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Warning Symbols

Hazard (general)

Hazard by voltage

Hazard by laser radiation

Warning Levels / Signal Words

DANGER
Risk or hazardous situation which will result in severe personal
injury or death.

WARNING
Risk or hazardous situation which could result in severe personal
injury or death.

CAUTION
Hazard or unsafe practice which could result in personal injury or
property damage.

NOTICE
Hazard which could result in property damage.

Information Symbols

0 -

Important technical information for this product

°
+1 Supplementary information

°
+1’$ Link to information at another place
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_Important Information

SMOTEC450

1 Important Information

Main hazards
Intended use
Responsibility of user

Deploying the SMOTEC450 for safety-critical measuring tasks (fire detection and
signalisation)

Endress+Hauser Operating Instructions
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Important Information |

1.1 Main hazards

1.1.1 Hazards through electrical equipment

The SMOTEC450 measuring system is operational equipment for use in industrial high-
voltage current plants.

WARNING: Danger through mains voltage
» Disconnect mains lines before working on mains connections or parts
carrying mains voltage.

P Refit any contact protection removed before switching the mains voltage
back on again.

1.1.2 Hazards through laser beam
The measuring unit of the SMOTEC450 contains a laser of class 2 (eye sure).

WARNING: Hazards through laser beam
& ® Never look directly into the beam path
® Do not point the laser beam at persons

» Prevent damaging reflections of the laser beam by reflective parts.
» Don‘t operate the laser module outside of the Measuring unit.

1.2 Intended use

Purpose of the device

The SMOTEC450 measuring system serves for continuous visibility measurements in
traffic tunnels.

Correct use

» Use the device only as described in these Operating Instructions. The manufacturer
bears no responsibility for any other use.

» Observe all measures necessary for conservation of value, e.g. for maintenance and
inspection and/or transport and storage.

® Do not remove, add or modify any components to or on the device unless described and
specified in the official manufacturer information. Otherwise

- the device could become dangerous
- the manufacturer’s warranty becomes void

Operating Instructions Endress+Hauser
8029839/AE00/V2-2/2014-06

Subject to change without notice



Subject to change without notice

_Important Information

1.3

13.1

1.3.2

Endress+Hauser

Responsibility of user

General information

Designated users

The SMOTEC450 measuring system may only be operated by skilled technicians who,
based on their technical training and knowledge as well as knowledge of the relevant
regulations, can assess the tasks given and recognize the hazards involved.

Special local conditions

» Observe the valid legal regulations as well as the technical rules deriving from imple-
mentation of these regulations applicable for the respective equipment during work
preparation and performance.

» Carry out work according to the local conditions specific for the equipment as well as
operational hazards and regulations.

Retention of documents

Keep the Operating Instructions belonging to the measuring system as well as equipment
documentation onsite for reference at all times. Pass the respective documentation on to
any new owner of the measuring system.

Safety information and protective measures

Protection devices

NOTICE:

Suitable protection devices and safety equipment for persons must be
available according to the respective hazard potential and be used by the
personnel.

@ -

Preventive measures for operating safety

NOTICE:

The user must ensure that:

» Neither failures nor erroneous measurements can lead to operational
states that can cause damage or become dangerous

» The specified maintenance and inspection tasks are carried out regularly
by qualified, experienced personnel.

@ -

Recognizing malfunctions

Every deviation from normal operation is to be regarded as a serious indication of a
functional impairment. These are, amongst others:

Warning displays (e.g. heavy contamination)
Significant drifts in measured results
Increased power consumption

Higher temperatures of system components
Monitoring devices triggering

Smells or smoke emission

Operating Instructions
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Avoiding damage

NOTICE:

The operator must ensure the following to avoid malfunctions that can

indirectly or directly lead to injuries to persons or material damage:

» The responsible maintenance personnel are present at any time and as
fast as possible

» The maintenance personnel are adequately qualified to react correctly to
malfunctions of the measuring system and any resulting operational
interruptions (e.g. when used for measurement and control purposes)

» The malfunctioning equipment is switched off immediately in case of doubt
and that switching off does not cause collateral malfunctions.

@ -

1.4 Deploying the SMOTEC450 for safety-critical measuring tasks (fire
detection and signalisation)
The plant operator is always responsible for the plant safety. The following points have
particularly to be taken into account:

® Plants with safety risks must always be redundantly monitored by a suitable measuring
technique. Therefore the SMOTEC450 may not be used as the only link in a safety
chain.

