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1 Characteristics

The level detector type LS 300 ... with measuring transducer type LS 500 ... is a safety
device designed to prevent overfilling of tanks and process vessels by continuous
monitoring.

This safety device is used for all storage containers with liquids. It consist of a level
detector in the tank and a measuring transducer (wall mounting, mounting rail, 19"
system) with potential-free relay output.

The level detector can be customised easily to the respective container size. The safety
device is maintenance-free.

2 Safety instructions

The level detector type LS 300 ... with measuring transducer type LS 500 ... is designed
for monitoring liquids in tanks and process vessels. The devices must be used exclu-
sively for this purpose. The manufacturer accepts no liability for any form of damage
resulting from improper use.

The system has been developed, manufactured and tested in accordance with state-of-
the-art technology and generally accepted safety standards. Nevertheless, hazards may
arise from its use. For this reason, the following safety instructions must be observed:

e Do not change or modify the system or add any equipment without the prior con-
sent of the manufacturer.

e The installation, operation and maintenance of the system must be carried out
only by expert personnel. Specialised knowledge must be acquired by regular
training.

e  Operators, installers and service technicians must comply with all applicable safety
regulations. This also applies to any local safety and accident prevention regula-
tions which are not stated in this technical documentation.

e  During level detector installation, the probe must not be sited in a position exposed
to powerful vapour flow unless it is equipped with a suitably dimensioned protec-
tive sleeve.

e  The measuring transducer must not be operated in an explosion-risk area and
must be installed in an enclosed room or in a housing complying with protection
class IP54.

e  The design of the plug-in card of the measuring transducer LS 500 19" is to be in-
stalled in a housing with protection class of at least IP20.

e  Following completion of the installation and in the event of a change of liquid
stored in the container, the system must be checked for correct installation and
tested for correct operation by an expert of a specialist company.
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e  The operability of electrical circuits for sirens and lamps that cannot operate in
accordance with the closed-circuit principle must be easy to inspect.
e  Before commissioning, all system parts of the overfill protection device must be
checked to determine that they are correctly connected and working properly.
The electrical supply, as well of downstream devices, must be checked.
e When used as overfill protection, untested system parts must comply with the re-
quirements of the approval principles for overfill protection devices.
In the event of a failure of the power supply (no longer within the minimum or maxi-
mum limit values) or an interruption of the connection lines between system parts, the
overfill protection devices are required to report this fault or display the maximum fill
level.

The safety instructions in this user guide are marked as follows:

A If you do not comply with the safety instructions, there is a risk of accident, or
the system/device may be damaged.

Useful information which ensures continued and correct operation of the system
and makes your work easier.

3 System application

3.1  Application as overfill protection device

For details on using the LS 300 ... level detector with LS 500 ... measuring transducer as
overfill protection, see chapter Technical description Z-65.11-228, page 15.

3.2  Application as limit signal controller

The function of the LS 300 ... level detector with LS 500 ... measuring transducer as limit
signal controller is analogous to that of the overfill protection. See chapter Technical
description Z-65.11-228, page 15.

A The use as limit signal controller does not replace the overfill protection device.
If an overfill protection device is mandatory, it must additionally be installed.

3.3  Application as dry-run protection

The function of the LS 300 ... level detector with LS 500 ... measuring transducer as dry
run protection is analogous to that of the overfill protection, whereby the LS 300 ...
probe is usually immersed and exposed in the event of an alarm. See chapter Technical
description Z-65.11-228, page 15.
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LS 500 ... T ...
A relay drop occurs when the level detector tip is hot, in the event of a malfunction,
power failure, short circuit or line break in the connection between level detector
and measuring transducer. This is indicated by turning OFF the yellow LED (sen-
sor).

LS500..HSILT
This type offers additional functional safety.
LS 500 ... T Duo

These types allow the connection of two level detectors. With the LS 500 19" T
Duo, the two sensor circuits are galvanically isolated from each other.
LS500..TS
With these types, one error relay and one red LED (Error) are available. In case of
interruption or short-circuit of the signal line from the level detector to the meas-
uring transducer, the relay energizes, and the LED is ON.
LS500..TZ
With these types, a second sensor relay is available.

3.4 Use of the LS 500 H with RS-485 interface

The measuring transducer LS 500 H ... offers an RS-485 interface which allows to con-
nect several LS 500 H ... to a multi-drop network and to read the status of the scanner
and relay by digital requests. For this, the binary MODBUS RTU protocol is used.

Specification of the RS-485 interface
Conductors A+ /B-/GND
Voltage OV..5V

Baud rate 9600

Bits 8

Parity None

Stop bits 1

Request device status

The status of scanner, fault detection and the relay are read via the Read Holding Regis-
ters function (03h). The data are located in both registers from address 40033 (0020h).
If only one device is connected, broadcast address 00h can be used.
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Command as sequential order of bytes:

[ADDR] [FUNC] [REG/H] [REG/L] [VAL/H] [VAL/L] [CRC/H] [CRC/L]
XXh / 00h 03h 00h 20h 00h 02h XXh XXh
MODBUS | Function | Register | Register Data Data MODBUS MODBUS

address | 03h: Read | address | address length length | Checksum High | Checksum Low
or broad- | Holding |High Byte| Low Byte |High Byte | Low Byte Byte Byte

cast 00h | Registers

Answer as sequential order of bytes:

[ADDR] [FUNC] [BC] [R1/H] [R1/L] [R2/H] [R2/L] [CRC/H] | [CRC/L]
XXh 03h 04h XXh XXh XXh XXh XXh XXh
MODBUS | Function Byte Register | Register | Register | Register | MODBUS | MODBUS
address or [03h: Read | Count 40033 40033 40034 40034 Check- | Checksum
broadcast | Holding High Byte | Low Byte | High Byte | Low Byte | sum High [ Low Byte

00h Registers Byte

The information about the current status of the sensor are in the 4 bytes of R1 and R2. Each
byte contains precisely 2 types of information that are split up between the nibbles (4-bit

values).

The information on relay 2 is then dependent on the type of the respective LS 500 H ... In
case of Z versions, it responds analogous to relay 1, in case of duo versions it is switched by
sensor 2. For both versions, an energized relay indicates the readiness of the respective sen-
sor. In case of S versions, an energized relay signals an existing malfunction.

Register [R1/H] [R1/L]

Nibble High nibble Low nibble High nibble Low nibble

Values 0..2 0/1

Function |Status of sensor 1 Status of sensor 1 Status of sensor 1 Status of relay 1
0: No fault 0: Cooling 0: Immersed or in 0: De-energized
1: Short-circuit 1: Heating heating phase 1: Energized
2: Connection open 1: Not immersed

Register [R2/H] [R2/L]

Nibble High nibble Low nibble High nibble Low nibble

Values 0..2 0/1

Function |Status of sensor 2 | Status of sensor 2 Status of sensor 2 Status of relay 2
0: No fault 0: Cooling 0: Immersed or in 0: De-energized
1: Short-circuit 1: Heating heating phase 1: Energized
2: Connection open 1: Not immersed

System applic

ation
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Setting the MODBUS address

The MODBUS address is set via the Preset Single Register (06h) function. The address
(1-99) is written as 16-bit value into register 40002 (0001h).

To set the address either the current address must be known or the broadcast address
00h must be used. In this case only 1 device is permitted to be connected with the

data bus.
Command as sequential order of bytes:

[ADDR] [FUNC] [REG/H] [REG/L] [VAL/H] [VAL/L] [CRC/H] [CRC/L]
XXh / 00h 06h 00h 01h 00h 01h - 99h XXh XXh
MODBUS | Function | Register | Register Write Write MODBUS MODBUS

address | 06h: Preset | address address value value Checksum [ Checksum Low
or broad- Single High Byte [ Low Byte | High Byte | Low Byte High Byte Byte
cast 00h Register

Answer as sequential order of bytes:
[ADDR] [FUNC] [REG/H] | [REG/L] [VAL/H] [VAL/L] [CRC/H] [CRC/L]
XXh 06h 00h 01h 00h 01h - 99h XXh XXh
MODBUS | Function | Register | Register | Write value Write MODBUS MODBUS
address | 06h: Preset | address | address | High Byte value Checksum Checksum
Single Reg- | High Byte | Low Byte Low Byte High Byte Low Byte
ister
3.5 Wiring

The wiring of the level detector to the measuring transducer must be done with a cable
in blue or blue marked colour. The maximum admissible cable length with a cross-sec-
tion of 0.5 mm? is 250 m, with T mm? a maximum of 500 m and with 1.5 mm? a
maximum of 750 m. Deviating cross-sections result in a different maximum cable

length.

