Industrial thermal processes

MOSAIC safety controller can be an ideal solution for safety control of all applications
where burners are used or, in general, in industrial thermal processes.

Example: ovens, dryers for ceramic or cereals, shrink-sleeve wrappers & spreading lines,
etc...
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Request

The most common requests for this kind of applications are the following:
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Flame monitoring, according to 13849-1 standard, must reach PL e safety level.
Gas and burning oil pressure control (PL d).
Post-purge monitoring of gas presence in pipes (PL d).

Combustive-air ventilation turn-off control (PL d).
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Mosaic safety controller cannot be used to control the actual burner as it re-
quires analogical functions; nevertheless, Mosaic becomes an optimal solution
to control the thermal process and plant safety functions as it’s able to handle a
number of sensors required by the EN 746-2 standard, such as:

Flame extinction monitoring: flame-presence detector sensors are normally
used (often optical, non-safety) instead of the required SIL3-type or 2x SIL2-
type flame detectors. More commonly, certified integrated burner monitor-
ing systems (BMS), including flame control, are used. The SIL3-type or the 2x
SIL2-type digital signal generated by the BMS can be used as input.

Gas pressure monitoring: pressure switches (SIL2-type, SIL3 not available).
Pilot-flame temperature control: temperature detectors (SIL3).

Gas pipes purging control: gas detector (SIL3 or SIL2).

Air-vent fans monitoring: flow sensors (SIL2).

Air/fuel ratio monitoring: pressure switches (SIL2).

Note: With regards to these type of applications, a key factor should be highlighted: there should be no confu-
sion between the actual “burner” and the plant or thermal process in which the burner is used. Burners
must comply with specific standards requiring analogic reading functions of air-gas mixture and many
other relating logic functions. Instead, standard EN 746-2 regulates burner’s applications defining the
thermal process required safety levels and regulations applicable.
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The block diagram shown below indicates the relationships between system’s components. The diagram clearly shows
where Mosaic safety controller can take action. Based on the input received from sensors and safety systems, Mosaic OS-
SDs acts on the combustion-gas and combustive-air nozzles, controlling and adjusting the combustion process.

Process control (a)

1.

2.

Control and instrumentation system / Operator a
control level
- Process control level 1
- Control level (local)

- Control (non-fail-safe)

- Tuning and adjustments
- Monitoring

Protective systems

- E-stop

- Safety interlock

- Purge and pipe monitoring

- Tightness control

- Automatic burner control unit
- Flue gas venting

- Air/fuel ratio

- Flow and pressure detectors

- High temperature limits

Block diagram showing equipment for industrial thermal process generally consi-

Heated system (b) sting of the following components:

3. Fuelsupply (gas) - Processing chamber (7)

4. Combustion air supply - Burner (5)

5. Burner system and ignition device - Protective system (2)

6. Combustion chamber - Control and instrumentation system (1)
7. Processing chamber

8. Flue gas system.

Standard

These types of systems are regulated by European Standard EN 746-2 - “Industrial thermoprocessing equipment safety
requirements for combustion and fuel handling systems” May 2010.

This Type C standard, as defined by EN ISO 12100-1, is part of the 8 standards forming the EN 746 safety standards “Indus-
trial Thermoprocessing Equipment”.

[‘} Note: The EN 746-2 assumes that all equipments are not creating any potential explosive atmosphere and are

located in a normally ventilated area.

EN 746-2 defines the requirements for the protective-and-safety systems of these devices:

The protective-and-safety system is a group of devices, control units and safety circuits whose main purpose is the pro-
tection of the personnel, the plant and the environment.

The protective-and-safety system includes all components required to carry out the safety function:

- Sensors for monitoring safety-related parameters (e.g. flame temperature, air pressure, etc..);

- Combustion-gas and combusive-air blocking devices (valves);

- Combustion-chamber ventilation control and burner protection devices (e.g. temperature level monitoring);

A protective-and-safety system is typically made up of sensors, control logics, actuator devices and a multi-channel
system allowing communication between all elements. The required safety monitoring of the whole system can be
performed by Mosaic.
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The standard also defines the conditions that the protective-and-safety system should fulfill, indicating 4 possible scena-

rios as shown in the following table:

Condition Device Standard
Automatic burner control systems EN 298
Hardwired system in which all com- Valve test]ng systems EN 1643
ponents comply with the relevant Pressure sensing devices EN 1854
product standards as specified in 5.2 9
to 5.6 Automatic shut-off valves EN 161
Gas/Air ratio controls EN 12067-2
Automatic burner control systems EN 298
Valve testing systems EN 1643
Pressure sensing devices EN 1854
Hardwired system with a combination  Automatic shut-off valves EN 161
of:
] ) Gas/Air ratio controls EN 12067-2
components complying with the rel-
evant product standards as specified  Guarding functions (e.g. gas pressure, temperature) performed
in5.2to05.6 by components for which no relevant
. . . product standards are existing shall comply with at least: SIL 2 / IEC 62061
components complying with defined (SIL)
. ) PLd
SIL/PL level in accordance respectively
with EN 62061 and EN 1SO 13849-1 Functions which will lead to immediate hazard in case of failure
(e.g. flame detector device, ratio monitoring) performed by EN ISO
components for which no relevant 13849 (PL)
product standards are existing shall comply with at least: SIL 3 /
PLe
Automatic burner control systems EN 298
Valve testing systems EN 1543
Pressure sensing devices EN 1854
Automatic shut-off valves EN 161
Gas/Air ratio controls EN 12067-2
PLC based system with a combination  Guarding functions (e.g. gas pressure, temperature) performed
of: by components for which no relevant
components complying with the rel- pr(zlduct standards are existing shall comply with at least: SIL 2 /
evant product standards as specified PL
in5.2to 5.6 Functions which will lead to immediate hazard in case of failure
components complying with defined (e.g. flame detector‘dewce, ratio monitoring) performed by IEC 62061
. _ components for which no relevant
SIL/PL level in accordance respectively L ) _ (SIL)
. product standards are existing shall comply with at least: SIL 3 /
with EN 62061 and EN ISO 13849-1
PLe ENISO
Software for safety functions should be separate from other 13849 (PL)
functions (e.g. control functions) the software for safety func-
tions shall be designed in accordance with the requirements of
ENISO 13849 and EN 62061. C
A PLC used for safety functions shall comply with EN ISO 13849- N\OSP‘\
1eEN62061.
PLC based system in which all compo- In this case ENISO 13849-1 and EN 62061 shall be applied for IEC 62061
nents comply with defined SIL 3 /PLe  the protective system in general c (SIL)
) . \
:gg Z\ggtgvjatfgﬁned SIL 3/PL e of hard N\OSP\ EN SO
' 13849 (PL)
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Execution

Mosaic safety controller can be an optimal solution for the safety system of industrial thermal proceses (see table page 3,
where “Mosaic” is indicated).

A typical safety plant for a traditional direct gas flame burner, controlled with one Mosaic master module (M1), includes:
< 2inputs for gas pressure switches - dual-channel redundancy.

- 2 inputs for flame detector sensors - normally used optical, non-safety sensor, instead of the required SIL3-type or 2x
SIL2-type flame detectors.

« 2 input for air flow pressure switches - dual-channel redundancy.

1 OSSD pair for gas - dual-channel safety output to stop fuel supply.

¢ 1 0SSD pair for comburent (air) - supply fans control.

l:"" Note: Some plants may opt for different burners mounted in parallel. In this scenario, a main valve for common
f gas supply is usually in place. Nevertheless, the Mosaic configuration described above is still valid.

In more complex scenarios, or when Mosaic is used also to manage other non-safety functions of the
plant, one ore more expansion modules could be required.
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for its strong commitment to innovation and technology.

A steady growth throughout the years allowed ReeR
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industry at a worldwide level.

The Safety Division is in fact today a world leader
in the development and manufacturing of safety
optoelectronic sensors and controllers.

ReeRis ISO 9001, ISO 14001 and ISO 45001 certified.
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ReeR SpA does not guarantee that product information in this catalogue are the most current
available. ReeR SpA reserves the right to make changes to the products described without notice
and assumes no liability as a result of their use or application. Our goal is to keep the information
on this catalogue timely and accurate, however ReeR SpA accepts no responsibility or liability
whatsoever with regard to the information on this catalogue. Reproduction is not authorised,
except with the expressed permission of ReeR SpA