® The operator is always responsible for any switching thresholds or definition of switch-
ing criteria.

® Precautions have to be taken on time to ensure the safe operation of the plant while
the SMOTEC450 is not available (e.g. during maintenance or repair).

® Endress+Hauser doesn't assume any liability for damages which result from a possible
malfunction of the device.

Operating Instructions Endress+Hauser
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_Product Description

Endress+Hauser

SMOTEC450

2 Product Description

SMOTEC450 mode of operation
Device components

Operating Instructions
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Product Description |

2.1 SMOTEC450 mode of operation

2.1.1 Functional principle

The SMOTEC450 runs as extractive system with in-situ measurement features. An air flow
is suctioned from the traffic area in the tunnel via an extraction hose and fed to a heating
chamber. The measuring air is heated inside this chamber so that possibly existing water
drops (fog) are vaporized. The heated air is fed to the measuring cell in which the scattered
light intensity as measure for the visibility is determined using a laser. The measuring air is
conveyed by a blower. To prevent deposits in the blower an air filter is installed before. This
prolongs the life time of the blower and allows to lead a partial flow of the clean air to the
optics to keep them clean. The air flow rate is set at the factory and continuously monitored
by measuring the inlet and heater temperatures.

Figure 1 SMOTEC450 basic design (shown with fog elimination)

Tunnel traffic area SME measuring unit

w

10

24Vd.c.

y MCU control unit

[

Ap=0

4>

>

Airinlet

Suction hose
Heating chamber
Measuring cell C
Laser
Receiver
Ar ilter D
Purge-air
Blower E

Processor board >
Exhaust air hose

Analog output0...20 mA

Relay outputs 90...250Va.c.
Analog inputs

Digital inputs

Interface for control system

\

A
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_Product Description

Figure 2
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Scattered light measurement principle

The SMOTEC450 operates according to the scattered light measurement principle (forward
scattering). Since it is extremely sensitive, this principle is particularly suitable for
measuring very small particle concentrations.

Scattered light measurement principle

Laser diode o

IT e
'f- %\M

Measuring volume

A laser diode beams the dust particles in the measured air flow with modulated light in the
visual range (wavelength approx. 650 nm). The light scattered by the particles is recorded
by a highly sensitive detector which is positioned in an angle of approx. 25 ° to the beam
axis. The received signal is electrically amplified and supplied to the measuring channel of
a microprocessor as central part of the measuring, control and evaluation electronics. The
measuring volume in the measuring cell is defined by the intersection between the
transmitted beam and the receiver aperture.

Lowest brightness changes of the transmitting power of the laser diode are continuously
monitored (partial beam to the monitor receiver) and taken into account in the
determination of the output signal.

The primary measurand scattered light intensity is almost proportional to particle
concentration. The measuring range is 1 ... 10,000 scattered light units. A limit in the
range of 200 to 500 scattered light units can be set for fire monitoring (smoke detection)
whereby this limit is clearly above the visibility values usually caused by vehicle emissions
(approx. 20 ... 100 units) but still low enough for reliable and fast detection of smoke
caused by fires.

The scattered light intensity is converted in the device to the k value used for visibility
measurements which is output as the measured value. This is based on a factory
calibration of the SMOTEC450 with a transmissiometer used as normal.

Operating Instructions
8029839/AE00/V2-2/2014-06
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Figure 3

Operating Instructions

Response time

The response time is the time taken by the SMOTEC450 to reach 90 % of the end value
after a sudden change in the measured value (see <kursiv>3). The response time is freely
adjustable between 1 ... 600 s. Setting a higher response time provides better attenuation
of transient fluctuations in the measured value and malfunctions to produce a "smoother"
output signal.

Response time

Measured \
value
(kvalue) 1

90% of the signal step height

Measured value with response time

O Process change

Response time

10 20 30 40 50 60 70 80 90

tins

Function check

A function check can be triggered at fixed intervals as from a definable starting timepoint
for an automatic function check of the measuring system. The setting can be made using
the SOPAS ET operating program (- p. 66, §4.2.4). Any unallowed deviations from normal
behavior that may occur are signaled as errors. A function check triggered manually can
help localize possible error causes should a device malfunction occur.