Wire protection

Contact spring

Cable

Figure 1: Cable fanning
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3.6 LED status indication and blink codes

STATUS
Overfill protection Dry run protection
Norm'al Alarm Norm.al Alarm )
operation operation Error | SIL Error

not . . not
LED immersed immersed immersed immersed
Power (green) ON ON ON ON ON ON
Sensor (yellow) ON OFF ON OFF OFF OFF
Scanner (blue) blinking ON ON blinking OFF OFF
Error (red) " OFF OFF OFF OFF ON blinking
SIL Error (red) ? OFF OFF OFF OFF OFF ON

All codes are valid for all types of LS 500 with the exception of:

1 not available on the LS 500 H DUO
2) only available on the LS 500 H SIL

LED blink codes of the LS 500 H SIL for SIL Errors

Blink code Description
1x Memory error
2 X Checksum error
3x Relay error
4 x Resistor error
5 x Scanner error
6 X Isolation error

System application
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Approval principles for overfill protection devices
Appendix 1: Adjustment instructions for overfill protection of containers

1. General

The following requirements are necessary for the correct adjustment of the overfill protection
device:
- Knowledge of the filling height at 100% of the filling volume of the container according to
the nominal volume stated on the type plate of the container
- Knowledge of the filling curve
- Knowledge of the filling height that corresponds to the permissible filling degree

— Knowledge of the level change related to the expected overrun quantity.

2. Permissible filling degree

(1)  The permissible filling degree of containers is to be so dimensioned that the container
cannot overflow and that excess pressures, which can impair the leak-proof tightness or
solidity of the container, does not arise.

(2)  When defining the permissible filling degree, the cubic expansion coefficient of the liquid
relevant for the filling of a container and the possible rise in temperature during storage
and a resultant increase in the volume of the liquid is to be taken into consideration.

(3) For the storage of liquids in stationary containers without additional hazardous character-
istics, the permissible filling degree at filling temperature is to be defined as follows:

1. For above-ground and below-ground containers that are embedded less than 0.8 m
below ground level is the

Filling degree = 1j2_035 in % of the volumetric capacity

2. For below-ground containers at a depth of at least 0.8 m is the
Filling degree = % in % of the volumetric capacity

3.  The average cubic expansion coefficient o can be determined as follows:
_ dis—ds
~ 35-ds,

Here, dis or dsp means the density of the fluid at 15 °C or 50 °C.

(4)  Paragraph (1) can also be considered as having been met for liquids independent of a flash
point without additional hazardous characteristics and whose cubic expansion coefficient
does not exceed 150 - 10 /i, if the filling degree at filling temperature
a) for above-ground and below-ground containers which lie less than 0.8 m below

ground level does not exceed 95%, and
b)  for below-ground containers which lie at a depth of at least 0.8 m does not
exceed 97% of its volumetric capacity.

(5)  If the liquid is heated to above 50°C during storage, or it is filled in a cooled-down state,
also the related expansions need to be considered when defining the filling degree.

(6) In the case of containers used for storing liquids with toxic or corrosive characteristics, a
filling degree of 3% less than that according to section (3) to (5) should be adhered to.
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3. Determining the overrun quantity after response of the overfill protection

Maximum volumetric flow rate of delivery pump

The maximum volumetric flow rate can either be determined by gauging (recirculating a defined
liquid volume) or referenced from the pump characteristic curve. On containers conforming to
DIN 4119, the permissible volumetric flow rate is stated on the container information plate.

Shutdown delay times

(1) To the extent that the response times, switching times and operating times of individual
parts are not stated on the associated data sheets, these times shall be measured.

(2) Where valves require manual operation to interrupt the filling process, the time between
the response of the overfill protection device and the interruption of the filling process shall
be estimated under consideration of local conditions.

Overrun quantity

The sum of individual shutdown delay times gives the overall shutdown delay time. The overrun
quantity is obtained by multiplying the overall shutdown delay time by the volumetric flow rate
determined in accordance with section 3.1 and adding the capacity of the pipes that would be
drained following the response of the overfill protection device.

4. Defining the response level for the overfill protection device

The overrun quantity determined in accordance with section 3.3 is subtracted from the volume
of liquid that corresponds to the permissible filling degree. The response level is determined
from the difference and the aid of the filling curve by means of calculation or gauging the ca-
pacity of the container in litres. The determination is to be documented.
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Calculating the response level for overfill protection devices
Operating location:
Container no.: Nominal volume: (m3)
Overfill protection device: Manufacturer / Type: FAFNIR GmbH / LS 300 with LS 500

License no.: Z-65.11-228

1  Maximum volumetric flow rate (Quma): (™/h)

2  Shutdown delay times

2.1 Level detector according to measurement / data sheet: (s)
2.2 Switches / relays / or similar: (s)
2.3 Cycle times for bus devices and control instrumentation: (s)
2.4 Delivery pump, run-out time: (s)

2.5 Shut-off valve
mechanically, manually actuated

- Time from alarm / to start of shutdown: (s)

- Shutdown time: (s)

Electrically, pneumatically or hydraulically operated

- Shutdown time: (s)
Overall shutdown delay time (ttotal): (s)

3 Overrun quantity (Viotal)
3.1 Overrun quantity from overall shutdown delay time:

_ tges _ 3
Vi = Qmax 3600 (m?)

3.2 Overrun quantity from pipes:
V,=2-d?* L= (m?)

Total overrun quantity (Viotal = V1 + Vo) (m?

4 Response level

4.1 Volume at permissible filling degree: (m?)
4.2 Overrun quantity: (m
Volume at response level (difference between 4.1 and 4.2): (m3)

The response level results from the filling curve,
calculation or gauging the capacity of the container in litres: (mm)
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Appendix 2: Installation and operating instructions for overfill protection

1.  Scope

This installation and operating guideline applies to setup and operate overfill protection devices
comprised of multiple parts.

2. Definitions

(1)  Overfill protection devices are designed to interrupt the filling process or trigger an audi-
ble and visual alarm promptly before the permissible filling degree in the container is
reached (for calculating the response level see Appendix 1).

(2)  Overfill protection devices include all parts needed to affect the interruption of the filling
process or trigger the alarm.

(3) Aside from parts with German general construction approval (DIBT), overfill protection de-
vices can also include parts without this approval. Figure 1 shows the parts requiring
approval (parts on the left of the dividing line).

(4)  Atmospheric conditions are considered to be total pressures of 0.08 MPa to 0.11 MPa =
0.8 bar to 1.1 bar and temperatures of -20 °C to +60 °C.

3. Design of overfill protection devices

(see Figure 1 of the Approval principles for overfill protection devices or Ap-
pendix 1 of the General construction approval, DIBt)

(1)  Level detector (1) records the liquid level in the container.

(2)  The liquid level is converted to a level-proportional output signal by a continuous level
gauging device in the associated measuring transducer (2), e.g. to an industry-standard
signal (e.g. pneumatic 0.02 MPa to 0.10 MPa = 0.2 bar to 1.0 bar or electrical 4 ... 20 mA or
2 ... 10 V or digital via a suitable bus interface). The proportional output signal is supplied
to a limit signal transducer (3), which compares the signal to the adjustable limit values
and delivers binary output signals.

(3) At level limit switches, the liquid level is converted to a binary output signal in the level
detector (1) or in the associated measuring transducer (2) or transmitted as digital signals
to a suitable bus interface.

(4) Signals can be conducted, for example, via pneumatic or electric contacts (switches, elec-
tronic switching circuits, initiator circuits) or as digital signals for bus interfaces.

(5)  The binary output signal of the measuring transducer (2) or of the limit signal transducer
(3) or the bus communication signals of the measuring transducer (2) can be supplied to
the signalling device (5a) or to control device (5b) with actuator (5c) either directly or via
suitable evaluation devices / signal amplifier (4).

(6) The proportional (analogue) or binary output signal can also be evaluated via suitable
electronic switching circuits (e.g. PLC, process control systems).
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Installation and operation

4.1 Fault monitoring

(1) Inthe event of a failure of the power supply or an interruption in the connecting
lines between parts or failure of the bus communication, overfill protection devices
must interrupt the filling process or trigger an audible and visual alarm.

In the case of overfill protection devices in accordance with the approval principles,
this can be achieved by the measures defined according to sections (2) to (4), in
which case the conditions for monitoring of operability are also fulfilled.

(2)  Overfill protection devices shall as a rule be safeguarded in accordance with the
closed-circuit principle or other measures appropriate to fault monitoring.

(3)  Overfill protection devices with level limit switch of which the binary output consti-
tutes an initiator circuit with standardised interface shall be connected to a repeater
in accordance with DIN EN 60947-5-6. The direction of action of the repeater shall be
selected such that, in the event of a power supply failure or a line break in the control
circuit, its output signal interrupts the filling process or triggers an audible and visual
alarm.

(4)  Electric circuits for audible and visual alarms that cannot operate in accordance with
the closed-circuit principle must be easy to inspect in terms of their functionality.

