complies with the Equipment or Protective systems or components
Intended for use potentially Explosive Atmospheres Directive 94/9/EC, the Electromagnetic Compatibility
Directive 89/336/EEC, the Low voltage Directive 73/23/EEC

Notification Number:-   Baseefa02ATEX0088

Notified Body: - Baseefa, Rockhead Business Park, Staden Lane, Buxton, Derbyshire, SK 17 9RZ.

And with the requirements of the normative sections of the following harmonised European Standards:-

EN50081-1:   Electromagnetic compatibility – Generic Emission Standard
  Part 1 : Residential, Commercial and Light Industry

EN50082-2:   Electromagnetic compatibility – Generic Immunity Standard
  Part 2 : Heavy Industry

EN61010-1:   Safety Requirements for electrical equipment for measurement,  control and laboratory
  use.

BS EN 60079-0:2006   Electrical apparatus for potentially explosive atmospheres –  General Requirements.

BS EN 60079-11:2007  Electrical apparatus for potentially explosive atmospheres –  intrinsically safe ‘I’.
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Signed:

D C Ward
Position: Technical Services Manager,
Date: 06/07/09

This declaration applies to the following part number(s):

227110100-1 230V ac version.
227110100-2 110V ac version.
227110100-4 24V dc version.

Specification

Part Numbers 227110100-1 (230V ac); 227110100-2 (110V ac); 227110100-4 (24V dc).
Standards BS EN50014:1998 and BS EN 50020:2002.

Marking

Certificate No. Baseefa02ATEX0088
Supply 110/230V ac : 50 / 60Hz : 5VA or +24 Volts DC : 5 Watts.

Tolerances 230V - 195-250V; 110V - 95-130V; +24 Volts DC ± 10%.
 Note : Supply Voltage is Factory pre-set.

Controls Sensitivity Control (multi-turn potentiometer).
Indicators Alarm (Red) Relay de-energised.

Normal (Green) Relay energised.
Supply (Amber) Internal supplies operating.

Output Single pole relay changeover contacts - voltage free.
Rating 250V ac : 3A non-inductive load
Switching 500VA @ cosφ  = 1; 250VA @ cosφ ≤ 0.7.
24V DC - 3A; 60V DC - 0.6A (L/R = 200ms).

IS Outputs 8 Volt / 13mA Supply. To 3640 Series
(Ex Certified) Signal Line (13 Volts Maximum). Transducer

0 Volt Line (Earthed). Ex Certified.
IS Output Parameters Um = 250V : Uo = 13.0V : Io = 76mA : Po = 0.25W : Ci = 0 : Li = 0 :

Co = 1.0uF : Lo = 6.42mH.
Temperature Ambient : -10ºC - 50ºC.
Housing Plug-in ABS housing secured by two fixing screws to terminal base.
Base Glass loaded polyamide moulding with 16 terminals mating with edge

connector of PC board in Housing.
Intrinsically safe circuits segregated by fixed plastic barrier in base.
Fixing - surface mounting by 2 x 4mm screws through base.

Protection IP30 (BS4590 / IEC529).
Weight 0.7kg.
Transformer Construction - Type 1a - Encapsulated Unit :   Standard : VDE 0551

Protection - Primary Fuse - 100mA - Integral connections to PCB.
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