A function check runs for approx. 120 s and consists of approx. 30 s measurement of
contamination on optical surfaces and 90 s (default value) output of values determined.

° ® The duration can be set as a parameter (- p. 66, §4.2.4).
+1 ® The analog output must be activated to output check values on the analog
output (- p. 67, §4.2.5).
® The value measured last is output on the analog output during control
value determination.

@ |If the check values are not output on the analog output, the current
measured value is output when control value determination has
completed.

® Relay 3 is activated during a function check (- p. 40, Fig. 26).

® Afunction check is not started automatically when the measuring system is
in "Maintenance" mode.

® "Function control" is displayed on the display module (option) of the control
unit during the function check.

@ If the start timepoint or cycle interval are changed, a function check timed
between parameter setting and new start timepoint is still carried out.

® Changes to the interval time are first effective after the next start
timepoint.

Endress+Hauser

8029839/AE00/V2-2/2014-06

Subject to change without notice



Subject to change without notice

_Product Description

Figure 4
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Contamination measurement

In order to measure the contamination on the optical boundary surfaces, the receiver is
moved completely through the laser beam. The light emitted by the laser diode is therefore
measured directly. The intensity value measured during the movement is compared with
the factory settings to calculate a correction factor. Any occurring contamination is fully
compensated in this way.

If the contamination value is lower than 50 %, an analog value is given out during the
function check in a range between Live Zero and 20 mA and proportional to the
contamination value. For contamination values higher than 50 % always the value is given
out set for device status "Malfunction" (- p. 67, §4.2.5).

Contamination and check value measurement

6 789

Laser module

Aperture 1

Aperture 2

Receiver in measuring position
Light trap

Measuring cell

Reference position at cycle start
Reference position at cycle end
Guideway
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2.2 Device components

221 System overview

The measuring system comprises the following components:

® SME measuring unit
for signal recording, signal processing and control of the device functions

® MCU control unit
for control, evaluation and output of the data of max. 8 sensors connected via RS485
interface

® Air inlet with protective grating
Alternative:
® Cover for connections with integrated air inlet
® Suction and exhaust air hose (set, length 5 m, 10 m, 15 m, other length on request)

® Connection cable to connect the measuring unit to the MCU (lengths 5 m, 10 m, 50 m,
other length on request)

® Option cover for connections
® Option installation plate for measuring unit
® Option connection box for bus wiring

Figure 5 SMOTEC450 components

SME measuring unit

MCU control unit

Exhaust air hose

Suction hose

Connection cable

Power cable

Airinlet with protective grating and rough filter
Option cover for connections

Cover for connections with integrated air inlet

© 00 N O OB WN -~
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222

Figure 6

Figure 7

223

Endress+Hauser

Communication between measuring unit and control unit

Standard variants

In this version, one measuring unit is connected to one control unit using the connection
cable.

MCU - SME standard connection

SME450 MCU

| | Mains voltage

Bus variants

In this version, up to 8 measuring units can be connected to one control unit via the RS485
interface. The measuring units must be provided with mains voltage separately in this
case. The optional power supply unit must be installed in the measuring unit for this
purpose.

MCU - SME bus connection

A max. 1200 m o
SME450 SME450 SME450 SME450 SME450
MCU
1 2 3 4 8
max.Snﬁ
ae1|l | [as2|| = [ae3|| = [asa]| = [aBs

o

1 [ [ ] [~
I__I ‘ L1 L1 L1 I_—l_ ______ _|__—|_
Mains voltage Bus line AB = Optional connection

SME Measuring Unit

The measuring unit analyzes the particle concentration in the air that is extracted from the
tunnel traffic area as a measure for the visibility prevailing in the tunnel.

The measuring unit comprises the components (- p. 18, Fig. 8):

Measuring cell

Laser module

Processor control

Heating chamber for fog damping

Blower with air filter

Housing for wall fitting, material 1.4571, coated gray (RAL7042)

When the measuring unit is installed as single connection to the control unit (see » p. 17,
Fig. 6), the measuring unit is provided with 24 V d.c. from the power supply unit in the
control unit via the connection cable.

For larger distances (- p. 31, §3.1.5) or bus connection, the measuring unit with installed
power pack must be used.