4.2 Control air

The control air required as auxiliary power must not contain contamination with a particle size
of > 100 um and must have a humidity corresponding to a dew point of -25 °C.

4.3 Specialist companies

Only companies that satisfy the definition of a company specialised in the installation, servicing,
repair and cleaning of the overfill protection devices according to water right shall be entrusted
with these tasks, unless the tasks are exempted from the specialist company obligation accord-
ing to the law concerning water or the manufacturer of the level detectors and measuring
transducers has the tasks undertaken by its own expert personnel.
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5. Tests

5.1 Test prior to initial commissioning and re-commissioning after shutdown

Following the completion of the installation of the overfill protection device or re-commissioning
of the container after shutdown, the system must be checked for correct installation and tested
for correct operation by an expert of the specialist company according to section 4.3, or of the
operating company if there is no specialist company obligation.

If a change in the settings is expected during a change in the liquid stored, such as the response
level or the function, a new function check is to be carried out.

A certificate with confirmation of the correct function is to be issued by the expert and submitted
to the operating company about the setting of the overfill protection device.

5.2 Periodic inspection

(1) The proper condition and operability of the overfill protection device must be tested at
reasonable intervals, but at least once a year by an expert of the specialist company accord-
ing to section 4.3, or of the operating company if there is no specialist company obligation.
The operating company shall be responsible for the type and frequency of inspection within
the specified period. The test must be conducted in such a way that proof is obtained of
correct operation of the overfill protection device with all components interacting.
= This condition can be satisfied by allowing the liquid to reach the response level during

a filling process.
= If filling to the response level is not practicable,
— the level detector should be caused to respond through simulation of the fill level
or physical measuring effect or
— if the operability of the level detector / measuring transducer is demonstrable by
other means (exclusion of function-impairing faults), the test can also be carried
out by simulating the corresponding output signal.
(2) If functional impairment of the overfill protection device due to corrosion cannot be pre-
vented and this malfunction is not self-reporting, all parts that are at risk of corrosion shall
also be inspected regularly at reasonable intervals.
(3) There can be a deviation from the specifications up to periodic inspection with regard to
operability in case of fail-safe parts of overfill protection devices if
— components with special reliability (safe against failure) or safety relevant facilities with
regard to VDI/VDE 2180 (fail-safe system) are used or this has been proved by means
of an equivalent standard

— and this is expressly stated for the tested parts in the General construction approval
granted by the supervising authority (in Germany DIBT).

5.3 Documentation
The results in accordance with no. 5.1 and 5.2 shall be documented and stored.

5.4 Maintenance

The operating company shall service the overfill protection device regularly to the extent that this is
necessary to maintaining its operability. The recommendations of the manufacturer in this respect
shall be observed.

Annex Page 14/55



Technical Description Z-65.11-228
Level Detector type LS 300 ... und Measuring Transducer type LS 500 ... Edition: 08.2019

1 Design of the Overfill Protection Device

The overfill protection device comprises a level detector (1) and a measuring transducer (2) with binary
signal output (potential-free relay contact).

The switching signal is supplied to the signalling device (5a) or to the control device (5b) with actuator
(5¢) either directly or, where necessary, by way of a signal amplifier (4).

The unchecked parts of the overfill protection device, such as signalling device (5a), control device (5b),
actuator (5¢) and signal amplifier (4) must satisfy the requirements of sections 3 and 4 of the German
approval guidelines for overfill protection devices.

1.1 Concept of the Overfill Protection Device

Overfill protection device with level limit switch.

| W
e
| (5a)
[}
|
}
E bi N
L Inary M a1  L___
_%; /| signal i_ D -:l- + E_ v
@ @ @ (50) (59
1 Level detector type LS 300 ... 5a Signalling device
2 Measuring transducer type LS 500 ... 5b  Control device
Signal amplifier 5¢  Actuator

1.2  Functional description
Level detector LS 300 ...:

The operating principle of the level detector is based on the difference in thermal conductivity between
gases and liquids. A PTC resistor encapsulated in the tip of the level detector is heated in dry condition
by the signal current of the measuring transducer until a sudden increase in its electrical resistance
occurs. As soon as this tip is immersed in a liquid, the resulting drop in temperature causes a drop-in
resistance to the original value. The signal current is limited in such a way that, in this condition (im-
mersed), the resistor cannot be reheated. In a gaseous environment, the PTC resistor takes between 15
seconds and two minutes to heat up, depending on the ambient temperature.

LS 300 ...P...: The test equipment integrated in the level detector must be connected to an external com-
pressed air supply via plug connector or screwing. The gas required for functional testing (e. g. nitro-
gen) is passed through the test device directly to the PTC resistor sensor. During the blow-on process
the PTC resistor is cooled down by the gas flow to the value corresponding to immersion in liquid.
This activates the signalling device and the functionality of the overfill protection device is displayed.
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Measuring transducer LS 500 ...:

In the measuring transducer, the changes in resistance of the PTC resistor are converted to relay switch-
ing signals with binary signal output. The PTC resistor operation is continuously monitored by a scanner
integrated in the measuring transducer. The characteristics of the PTC resistor (heating and cooling
behaviour) are checked several times each second without effect on the measuring process. This ensures
that any PTC resistor that is no longer operationally reliable, e.g. due to external causes (corroded probe
sleeve), can be detected instantly and signalled by a response of the overfill protection device's alarm
system.

The electrical readiness for operation of the measuring transducer is indicated by a green LED (power).
The blue LED (scanner) signals the heating up of the PTC resistor.

A relay deactivation occurs at cooled down level detector tip as well as dysfunction (detection by the
scanner), power failure, short circuit and line break in the connection between level detector and meas-
uring transducer. This is indicated by the disappearance of the yellow LED (sensor).

To control the function of the entire overfill protection device the measuring transducer can be fitted
with a test button. Whenever this button is pressed, the heat output of the PTC resistor is reduced so
much that it cools down (equivalent to a submerged sensor) and the alarm system is triggered.

LS 500 H Duo: This type allows the connection of two level detectors.

LS 500 ... S: For these types, a fault relay and a red LED (error) are available. In case of interruption or
short-circuit of the signal line from the level detector to the measuring transducer, the relay energizes
and the LED is on.

LS 500 ... Z: For these types, there is a second sensor relay available.

LS 500 H SIL: For this type, there are also a SIL error relay (changeover contact) and two red LEDs (Error
and SIL Error) available. In the event of a short circuit or line break, the error LED lights up. If an error
is detected by the test electronics, the SIL error relay is activated and the "SIL Error" LED lights up. In
addition, the "Error" LED starts blinking.
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1.3 Type codes
Level detector LS 300 ...:
Type Proces:s Sensor Test. Overvoltage Tempera- Option
connection tube connection  protection  ture range
Duo Dual sensor
Steck Plug connection
Tantal Sensor made of tantalum
Trio Triple sensor
Normal -25 °C... +50 °C (T. < +80 °C)
H High -25°C ... +80°C
HH Highest -10°C ... +110 °C
L Low -40 °C ... +50 °C (Ta < +80 °C)
Without overvoltage protection
u With (sensor head only in Zone 1 resp. EPL Gb)
Without
P With test connection and without check valve
PR With test connection and with check valve
Standard, e.g. @ = 10 mm
Bn n=@in mm
S "Heavy” version, e.g. @ = 24 mm
X Flexible sensor tube
Without (special version)
E Screw-in unit
F Flange
LS 300 Level detector

Table 1.3a: Type code for level detector LS 300 ...
Measuring transducer LS 500 ...:

Type Design Overfi.ll Elect.rical
protection design
One control relay (potential-free changeover contact)

Duo Only H: Two sensor circuits
S One additional error relay
YA Second control relay

(Mono) Designation “Mono” only for H and if no additions follow

SIL Only mounting rail housing; with SIL 2 certificate; no further additions

Plug-on enclosure

H Mounting rail housing with communication via RS-485
LS 500 Measuring transducer

Table 1.3b: Type code for Measuring transducer LS 500 ...
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1.4 Dimension sheets and technical data
Level detector LS 300 ...:

Dimensions
Connection housing Connection housing
Cable gland |
J
?J\ Cable gland
Potential equalization Potential equalization ter-
terminal minal
Gland
Flange
o
S
o
o
g
< ? |
= ]
T— 5
Probe tube, 2
e.9. 010 0 \
lg: Probe tube,
] e.g. @10
1 | -
== \ Protective sleeve,
Response point optionally without
ﬂ Response point P -
T————— Protective sleeve,
optionally without
Figure 1: LS 300 E Figure 2: LS 300 F
O
Connector
T Screw plug
Outlet with cover
Probe tube,
e.g. 210 Outlet base
[ T i ! with elbow
§ Screw plug e.g. G 3/4
k » Welded gas-tight
2 ] ]
° ° | Probe tube,
z g
8 = |3 e.g 012
= S | g
sid °
2|5
iy
=1
2
z Response point 1
ﬂT Response point 2
Protective sleeve,
optionally without
Response point
- T nex|
Figure 3: LS 300 E Steck Figure 4: LS 300 E Steck/01
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2 Yibus| asuodsay