Operating Instructions
8029839/AE00/V2-2/2014-06
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Figure 8 SME measuring unit

& &

7 8 9 10 11

1 Airoutlet nozzle

2 Connection for power cable
when using the optional

power pack

3 Connection for connection
cable to MCU
Airinlet nozzle

5 LED

(green = operation,
red = malfunction,
yellow = maintenance)

6  Connection for optional
temperature sensor (2x)

7 Lasermodule
8 Heating chamber
9

Measuring cell
10 Receiver
11 Swivel mechanism
12  Airfilter
13 Blower

14 Processor board
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Accessories
1 Airinlet with protective grating

Subassembly for freely selectable position of the suction opening in the traffic area of
the tunnel. The suction hose serves as connection to the air inlet connection in the
measuring unit. The layout depends on the installation location (on the tunnel wall or
intermediate ceiling).

Suction and exhaust air hose, set, lengths 5 m, 10 m, 15 m

Suction hose from Silicone (flexible), inner diameter 13 mm (outer diameter 19 mm);
exhaust air hose from synthetic material, inner diameter 25 mm.

Cover for connections with integrated air inlet

This component consists of the air inlet with protective grating, a very short suction line
and the cover for connections. With that it allows a very easy system assembly in the
tunnel driving area and protects the SME connections against damage during tunnel
cleaning using wash brushes.

Connection cable to connect the measuring unit to the MCU (lengths 5 m, 10 m, 50 m)
4-pole screened cable with socket for connection to the plug on the measuring unit and
cable ends on the terminals in the MCU.

[ J
+1L Other lengths on request.

Options
1 Cover for connections

Plan this option when the measuring unit is to be fitted in the traffic area without the
cover with integrated air inlet. It protects the SME connections during tunnel cleaning
with wash brushes so that the measuring unit does not have to be dismantled.
Temperature measurement with thermal element Ni-Cr-Ni, line 20 m (standard length)
and electronic control

" ° Measuring range: -50...+250 °C
1 Accuracy (not calibrated): =+ 2 K (resolution *+ 0,25 K)

This option can be used with longer suction lines (using the air inlet with protective
screen subassembly) to measure the temperature at the suction location in addition to
the air temperature measurement integrated in the SME. Installing further temperature
measurement units allows early fire detection by monitoring the temperature at various
locations in the traffic area.

Flow measurement (internal in SME)

Module with difference pressure sensor for monitoring and controlling the air flow rate
through the measuring unit. Reductions of the cross-section in the suction hose caused
by deposits or other causes are reliably detected and and included in the regulation of
the optimal air flow rate what improves the functional reliability of the measuring sys-
tem.

Power pack 24 V d.c., 75 W
This power pack serves separate power supply to the measuring unit when the distance

between the measuring unit and the MCU is too large (power loss too high in the line) or
when several measuring units are connected to one MCU (bus connection)

Operating Instructions
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5 Installation plate

The measuring unit can be fitted and dismantled at the installation location in very sim-
ple and convenient way without tools when this option is used. In addition, the measur-
ing unit can be secured by means of a lock.

® Options 2, 3 and 4 can only be integrated in the measuring unit at the factory.
Send the measuring unit to the manufacturer when these options are to be
fitted later.
Type key

The following type codes identify the various selection options:

Type key measuring unit SME-XX-X-X-F-X

Power supply |
-24: 24V d.c. from MCU
- WR: 90 ... 250 V a.c. with integrated power pack 24 Vd.c. 75 W

Optional flow measurement

-N: without

-P: with difference pressure sensor

Optional temperature measurement with number of measuring points
-0: without

-n: with thermoelement Ni-Cr-Ni, line 20 m

and electronic control, n =1 or 2

Fog elimination

-F: with

-N: without

Misc.

Example: SME-24-N-2-F-N

24V d,c, from MCU |

without flow measurement

with 2x optional temperature measurement

with fog elimination

without special features

20 Operating Instructions Endress+Hauser
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224 MCU control unit
The control unit has the following functions:
® Control of data transfer and processing the data from the measuring unit(s) connected
via RS485 interface
® Signal output via analog outputs (measured value) and relay outputs (device status)
@ Signal input via analog and digital inputs
® Power supply for the connected measuring units via 24 V switching power pack with
wide-range input
® Communication with host control systems via optional modules
Plant and device parameters can be set easily and conveniently via a USB interface using a
laptop and a user-friendly operating program. The parameters are stored reliably even in
the case of a power failure.
Standard interfaces
Analog output Analog inputs Relay outputs Digital inputs Communication
0/2/4...22 mA (electrically |2 inputs 0...20 mA | 5 changeover contacts |4 inputs to connect e USB 1.1and RS232
isolated, active); for (Standard; without | (48V, 1 A) to output potential-free contacts (on terminals) for
selectable output of: electric isolation) | status signals: (e.g.toconnecta measured value
e kvalue Resolution 10 bits | e Operation/malfunc- | maintenance switch or inquiries, setting
e inlettemperature tion trigger a function check) parameters and soft-
Optionally: e Maintenance ware updates.
e flowrate e Function control e RS485 for sensor
e temperature external 1x e Maintenance connection
e temperature external 2x requirement
Resolution 10 bits e Limitvalue
Figure 9 MCU control unit in wall-housing with options

Optional Display module

@

Optional Interface module

@\

Optional I/0 module

Optional Display module

G

o]

LED

00

Control
keys

OEOEOBOR
OEOE QRO
OROEOROR
QOROROROR

Processor
board
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Figure 10 MCU control unit in 19” rack with options
Plug-in places for optional /0 modules Display module option
|
1/0-MODULE INTERFACE-MODULE
9 MuLti ConTROL UNIT

© O 2 °©

pow.ER rYy FAILURE
° TxD RxD O

R

o} U ©

Power supply unit Plug-in place for Interface module option

Backplane with terminal connection for wiring by customer

Options
Using the following options, the functionality of the MCU can be extended considerably:
1 Display module

Module to display measured values and status information and for parameter setting,
selection via control keys.

- Displays
Type Display
Power (green) Voltage supply OK
LED Failure (red) Function fault
Maintenance request (yellow) | Maintenance requirement
- kvalue
- Inlet temperature
LC display |Graphic display (main screen) | - Flow rate
- Temperature external 1x
- Temperature external 2x
. 2 measured values (see graphic display)
Text display and 8 diagnosis values (- p. 84, Fig. 79)
22 Operating Instructions Endress+Hauser
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_Product Description

Figure 11

Endress+Hauser

The graphic display shows two main measured values of a connected sender/
receiver unit selected at the factory or calculated values from the MCU (e.g. scaled
dust concentration) as bar charts. Alternatively, up to 8 single measured values of a
sender/receiver unit can be displayed (toggle with "Meas" button).

LC-Display with graphic (left) and text (right) display

o (0]
(1)K-Fact. 0.036 T 24°C
(| | Heater 42°C
o ©)
00 150 K-Fact 0.036 /km
(D)T-In 24 ° e
= ]
-20.0 ° 100
| B | I | i | | N | N it
OO IC]) e OO (e
- Control keys
Button Function
Meas ® Toggle between text and graphic display
® Display the contrast setting (after 2.5 s)
Arrows Select next/previous measured value page
Diag Display alarm or fault message
Menu Display main menu and selection of submenus
I/0 module

For plugging on module carriers (MCU in wall-housing) or in plug-in module (MCU in 19”
rack), communication via I12C bus, optionally as:

- 2xanalog output 0/4 ... 22 mA to output further measured variables (load 500 Q)
- 2xanalog input 0/4 ... 22 mA to read in values from external sensors

- 4xdigital input for connection of galv. isolated contacts

- 2xdigital output (2 channels, changeover contacts, capacity 48 V AC/DC, 5 A)

- 4x digital output (4 channels make contacts, capacity 48 V AC/DC, 0,5 A)

° ® One module carrier is necessary for each module (to insert on top hat
rail). One module carrier has to be connected to the processor board
with a special cable, other module carriers can be docked to it.

® Max. 81/0 modules can be plugged, max. 4 modules of these may be of
the same type..

Interface Module

Module to pass measured values, system status and service information to higher level
control systems, optional for Profibus or Ethernet, to plug onto hat rail (MCU in wall-
housing) or on plug-in places (MCU in 19” rack).

The module is connected to the connection board by an accompanying cable.

° Profibus DP-VO to transfer via RS485 according to DIN 19245 Part 3 as
well as IEC 61158.

Operating Instructions
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Type code

The following type code defines the various configuration options in the same manner as
for the measuring unit:

Type code control unit: MCU-NXXXNXXXXXXNNE
Integrated purge-air supply

-N: without (no)

Power supply

-W: 90 ... 250 V a.c.