Connection housing

Cable gland
Potential equalization
terminal

Probe length
imprinted

1 y1bus| asuodsay

=

Screw-in unit
e.g.G1/2

o

\ Probe tube,

e.g. @12

—

Response point 1

O

Response point 2

Figure 5: LS 300 E DUO/03

[ Housing

I Potential equalization terminal
Cable gland

— .
Ball valve or similar

9\ Test connection: Connector or
\

check valve as alternative

\ Probe tube,

e.g. 024

|

yibus| asuodsay

Flange

| ————— Testnozzle

L

| ————— Protective sleeve,
optionally without

Figure 7: LS 300 FSP

Page 5/13

?J\ Cable gland (3x)

Potential equalization
terminal

\ Probe tube,

e.g. 210

gas-tight Screw-in unit,
e NCT T o
o
2 o
E 2
3 $
¥ 2
] 3
< )
z 3
o Response | |=  Protective sleeve,
§ point 2 optionally without
o - ———1
2 Response point 1
o
I°}
=1
2
>
w
Response point 3

Figure 6: LS 300 E TRIO/02

Cable gland

\ Potential equalization terminal

’ Cable gland

Flange
| ———— Probe tube,

e.g. @10

i

Protective sleeve,
f{ Response point 1 optionally without

| y3bus| asuodsay

2 Yibus| asuodsay

H Response point 2

I

Figure 8: LS 300 F Duo
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Cable gland

Potential equalization
terminal

‘ ‘ Cable

J l 2 x 0.75 mm? blue
, 5 m long
Probe tube e.g. @12
» Corrugated hose
E Protective sleeve,
jHi/// optionally without
Figure 9: LS 300 FX Figure 10: LS 300 EB6
Level detector circuit
Only for connection to the measuring transducer type LS 500 ...
Temperatures
Media temperature T¢ Ambient temperature T,
Standard -25°C... +50°C -25°C ... +80 °C
High (H-Typ) -25°C ... +80 °C
Highest (HH-Typ) -10°C... +110 °C
Low (L-Typ) -40 °C ... +50 °C -40 °C ... +80 °C
Pressures
Standard 0 bar ... 3 bar
Special version 0 bar ... 25 bar

Heating times

at T, =-20°C < two minutes
at To = +60 °C < 15 seconds
Housing protection (according to EN 60529)
LS 300 ... > P67
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Measuring transducer LS 500 ...:
Dimensions
There are two different housing designs:
Wall mounting housing

This design has the dimensions (HxWxD) 150 mm x 75 mm x 110 mm.

Figure 1.4k: Measuring transducer LS 500 S in wall mounting housing
Mounting rail housing
This design has the dimensions (HxWxD) 114,5 mm x 22,5 mm x 99 mm.

Figure 1.4l: Measuring transducer LS 500 H ... in mounting rail housing
Power supply

Type LS 500 ...

U 24VAc/115 VAc/23OVAci 10 %, 40 Hz ... 60 HZ, < 4VA, or
U = 24Vpc+20%, <5W

Type LS 500 H ...
U = 23 VDc ...30 VDc, <8W

Level detector circuit

Only for connection to the level detector type LS 300 ...
Output circuit

AC U<250V;I1<5A;P<100VA; cos ¢ 20.7
DC U<250V;I<5A;P<100W

When using the measuring transducer type LS 500 H SIL with a level detector in the hazardous
area, the maximum voltage for the contacts of the sensor relay is reduced to 42 Vac or 60 Vpc.
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Temperatures
Ambient temperature -25°C ... +50°C
Housing protection (according to EN 60529)

Plug-on housing IP40
Mounting rail housing IP30
2 Material of level detector

All components coming into contact with media are made of stainless steel no. 1.4571 (316Ti), Hastelloy
C4 (2.4610), Hastelloy B (2.4617) or Hastelloy C22 (2.4602). Flanges can be made of steel with plated
sealing surfaces of stainless steel no. 1.4571 (316Ti), Hastelloy C4 (2.4610), Hastelloy B (2.4617) or Has-
telloy C22 (2.4602).

Special materials:

Material Wetted parts made of
From 1.4301 (304) up to 1.4571 (316Ti) without 1.4305 (303) Stainless steel
B-2 (2.4617), C-4 (2.4610), or C-22 (2.4602) Hastelloy
Tantalum (sensor tip) and stainless steel with E-CTFE coating Tantalum and Halar
Tantalum (sensor tip) and stainless steel Tantalum and stainless steel
Tantalum Tantalum

Table 2: Special materials for components of level detector LS 300 ... coming into contact with media

3 Area of application

The level detector type LS 300 ... and measuring transducer type LS 500 ... as level limit switch of overfill
protection device for containers to store water-polluting liquids.

Level detector type LS 300 ... is operated according to the following conditions in containers for storing
flammable and non-flammable water-polluting liquids, from which no permanent adhesions are ex-
pected.

a) Atmospheric conditions
Temperature: -20 °C ... +60 °C
Pressure: 800 mbar ... 1,1 bar

b) Different conditions
Liquid temperature
Normal temperature: -25°C... +50°C
High temperature ,H":  -25°C... +80 °C
Highest temperature ,HH":-10 °C ... +110 °C

OPressure
Standard pressure range: 0 bar ... 3 bar
Special version: 0 bar ... 25 bar

Deviations such as 0 °C ... +85 °C are indicated on the type plate.

If the sensor tip is cooled down due to strong sprays or strong gas flow, a premature shutdown occurs.
One remedy against strong gas flow is to retrofit a protective probe sleeve.

Page 8/13

FAFNIR GmbH e Schnackenburgallee 149 ¢ o 22525 Hamburg e Tel.: +49 / (0)40 / 39 82 07-0 « www.fafnir.de e info@fafnir.de




4 Fault and error messages
Level detector LS 300 ...:

Corrosion monitoring is not required since the level detector is constantly being tested and monitored
by the measuring transducer. The integrated scanner in the measuring transducer checks the PTC resis-
tor in the level detector several times during a second, at the start and during the entire filling period.
This process is indicated on the measuring transducer by blinking of the blue LED. Queried is the typical
characteristic of the PTC resistor during heating up and cooling down. A dysfunction of the PTC resistor
due to corrosion of the probe sleeve is detected and signalled as an alarm signal of the overfill protec-
tion device. Faults such as short circuit and cable breakage due to corrosion are immediately detected
and signalled.

Measuring transducer LS 500 ...:

During power failure, failure of the device fuse, non-functioning sensor elements, interruption or short
circuit of the signal line from the level detector to the measuring transducer, the sensor relay in the
measuring transducer releases and switches the sequential circuit (opening relay is the same as: "Re-
sponse level" of overfill protection device has been reached).

LS 500 ... S: In addition to the relay control described, the error relay activates during an interruption or
short circuit of the signal line from the level detector to the measuring transducer. At the same time
the red "Error" LED lights up. In case of a short circuit additionally the blue "Scanner" LED lights up.

LS 500 H SIL: In addition to the previously described relay control, the "Error" LED lights up during an
interruption or short circuit of the signal line from the level detector to the measuring transducer. If
an error is detected by the test electronics (SIL fault), the SIL error relay is activated, the "SIL Error" LED
lights up and the "Error" LED starts to flash. The measuring transducer can only be reset from the "SIL
error" state to normal operation by interrupting the power supply.

5 Installation notes
Level detector LS 300 ...:

The level detector must be installed in the container in a position where no liquid splashes or strong
vapour flows would cause the overfill protection device to respond prematurely or cause faults. The level
detectors should be installed as vertically as possible so that residual liquid can drip easily from the
probe.

During all work on the container, the relevant safety and accident prevention regulations of the employ-
ers' liability insurance associations, as well as the rules and regulations of the Professional Associations
for engineering and electrical technology, must be observed.

Level detectors LS 300 ...U... resp. overvoltage protection:

For use in potentially explosive atmospheres, where a part of an intrinsically safe electric circuit in
Zone O is installed in such a way that there is a risk of dangerous or damaging differences in potential
within Zone 0, an overvoltage protection device must be installed. The overvoltage protection is re-
quired between every conductor of the cable, including the shield and the system, unless this con-
ductor is already connected to the system. The overvoltage protection device must be installed out-
side, but as close to the border of Zone 0 as technically possible, preferably at up to 1 m.

The level detector LS 300 ...U... is fitted with internal overvoltage protection. The sensor head must
therefore be set up outside Zone 0. External overvoltage protection, e.g. BA 350-..., must be set up
outside Zone 0. For the electrical connection (wire cross-section 4 mm?) from the housing to the
container, an external potential equalization terminal is provided.
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Measuring transducer LS 500 ...:

If measuring transducer LS 500 ... is mounted outdoors, the housing protection class must be at least
IP54.