-2: optional 24 V d.c.

Housing variants

-G: wall housing grey

-S: wall housing, stainless steel 1.4571 (coated grey)
-R: 19" housing

Display module

-N: without

-D: with

Other options

-N: without

Option Analog input (plugging module; 0/4...20 mA; 2 inputs per module )-
-0: without

-n: with,n=1..4 1

Option Analog output (plugging module; 0/4...20 mA; 2 outputs per module
-0: without

-n: with,n=1..4 1

Option Digital input (plugging module; 4 inputs per module)
-0: without

-n: with,n=1..4 9

Option Digital output Power (plugging module; 48 V d.c.C, 5 A;
2 changeover contact per module)

-0: without

-n: with,n=1..4 9

Option Digital output Low Power (plugging module; 48 V d.c., 0,5 A;
4 make contact elements per module)

-0: without

-n: with,n=1..4 1

Option Interface module

-N: without

-E: Ethernet

-P: Profibus

- Special design

-N: no special features

EX-Zertifizierung

-N: no EX certification

Software

- E: Emission measurement

1): Maximmum number of all modules of the same type = 4
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225 Mounting set
Various mounting sets are available to fasten the measuring unit, control unit and optional
connection boxes at the tunnel wall or roof. The selection of a mounting set depends on
the actual requirements. The table below lists the parts of the individual mounting sets and
their applications.
Mounting set Application
Designation Contents Requirements For component Qty. per
(Partno.) comp.
4D8-1.4571/PA |e A4xFischerplug S10 No Measuring unitand control unitin 1
(2031889) e 2xhex. head screw 8x50 A4 particular wall housing
2D4-1.4571/PA  |e 2xFischer plug S6 Connection box option 1
(2031890) e 2xround head screw 3.5x40 A4
2M8-1.4571 e 2xplug SLM 8N A4 Stainless steel only | Measuring unit, control unit and 2
(2031891) o 2x hex. head screw 8x55 A4 connection box option in
stainless steel housing
4M8-1.4529 4x Fischer tie bolt FAZ8/10 C Aggressive ambient | Measuring unit, control unit and 1
(2031887) air connection box option in
stainless steel housing
Endress+Hauser Operating Instructions
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Assembly and Installation

Endress+Hauser

SMOTEC450

3 Assembly and Installation

Project planning
Assembly
Electrical installation

Operating Instructions
8029839/AE00/V2-2/2014-06

27



Assembly and Installation

3.1 Project planning

3.1.1 Planning Steps
Plan the following before starting assembly and installation work:
» Determine the measuring locations.

» Select the system components according to usage conditions and customer demands
(- p.17,82.2.3and - p. 21, 82.2.4).

» Determine the fitting locations for air inlet with protective grating (when used), measur-
ing unit(s) and control unit.

» Plan the power supply and cabling.

3.1.2 Determining measurement locations and measuring unit arrangement in the
tunnel

Measurement locations

The usual criteria for tunnel ventilation are applicable for the distance between measuring
units inside the tunnel when using the SMOTEC450 as visibility measuring device. Because
this depends on many factors such as tunnel geometry, location, traffic volume and vehicle
mix, the details shall be planned by experienced specialists.

Basicly the distance shall not be larger than 100 m to 150 m between two neighboring
measuring points which serve as optical smoke detector. (See RABT2003, Astra
modification proposal 2005).

Measuring unit arrangement
The measuring units can be installed in the tunnel in the following manner:

Measuring unit installation Measured air extraction Remarks
Directly in the traffic area on the tunnel wall Via air inlet with protective | Choose this arrangement when the
grating or cover for respective measuring point will not be
1 connections with integrated | used to measure fog as visibility
airinlet (should be preferred | impairment. This is often the case for
due to lower installation measuring points located less than 150
3 effort) m from the tunnel portal.
Prerequisite is sufficient space in the
traffic area.
[
4 |
1 Tunnelwall
2 Control unit
3 Measuring unit
4 Coverwith integrated air inlet
28 Operating Instructions Endress+Hauser
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Measuring unit installation

Measured air extraction

Remarks

In recesses, switch cabinets for equipment in the tunnel
traffic area, on intermediate ceilings or in operational
rooms at an easily accessible location that can be
reached without having to close the tunnel.

1 T 2] ) &)

max.30m _

Control cabinet

Control unit

Measuring unit

Airinlet with protective grating

B W N -

Via air inlet with protective
grating and suction hose
with @ maximum length of
30m

Choose the arrangement when:

e There is not enough clearance forin-
situ measuring devices (transmis-
someter) in the tunnel traffic area

e Fixtures in the traffic area are not
possible or desired for other reasons

e Measuring is required at especially
inaccessible locations where trans-
missometers cannot be installed.

In operational rooms

Via suction hoses up to 300
m in length with separate
blower as bypass system

Control cabinet

Only choose this arrangement when the
previous installation options are not
possible.

Disadvantages:

e Much longer response time (long suc-

tion hose — particularly important
when using the Smotec450 as smoke
detector

e Suction hoses made from PVC or PE
have unfavorable behavior in fire
(PVCis not free from Halogen, PE is
not self-extinguishing and can there-
fore spread fires further), and can
become charged electrostatically —
measured values can be falsified
through changes in the measured air

e High effort for planning, installation
and operation (could be higherthan
the device costs)

e Suction hoses made of stainless
steel to be used preferably at this

1 installation cause considerably
2 Control unit h|gher costs.
3 Measuring unit e Dust particles can deposit in the suc-
4  Blower tion hoses — reduced cross-sec-
5 Measuring air feed for further evaluation systems (e.g. SIDOR) tion
6 Pipe manifold
7 Airfilter
Endress+Hauser Operating Instructions
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Figure 12

Installation locations

Mount measuring and control units at a vertical, level, easily accessible and protected
location with enough clearance for opening the doors and laying air lines and cables (-
p.32, §3.2.1 and - p. 34, §3.2.2). If the units are mountedon the tunnel wall in the traffic
area make sure that there is sufficient distance between them and passing vehicles.

The extraction location must be in the traffic area, as possible centered on the tunnel
ceiling.

Install the MCU control unit in an operational room if possible. The maximum distance to
the measuring unit is 1200 m.

Installation locations

1 2

/',--"
/
L

MCU control unit
Operational room
Assembly surface
SME measuring unit

Extraction location (air inlet
with protective grating)

6 Tunnelwall

max. 1200 m

OB~ W N -

Suction and exhaust air hose

The following requirements have to be observed:

® Inside diameter of the suction hose from elastic material 13 mm and 16 mm for non-
elastic material (connection via a flexible hose if possible).

@
+1L Outer diameter of the air inlet nozzle of the measuring unit 16 mm.

Inside diameter of the exhaust air hose 25 mm.
Minimal bend radiuses for suctionand exhaust air hose 200 mm.
The exhaust air hose must not be much longer than the suction hose.

The air pressure at the suction location and at the location where the SMOTEC450
exhaust air flows back into the environment must be approximately same.

The exhaust air must not be led to operational rooms that are under overpressure.

® Suction and exhaust air hoses must run continuously downwards away from the mea-
suring unit so that no water can collect in the hoses or penetrate the measuring unit. If
this cannot be realized, lay the hoses at the extraction location and measuring unit at
least straight down for a certain distance (- Fig. 12 and - p. 31, Fig. 13). The hoses
should be as short as possible.

Operating Instructions Endress+Hauser
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® It may be necessary to install a water separator in case of long suction hoses, particu-
larly if the hose is laid through areas with different temperatures.

Figure 13 Connection of suction and exhaust air hose if head is not available
) @
1 @
R —
i 1 Exhaustairhose
. 2 Measuring unit
: ¥ -—' T 3 Suction hose
- 3
° A set consisting of suction and exhaust air hose with lengths of 5 m, 10 m and
+1 15 m is deliverable by Endress+Hauser
3.1.5 Connection cable
The connection cable must have an adequate wire cross-section to cope with the power
requirements for the blower and heating chamber when the MCU feeds the power supply to
the measuring unit. This depends on the cable length (see following table).
Wire cross-section mm2 | Specific resistance in /km Maximum cable length in m
0.5 40 25
0.75 25 40
1.00 18 55
1.5 14 70
2.5 8 130
[ J
+1L Minimum voltage for SME is 20 V d.c.
For distances between the measuring and control units longer than 130 m, the measuring
unit should be separately connected to the mains voltage using the optional power pack to
keep the costs low.
Endress+Hauser Operating Instructions
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3.2 Assembly

All of the assembly and installation work has to be carried out by the customer. This
comprises mounting the measuring and control units and assembling the air inlet with
protective grating and suction hose (if the cover with integrated air inlet is not used).