The wiring must be carried out only with the power disconnected. Special local rules and regulations of
relevant Professional Associations and Authorities must be observed (e.g. VDE in Germany). The maxi-
mum admissible cable length is 250 m for 0.5 mm?, 500 m for 1 mm? and 750 m for 1.5 mm? Other
cross-sections result in other maximum cable lengths. When using the overfill protection device in po-
tentially explosive areas, the wiring from the level detector to the measuring transducer must be marked
as intrinsically safe cable. For colour marking, a blue cable or blue marked cable is to be used. The
measuring transducer must be installed outside the potentially explosive atmospheres/areas.

Measuring transducer type LS 500 ... in wall mounting housing

The measuring transducer is suitable for wall mounting.
LS 500 ...

Sensor E:%

N =

6 2_—/_\
Output &
sensor g
9 Zj
Output o
option "3" or "Z" 1?
PE |12
Power supply Ll(:+E) :]]2 %j
N(-) 15@

Figure 5a: Measuring transducer in wall mounting housing
Measuring transducer type LS 500 H ... in mounting rail housing

The measuring transducer is intended for installation on a mounting rail.
LS 500 H ... LS 500 H 8IL ...

122 NG G NOC T NCENGG
—9? 2 —Q?@@
Sensor 1 ﬁ Cutput Sensor
_T 4_?—7} sensor 1 Lﬁ
Sensor2
(. Dun)"ﬁ ] Output 1 Senso

NG G NG G
o
Output
@ _ sensor 2 or @_
417]
Redss 5 ]

Qutput
Sensor

&

Output 1
NC CNOG

Qutput
SIL Error

11
s

Output 2 Cutput

RS-485 A
L - B — |

Power supp! Power suppl
Fawer Sopgy | T PPl GND = T pply

Figure 5b: Measuring transducer in mounting rail housing

option "8" or "Z"
GND —

’Fﬁg:

m
>3

Y
N
o
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6 Setting instructions

Based on the permissible filling ratio in the container, the response level (A) of the overfill protection
device must be determined in accordance with Appendix 1 of the approval guidelines for overfill pro-
tection devices. The switch delay time of < 2 s must be taken into consideration here.

The level detectors type LS 300 E... comprise a sensor tube with screw-in unit which projects height
adjustable into the storage container. The respective sensor length is permanently impressed above the
groove marking at the upper end of the sensor. The sensor length is a measure of the distance between
the groove marking and the response point of the level detector. The response length (L) is calculated
from the container dimensions and the response level and is set on the level detector as distance be-
tween the hexagon nut seat of the screw-in unit and the groove marking on the protective sleeve of the
probe at the bottom end of the level detector. When installed, the correct adjustment of the response
level can be checked with the control dimension (Y). Y is the distance between the groove marking on
the upper end of the sensor tube and the hexagon nut seat of the screw-in unit. After subtracting the
control dimension from the imprinted sensor length you get the result of the response length.

Probe length imprinted
A
>
=3 V
A
PN
|
| Y
" A
< I
& / LI |

Figure 6: Setting instructions

A = Response level S = Spigot or muff height
L = Response length Y = Control dimension
H = Container height Z = Sensorlength

The response length (L) is calculated with

L=MH-A)+S
For a check, the response length (L) can be calculated without removing the level detector

L=72-Y
To fix the sensor tube, it is necessary to tighten the upper gland screw and the locking screw of the
screwin unit. The screw-in thread must then be provided with a suitable resistant sealing material and
screwed into the existing tank coupling.
Since the response length (L) of level detectors type LS 300 F... with flange is not variable (sensor tube
welded with flange), this dimension must be determined precisely from the container dimensions prior
to ordering and be specified. The response length is permanently impressed in the flange of the level
detector.
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7 Instructions
The level limit switch is generally maintenance-free when operated as intended.

Before commissioning, all system parts of the overfill protection device must be checked for correct
connection and function. The electrical supply, as well of downstream devices, must be checked.

The general instructions for the devices being used must be observed.

8 Recurring inspections

The functionality of the overfill protection device must be tested at reasonable intervals, but at least
once a year. The operator shall be responsible for the type and frequency of inspection within the spec-
ified period.

The test must be conducted in such a way that proof is obtained of correct operation of the overfill
protection device with all components interacting. This condition can be satisfied by allowing the liquid
to reach the response level during a filling process. If filling to the response level is not practicable, the
level detector should be caused to respond through simulation of the fill level or physical measuring
effect by suitable means. If the functionality of the level detector / measuring transducer is demonstrable
by other means (exclusion of function-impairing faults), the test can also be carried out by simulating
the corresponding output signal.

Function test for level detectors without test connection:
a) Remove the level detector and immerse it in the stored liquid.

Shortly after the immersion (< 2 s) the relay in the measuring transducer must de-energize and
thereby activate the signalling device.

b) By filling the container up to response level A.

The filling process must be very closely monitored! The overfill protection and the downstream
signalling devices must respond.

The test to determine whether the alarm system of the overfill protection device works in accordance
with the closed-circuit principle or whether the monitoring of the sensor element functions, can be
performed as follows:

a) Interrupt the auxiliary power supply of the measuring transducer.

The green LED of the measuring transducer must turn off and the downstream signalling devices
must respond.

b) Interrupt or short-circuit the signal line between the level detector and measuring transducer.
The level limit switch and the downstream signalling devices must respond.
Function test for level detectors with test connection type LS 300 ...P...:

To enable the test of level detectors type LS 300 ...P..., an external compressed gas system must be
connected to the test connection integrated in the level detector. This is carried out via a plug con-
nector or screwed connection (version with check valve LS 300 ...PR...). As additional protection to
the container there is a ball valve on the test connection of the level detector behind the coupling or
the check valve. The ball valve must be opened for the test process.

The gas is fed to the PTC resistor via the test connection. This cools the PTC resistor down to the
value which corresponds to the immersion in liquid.

The functionality of the overfill prevention device is displayed by the activated signalling device.
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Function test for measuring transducers with test button:

To control the function of the entire overfill protection device the measuring transducer can be fitted
with a test button “Test”. Whenever this button is pressed, the heat output of the PTC resistor is
reduced so much that it cools down (equivalent of a submerged sensor) and the alarm system is
triggered. The alarm must occur no more than two seconds after the button has been pressed (keep
the button pressed). After releasing the test button the PTC resistor is heated up and after the heat-
ing-up time (> 5 s) the overfill protection device is back again in alarm state. If no alarm is triggered
after the test button has been pressed or immediately after its release, the overfill protection device
must be checked immediately.

The selected test method and the result must be documented.
Level detector with measuring transducer LS 500 H SIL:

In the version of the level limit switch with measuring transducer LS 500 H SIL the function-impairing
faults are excluded by a permanent self-monitoring function. For this reason, the recurring inspection
is not required.

By pressing the test button "Test" for less than two seconds, the downstream signalling devices can
be tested. If the test button is pressed for longer than five seconds, a "SIL Error" is triggered and the
downstream fault message devices can be checked. The measuring transducer can only be reset from
the "SIL error" state to normal operation by interrupting the power supply.
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Instructions in accordance with directive 2014/34/EU TUV 00 ATEX 1656 X

Overfill Prevention Sensor type 81 D-Ex ... and 83 UV-...
Level Detector type LS 300 ...
High-Level Sensor type SEPARIX-T ... Stand: 09.2018

I Range of application

The sensors are intrinsically safe operating equipment for use in explosion hazardous area and serve for
detecting the limit level. The overfill prevention sensors serve as part of a overfill prevention device. The
level detector is used as part of an overfill protection device, dry run protection or filling control. The
high-level sensor is used to detect a fluid back pressure within a light liquid separator.

I Standards
The sensors are designed in accordance with the following European standards

EN 60079-0:2012 + A11:2013 Equipment — General requirements
EN 60079-11:2012 Equipment protection by intrinsic safety "i"
EN 60079-26:2015 Equipment with Equipment Protection Level (EPL) Ga

III Instructions for safe ...

Ill.a ... use

The sensors are designed as intrinsically safe equipment and are suitable for use in potentially explosive
areas. The level detectors LS 300 ... C (coated with plastic) are suitable for the gas groups IIA and IIB. All
other level detectors are suitable for all gas groups (IIA, IIB and IIC).

The approval applies to device versions 81 D-Ex ..., 83 UV-..., LS 300 ... and SEPARIX-T ...

IllLb ... assembling and dismantling

Assembling and dismantling must solely be carried out with the power disconnected!

For sensors with connection housing the cover of the connection housing may be removed for the
electrical installation. After installation, the connection housing must be locked again.

Ill.c ... installation

The wiring must be carried out only with the power disconnected. Special rules and regulations, includ-
ing EN 60079-14 and local installation regulations, must be observed.

The sensors can be installed completely inside Zone 0. If the integrated overvoltage protection is used,
e.g. LS 300 U, the terminal compartment with overvoltage protection must be installed outside Zone 0.

General information (see also EN 60079-14:2014, Clause 16.3 or EN 60079-25:2010, Clause 12):

The overvoltage protection device must be installed outside, but as close to the border of Zone 0 as
technically possible, preferably at a distance of up to 1 m.

If a screw-in unit is used, it must be provided with a suitable sealing material and screwed into the tank
coupling. If the sensor tube is permanently connected with a flange, the installation length cannot be
changed. The flange shall be provided with a suitable seal and fixed with flange bolts or nuts.

By the process connection, there may be an opening in the boundary wall to the area requiring EPL "Ga".
Then, there is the risk of flammable gases release and flame entrance.

If the sensor is supplied without process connection, the installer is responsible for compliance with the
EX requirements.

General information (see also EN 60079-26, Clause 4.3):

Attention must be paid, if the sensor is installed in the separating wall between Zone 0 and Zone 1.
Then a protection class of at least IP66 or IP67 must be achieved after installation.
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When wiring the sensor to the measuring transducer (preferably blue coloured cable), the approved
inductance and capacitance of the measuring transducer must not be exceeded.

The sensors have a two-pole screw or plug connection or cable tail. Attention does not need to be paid
to polarity.

The integration of the sensors without overvoltage protection into the equipotential bonding is not
required. For integration of the sensors with overvoltage protection into the equipotential bonding, a
PA terminal is provided.

Ill.d ... adjustment

No Ex-relevant adjustments are required for operation of the sensors.

Ill.,e ... putting into service

Before putting into service, all devices must be checked for correct connection and installation. The
electrical supply, including the connected devices, must be checked.

ILf ... maintenance (servicing and emergency repair)

The sensors are generally maintenance-free. In the case of a defect, this must be returned to the man-
ufacturer or one of its representatives.

The sensors, in particular the probe tip, may be cleaned. Grease-dissolving cleansing agents can be used
to remove any firmly clinging grease or oil residues. Sharp-edged objects are unsuitable for cleaning
since they could damage the sensor.

When performing an insulation test of the intrinsically safe circuit with 500 V under well-controlled con-
ditions, according to EN 60079-25, Clause 12 it is necessary to disconnect sensors with overvoltage pro-
tection since there is no compliance with the requirements for dielectric strength according to
EN 60079-11, Clause 6.3.13. For all other sensors, there is compliance between the intrinsically safe cir-
cuit and the chassis or, if present, other intrinsically safe circuits with 500 Vac.

v Equipment marking

1 Manufacturer: FAFNIR GmbH, 22525 Hamburg
2 Type designation: 81 D-Ex ... or 83 UV-... or LS 300 ... or SEPARIX-T ...
3 Certificate number: TUV 00 ATEX 1656 X
4  Ex-Kennzeichnung:
81 D-Ex / 83 UV-... /LS 300 ... / SEPARIX-T ...
@ I1G ExialIC T4 Ga
I1/2G Ex ia IIC T4 Ga/Gb
81 D-Ex U /LS 300 ...U...
@ M1/2G  ExiallC T4 Ga/Gb
LS300..C
@ I1G Ex ialIB T4 Ga
I1/2G Ex ia IIB T4 Ga/Gb
5  CE marking: c E 0044
6  Technical data: U < 30V
I < 200mA
Pi < 1w
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\'} Technical data

The following electrical input values apply to the sensors:

U =< 30V
I < 200mA
Pi < 1w

The effective internal capacitance and inductance that are externally effective, are negligibly small. If the
sensors are supplied with integrated cable, then the electrical characteristics are:

Cc 200 PP/

L = 14/,

Le/Rc= 30 *H/a
The sensors may be used in the following ambient temperature range:

T. = -40°C..+110°C
When using a sensor with overvoltage protection, the maximum temperature is +90 °C for the sensor
head.

General remark (see also EN 60079-0, Clause 1):
Zone 0 is given only under atmospheric conditions:

Temperature range: -20 °C ... +60 °C
Pressure range: 0,8 bar ... 1,1 bar
Oxidant: Air (oxygen content approx. 21 %)

The sensors achieves a degree of protection of:

degree of protection: IP68
The following technical data apply to sensors with overvoltage protection:
The nominal DC spark-over voltage amounts to:

U = 350V+20%
The nominal impulse discharge current amounts to:
I = 20 kA (10 x Wave 8/20 ps)
The nominal alternating discharge current amounts to:
I = 20A(10x @50Hz15s)
The insulation resistance of an overvoltage arrester amounts to:
R > 10GQ

VI  Special conditions of use

1. Overfill Prevention Sensor and Level detectors with overvoltage protection do not comply with the
dielectric strength requirements according to EN 60079-11, Clause 6.3.13. When performing an in-
sulation test of the intrinsically safe circuit it is therefore necessary to disconnect the device.

2. When using the integrated overvoltage protection, integration into the equipotential bonding is re-
quired.
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TuV NORD

Schedule to EU-Type Examination Certificate No. TUV 00 ATEX 1641 X issue 01

(16) Drawings and documents are listed in the ATEX Assessment Report No. 21 203 254815

(17) Specific Conditions for Use

1. Measuring transducer LS 500 H ... is to be installed in such a way that the connecting terminals for
intrinsically safe circuits are isolated from other circuits (e. g. by means of distance, thread measure
=2 50 mm), to conform to the requirements of EN 60079-11, clause 6.2.

2. The potential equalization terminal of measuring transducer LS 500 H ... must be connected with the
potential equalization of the potentially explosive area. This connects the intrinsically safe circuit with the
earth potential and potential equalization must exist in the entire area in which the intrinsically safe circuit

is installed.

(18) Essential Health and Safety Requirements

no additional ones

- End of Certificate -
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Instructions in accordance with directive 2014/34/EU TUV 00 ATEX 1641 X
Measuring Transducer type LS 500 ... Edition: 07.2021

| Range of application

The measuring transducer LS 500 ... is an associated apparatus and is used to supply intrinsically safe
sensors that can be used in potentially explosive atmospheres. Furthermore, the measuring transducer
is used to transmit electrical signals between the non-intrinsically safe and intrinsically safe area. Mainly
the measuring transducer is used as part of an overfill protection or dry running protection.

1 Standards

The measuring transducer is designed in accordance with the following European standards
EN IEC 60079-0:2018 Equipment — General requirements
EN 60079-11:2012 Equipment protection by intrinsic safety "i"

1 Instructions for safe ...

Ill.a ... use

The measuring transducer serves as associated apparatus and is not for use in potentially explosive
areas. The intrinsically safe sensor circuit of the measuring transducer can be led in zone 0 and is suitable
for all gas groups (lIA, 1B and IIC).

The approval applies to the equipment types LS 500 ...

lll.Lb ... assembling and dismantling
The assembling and dismantling must solely be carried out with the power disconnected!
Measuring transducer type LS 500 ... in the plug-in enclosure

For wall mounting the measuring transducer the upper part of the enclosure must be removed from
the lower part. For this, loosen the two screws from the upper part of the enclosure and pull apart
both parts. After the installation, the upper part of the enclosure is remounted onto the lower part and
tightened by using the two enclosure screws.

Measuring transducer type LS 500 H ... in mounting rail enclosure

To press the test button, the upper cover must be turned up. Further disassembly should not be at-
tempted and would probably damage the measuring transducer and therefore invalidate the approval.
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lll.c ... installation
All wiring operations must solely be carried out with the power disconnected. Special rules and regula-
tions, including EN 60079-14 and local installation regulations, must be observed.

The measuring transducer must be installed outside potentially explosive atmospheres/areas. The wiring
from the sensor to the measuring transducer (preferably blue coloured cable) must not exceed the per-
missible inductance and capacitance according to section V.
Measuring transducer type LS 500 ... in the plug-in enclosure

The measuring transducer is suitable for wall mounting.
LS 500 ...

21
Sensor [_E 52

Qutput
sensor

QOutput
option "S" or "Z"

PE
Power supply LTS

Measuring transducer type LS 500 H ... in mounting rail enclosure

The measuring transducer is provided for installation on a mounting rail. It must be ensured that the
distance of the intrinsically safe electric circuits to other equipment is observed. For compliance to the

intrinsic safety the measuring transducer must be bonded into the potential equalization.
LS500H ... LS 500 H SIL ...

11 NCCNOT

2 Qutput
Sensor

1122 NE G NG C

e ] loooo
Sensor 1 Output Sensor

L sl id SR
Sensor 2

(... Dua) LE Sensor Cutput 1

Qutput 1 Sensar
NG GNOG

NG G NG G

o o
1 Qutput 1 Qutput
@ ; sensor 2 or @ ; SIL Error
option "8" or "Z"
Output 2 Cutpul Z
ABG \ ABG v
4] i 417
A — A —
RS-485 g _| L Rs485 | .
Power suppl Power suppl
GND e \ / Power Sppy | T wer supply GND —T—Fgm: \ PorerSury |+ WerSupely
GBA-+ GBA-+

ll.d ... adjustment
To operate the measuring transducer Ex relevant safety adjustments are not necessary.

lll.e ... putting into service
Before putting into service, all equipment must be checked to ensure it is properly connected and in-
stalled. The power supply, as well of connected equipment, must be checked.

lILLf ... maintenance (servicing and emergency repair)

Generally, the measuring transducer is maintenance-free. In case of a defect it must be send back to
FAFNIR or one of his representations.

When performing the insulation test of the intrinsic safe sensor circuit - under well-controlled conditions
- the measuring transducer type LS 500 H ... (mounting rail enclosure) must be disconnected since there
is no conformity with the requirements for dielectric strength according to EN 60079-11, Clause 6.3.13.
Conformity exists for all other measuring transducers.
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v Equipment marking

1 Manufacturer: FAFNIR GmbH, 22525 Hamburg

2 Type designation: LS 500 ...

3 Certificate number: TUV 00 ATEX 1641 X

4 Ex marking: & 11(1)G  [ExiaGa] IIC

5  CE marking: C€0044

6  Technical data: See instructions for technical data

Vv Technical data
The power supply for the measuring transducer, depending on model

Type LS 500 ...
U = 24 Vac/115 Vac/230 Vac £ 10 %; 40 Hz ... 60 Hz; < 4 VA; or
U = 24Voc220% <5W

The power supply is safely galvanically isolated from the intrinsically safe sensor circuit up to a peak
crest value of 375 V.

Type LS 500 H ...
U = 23Vpc..30Vpg <8W
The safety-related maximum voltage is
LS 500 ... LS500H ...
24 Vpc Un=33V Um =253V
24 Vic Un=33V -
115 Vac Un =130V -
230 Vac Un =253V -

Table V: Maximum safety-related voltage of the power supply

The sensor circuits are in protection intrinsic safety "ia" designed with a trapezoidal output character-
istic. Output values per electric circuit are

Measuring transducer type LS 500 ... for level detectors with PTC thermistor, e.g. type LS 300 ...

U, < 158V

lb < 159 mA

Po < 993 mW

Ry = 156.8Q

G < 12nF

Gas group IIC Gas group |IB

L < 440 pH 200 pH 6.5 mH 5mH

C < 230 nF 260 nF 1.3 puF 1.6 uF
The maximum values of the parameter pairings may simultaneously be used as concentrated
capacitances (minus C;) and concentrated inductances.
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Measuring transducer type LS 500 ...L... for level detectors with switch-point, e.g. type LOF 1.1... Ex ...

U, < 158V

lo < 26mA

Po < 164 mW

Ry = 950Q

G < 12nF

Gas group IIC Gas group 1B

Lo, < 10 mH 5mH 20 mH 10 mH
G < 280 nF 310 nF 1.8 pF 2.2 pF

The maximum values of the parameter pairings may simultaneously be used as concentrated
capacitances (minus C;) and concentrated inductances.

Potential-free contacts are available as output circuits.

Type LS 500 ...
AC U<250V;I<5A;P<100VA; cos ¢ 20,7
DC U<250V;I<5A; P<100W

The output circuits are safely galvanically isolated from the intrinsically safe sensor circuits up to a
peak crest value of 375 V.

Type LS 500 H SIL ...
The following values apply only to the sensor relay. For the SIL error relay, values for LS 500 ... are valid
AC U<42V;1<5A;P<100 VA; cos ¢ 20,7
DC U<60V;I<5A,P<50W

The signal voltage of communication interface RS-485 of the measuring transducer LS 500 H ...
amounts to

U < 12V
Un= 253V
The sensor can be used in the following ambient temperature range:
To = -25°C... +50°C
The measuring transducer achieves a degree of protection provided by enclosure of
LS 500 ... IP40
LS500 H ... IP30
Vi Special conditions of use

1. Measuring transducers LS 500 H ... are to be installed in such a way that the connecting terminals for
intrinsically safe circuits are isolated from other circuits (e.g. by means of distance, thread measure
> 50 mm), to comply to the requirements of EN 60079-11, Clause 6.2.

2. The potential equalization terminal of measuring transducer LS 500 H ... must be connected with the
potential equalization of the potentially explosive area. This connects the intrinsically safe circuit with
the earth potential and potential equalization must exist in the entire area in which the intrinsically
safe circuit is installed.
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ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

FAFNIR GmbH

Schnackenburgallee 149 c
22525 Hamburg
Deutschland

die Anforderungen der folgenden Normen erfullt.
meets the requirements of the following standards.

Gepruft nach EN 61508:2010, SIL 2

Tested in accordance with

Beschreibung des Produktes Messumformer mit dem Standaufnehmer LS 300
(Details s. Anlage 1) Measuring transducer with the level detector LS 300

Description of product
(Details see Annex 1)

Typbezeichnung LS 500 H SIL
Type designation

Bemerkung Bitte beachten Sie auch die Hinweise in der Anlage
Remark Please also pay attention to the Annex

Dieses Zertifikat bescheinigt das Ergebnis der Prifung an dem vorgestellten Priifgegenstand. Eine allgemein giltige Aussage Uber
die Qualitat der Produkte aus der laufenden Fertigung kann hieraus nicht abgeleitet werden.

This certifies the result of the examination of the product sample submitted by the manufacturer. A general statement concerning the
quality of the products from the series manufacture cannot be derived there from.

Registrier-Nr. / Registered No. 44 799 13752003 Glultigkeit / Validity
Prafbericht Nr. / Test Report No. 3522 3309 von / from 2018-10-12
Aktenzeichen / File reference 8000485153 bis / until 2023-10-11
Zertifizierungsstelle der TUV NORD CERT GmbH Essen, 2018-10-12

Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstralle 20 45141 Essen www.tuev-nord-cert.de machinery@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf



Hinweise zum TUV NORD- Zertifikat

Dieses TUV NORD - Zertifikat gilt nur fir die umseitig
bezeichnete Firma und das angegebene Produkt. Es
kann nur von der Zertifizierungsstelle auf Dritte
Ubertragen werden.

Notwendige Bedienungs- und Montageanweisungen
missen jedem Produkt beigefiigt werden.

Jedes Produkt muss deutlich einen Hinweis auf den
Hersteller oder Importeur und eine Typenbezeichnung
tragen, damit die Identitdt des gepriften Baumusters mit
den serienmaRig in den Verkehr gebrachten Produkten
festgestellt werden kann.

Der Inhaber des TUV NORD - Zertifikates ist verpflichtet,
die Fertigung der Produkte laufend auf Ubereinstimmung
mit den Prifbestimmungen zu Uberwachen und
insbesondere die in den Prifbestimmungen festgelegten
oder von der Zertifizierungsstelle  geforderten
Kontrollpriifungen ordnungsgemaf durchzufihren.

die

Bei Anderungen am gepriften Produkt ist

Zertifizierungsstelle umgehend zu verstandigen.

Bei Anderungen und bei befristeten Zertifikaten ist das
Zertifikat nach Ablauf der Glltigkeit urschriftlich an die
Zertifizierungsstelle zurlickzugeben. Die
Zertifizierungsstelle entscheidet, ob das Zertifikat ergénzt
werden kann oder ob eine erneute Zertifizierung
erforderlich ist.

Fir das TUV NORD - Zertifikat gelten auRer den
vorgenannten  Bedingungen auch alle  Ubrigen
Bestimmungen des allgemeinen Vertrages. Es hat
solange Gultigkeit, wie die Regeln der Technik gelten, die
der Prifung zu Grunde gelegt worden sind, sofern es
nicht auf Grund der Bedingungen des allgemeinen
Vertrages friher zuriickgezogen wird.

Dieses TUV NORD - Zertifikat verliert seine Giltigkeit
und muss unverziglich der Zertifizierungsstelle
zuriickgegeben werden, falls es ungiltig wird oder fir
unglltig erklart wird.

Hints to the TUV NORD - Certificate

This TUV NORD - certificate only applies to the firm
stated overleaf and the specified product. It may only be
transferred to third parties by the certification body.

Each product must be accompanied by the instructions
which are necessary for its operation and installation.

Each product must bear a distinct indication of the
manufacturer or importer and a type designation so that
the identity of the tested sample maybe determined with
the product launched on the market as a standard.

The bearer of the TUV NORD - Certificate undertakes to
regularly supervise the manufacturing of products for
compliance with the test specifications and in particular
properly carry out the checks which are stated in the
specifications or required by the test laboratory.

In case of modifications of the tested product the
certification body must be informed immediately.

In case of modifications and expiration of validity the
original certificate must be returned to the certification
body immediately. The certification body decides if the
certificate can be supplemented or whether a new
certification is required.

In addition to the conditions stated above, all other
provisions of the General Agreement are applicable to
the TUV NORD - Certificate. It will be valid as long as the
rules of technology on which the test was based are valid,
unless revoked previously pursuant to the provisions of
the General Agreement.

This TUV NORD - Certificate will become invalid and
shall be returned to the certification body immediately in
the event that it shall expire without delay when it has
expired or revoked.
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ANLAGE
ANNEX

zum Zertifikat Registrier-Nr. / to Certificate Registration No. 44 799 13752003

Allgemeine Angabe:
General information:

Versorgungsspannung:

Supply voltage:

Schalterspannung:
Switching voltage:

Umgebungstemperatur:

Ambient temperature:

Sicherheitsfunktion:
Safety function:

Sicherheitsgerichteter
Ausgang:
Safety-related output:

Hardwareversion:
Hardware version:

Softwareversion:
Software version:

Siehe Seite 1 des Zertifikats
See page 1 of the certificate

23VDC...30VDC,<8W

ACU=250V;I=<5
<5

A;
DCU<250V;I<5A;

<100 VA; cos ¢ 20,7
<100 W

-25°C ... +50 °C
Uberfiillsicherung und Trockengehschutz

Overfill prevention and dry-run protection

Output 1

1.1.0.255

1.2.0.255

Zertifizierungsstelle der TUV NORD CERT GmbH
Certification body of TUV NORD CERT GmbH

Essen, 2018-10-12

TUV NORD CERT GmbH Langemarckstrafie 20 45141 Essen www.tuev-nord-cert.de

machinery@tuev-nord.de



ANNEX

Anlage 1, Seite 2 von 2
Annex 1, page 2 of 2

ANLAGE

zum Zertifikat Registrier-Nr. / to Certificate Registration No. 44 799 13752003

Typenschlissel:
Type designation:

Bemerkung 1:
Remark 1:

Bemerkung 2:

Typ Funktion
LS 500 H SIL Messumformer als Uberfiillsicherung mit SIL 2 - Zertifizierung
LS500HSILT Messumformer als Trockengehschutz mit SIL 2 - Zertifizierung

Der Einsatz des LS 500 H SIL hat unter Beachtung der durch den Hersteller
vorgegebenen Sicherheitshinweise in der Technischen Dokumentation und im
Sicherheitshandbuch der jeweils aktuellen Fassung zu erfolgen.

The safety instructions of the manufacturer in the Technical Documentation / safety manual
in its current valid version must be taken into consideration when using the LS 500 H SIL.

Fiir eine vollstindige Beurteilung der funktionalen Sicherheit des Gesamtsystems

Remark 2: miissen alle Anforderungen der EN 61508 auf alle Teilsysteme — und somit auf die
gesamte Sicherheitsfunktion — angewendet werden.
To accomplish a complete functional safety assessment of the whole system, all
requirements of EN 61508 must be applied to all subsystems — and therefore to the overall
safety function.

Zertifizierungsstelle der TUV NORD CERT GmbH Essen, 2018-10-12

Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH

Langemarckstrafie 20 45141 Essen www.tuev-nord-cert.de machinery@tuev-nord.de



Safety manual in accordance with series of standards EN 61508
Level detector type LS 300 ... and Measuring Transducer type LS 500 H SIL ... Edition: 09.2018

I Range of application

The level detector type LS 300 ... and the measuring transducer type LS 500 H SIL ... are suitable for areas
in which a safety-related subsystem (overfill protection or dry-running protection) according to
EN 61508 with SIL 2 is mandatory.

I Standards

The equipment is designed in accordance with the following standards

EN 61508:2010, all parts Functional safety of electrical/electronic/programmable electronic
safety-related systems

EN 61326-3-2:2008 Immunity requirements for safety-related systems and for equipment
intended to perform safety-related functions (functional safety) — In-
dustrial applications with specified electromagnetic environment

III Instructions for safe ...

Ill.a ... use

This safety guide applies to all level detectors type LS 300 ... and the following measuring transducers
from hardware version 1.0.1.255 and from firmware version 1.0.1.255:

LS500 HSIL  Measuring transducer as overfill prevention, assessed according to functional safety
LS500 HSILT Measuring transducer as dry-run protection, assessed according to functional safety

From firmware version 1.1.0.255, the firmware version can be read with MODBUS-RTU Protocol from the
transmitter via the RS-485 interface. To do this, use the Function Code 03 (Read Holding Registers) with
following addresses:

Address Content Meaning
0x0040 0x0101 Version number digit 1 (main version) and digit 2 (features)
0x0041 OxOO0FF Version number digit 3 (bug fixes) and digit 2 (release)

Table IlL.a: Storage of the version number in registers

The safety function is mapped by the sensor relay. This not only shows the alarm condition if the relay
is deactivated, but also if there is a diagnostic error. The SIL Error relay and the SIL Error LED additionally
indicate the SIL Error but are not part of the safety function.

The response times of the level detector LS 300 ... with measuring transducer LS 500 H SIL ... are maxi-
mal two seconds when used as overfill protection and approximately (typically at room temperature)
20 s when used as dry-run protection.

The level detector type LS 300 ... was subjected to a vibration test in accordance with VdTUV-information
sheet overfill protection 100-part 2. It is therefore suitable for vibration environments with 10 Hz to
55 Hz and 2 g. A shock test was not performed.

A vibration and shock test were not carried out with the measuring transducer LS 500 H SIL ...

IIlLb ... assembling and dismantling

For level detectors with connection housings only the cover of the housing may be removed for the
electrical installation. After the installation the connection housing must be closed again.

At measuring transducers, only the cover of the housing may be removed to operate the test button.
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Ill.c ... installation
The installation must be carried out only with the power disconnected!

NC CNOC

11
Sensor @‘@?W ‘@%%? Output
Sensor

GND —

Sensor Cutput 1
NC CNOC
o
— Output
S] ; SIL Error
Qutput 2
ABG + o+ - -
@ § T T’ [~} é
A —]
RS-485 —] -
B JPower supply
Power Supply
-+

GBA

Figure Ill.c: Wiring diagram
Ill.d ... adjustment
No SIL-relevant adjustments are required for operation of the sensors.

Ill.e ... putting into service
Before putting into service, all devices must be checked of right installation and connection. The elec-
trical supply, as well of connected devices, must be checked.

When using the measuring transducer as dry run protection, it should be ensured that the sensor relay
activates immediately after switching on.

ILf ... maintenance (servicing and emergency repair)

Device is generally maintenance-free. In case of a defect, it must be send back to FAFNIR or one of its
representations.

Nevertheless, the functionality of the system should be checked at appropriate intervals, but at least
once a year. The operator shall be responsible for the type and frequency of inspection within the spec-
ified period.

If the level detector is surfaced, the PTC thermistor in the level detector can be cooled by means of the
test button on the measuring transducer (corresponds to the immersion). If the level detector is im-
mersed, remove it from the medium and wait until the PTC thermistor is heated up.

Pressing the test button of a surfaced level detector switches to the "immersed" state after less than a
second and the sensor relay is deactivated. If the button is still being pressed, then after about five
seconds (two seconds with firmware version 1.0.1.255) additionally the SIL-Error (scanner transistor) is
triggered and the SIL relay is activated.

If a SIL Error has occurred, the measuring transducer must be de-energized to force a restart.
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To facilitate the diagnostics in case of a SIL error, a flashing code is output with the "Error" LED as of
firmware version 1.2.0.255 and hardware version 1.1.0.255, whereby the actual cause can be identified.
The corresponding blink code is issued continuously, each with a short pause. The following blink codes
are used:

SIL error Blink code
Memory 1
Checksum 2
Relay 3
Scanner resistance 4
Scanner transistor 5
Isolation 6

Table IILf: The blink codes of LED “Error”

To ensure that a short circuit can be detected directly on the level sensor even with a higher cable length,
the resistance value must be < 30 Q (with firmware version 1.0.1.255 < 2.5 Q).

An insulation failure on the level sensor is only conditionally recognized and not displayed up to and
including firmware version 1.1.0.255 and hardware version 1.0.2.255. From firmware version 1.2.0.255
and hardware version 1.1.0.255 this error is detected and displayed.

IV Safety Ratings

Parameter Value
Safety Integrity Level SIL 2
Hardware Fault Tolerance HFT =0
Failure rate Asp = Asu = Aop = Aou =

1.92E-06 4.44E-08 2.12E-06 6.83E-07

average frequency of dangerous failure per

hour PFH = 6.83E-07
mean time to restoration MTTR = 8 h
Interval of the retest T1 = 1year
Architecture 1001

Table IV: Safety related codes

Vv Additional requirements for software elements

There are no requirements for software elements.
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