WARNING:
A » Observe the relevant safety regulations as well as the safety notices in
Section 1 when carrying all assembly work!

» If possible, only carry out assembly work when the tunnel is closed!
» Take suitable protection measures against possible hazards!

3.2.1 Mounting the measuring unit
Mount the measuring unit at a vertical, level, easily accessible and protected location.

NOTICE:
The connections must always be below.

@ -

Figure 14 Measuring unit assembly dimensions
B 300 _
] £ I D N
o max. £20 °
~ o
@ &
}‘ 5 BEHEOE T & |
w0 | \28 215
o - > - -
n
T Clearance for cables B >550 _
v Clearance for opening the door,
minimum sideways distance to
passing vehicles when mounted
on the tunnel wall
Activities

» Drill the holes according to p. 33, Fig. 15 (distances according to Fig. 14).

» Insert plugs (mounting sets 2D4/4D8-1.4571/PA, 2M8-1.457 1) or tie bolts (mountings
set 4M8-1.4529).

» Fasten the measuring unit using hexagon head screws or nuts.
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Figure 15 Drill hole dimensions
1 Drill hole
2 Tunnel wall
\ 3 Tie bolt with locking nut
a 3 4 Bracket of the measuring unit
|
= !
A
T
Mounting set D[mm]| T[mm] |Remark
2D4-1.4571/PA 6 >40 |The plug should be flush with the tunnel wall.
4D8-1.4571/PA 10 >70
2M8-1.4571 12 =60
4M8-1.4529 8 >65 |The tie bolt must not protrude more than 12 mm from the tunnel
wall.
Assembly of the measuring unit by using the optional installation plate
» Mount the measuring unit according to Fig. 16.
° We recommend using M10 bolts on the fastening points on which the
+1 measuring unit can be positioned and fastened with self-locking nuts.
Figure 16 ng;mglyo? the installation Blgtg OB’&)H 77777777777777777777777777
- 385 _
v | 355 . <15
4= T 1] A A .
A N
@10
ol O
N | O
(922N ep]
o ] — 1 J L \
8y —1s— L Y
oA 192,5
o ¢ -
Lo
N >550
| Clearance for cables ~ ; >
Clearance for opening the door,

v minimum sideways distance to
passing vehicles when mounted on
the tunnel wall
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» Put the measuring unit (1) on the installation plate (2) o that the lower right bracket (3)
lies on the securing plate (4), slide the upper brackets (5) into the accompanying jogs
(6), and then move the measuring unit to the left till the securing plate is freely mobile
and secure it.

Figure 17 Assembly of the measuring unit on the installation plate
B __
@ —e| |e] ®
6 ; i
I ! )
: ~——
2 —— A . ;
O J |
I L 1

@ @ 4
5 | |
1 I
3
Ol §E W e
322 Installing the air inlet with protective grating
Figure 18 Mounting dimensions for wall mounting
95 5,5
N | —

A :
0 !
~ < I
= i
Y !
A i
v !
B 75 | N o2 |
o !
Te} I
N . |
A | Clearance for the suction hose . >200 i
o EEE— ]
Minimum distance to passing |

y vehicles
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Figure 19

3.23

Figure 20

Endress+Hauser

Mounting dimensions for installation on intermediate ceiling

A
A
A
Clearance l [ — )
Qg | forthe )
— | suction s
A | hose :

75
95

Mounting the control unit in wall-housing

Mount the control unit in a vertical, level, easily accessible and protected location
according to Fig. 20.

Mounting dimensions for MCU in steel sheet housing

B 210
L = | N
A s
o o N
S 3 N
Y
| y
o -t 160 > 8 120 >
«
A | Clearance for cable >350
B Clearance for opening the door, o
Y Minimum sideways distance to passing
vehicles when mounted

on the tunnel wall

The respectively suitable mounting sets can be used to the fastening (- p.25, §2.2.5;
installation » p. 33, Fig. 15).

® ® The MCU control unit can be installed up to 1200 m away from the
+1 measuring unit..
® We recommend installing the MCU in an operational room for trouble-free
communication with the SMOTEC450.

Operating Instructions
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3.2.4 Mounting the connection box option

Mount this component on a level base (tunnel wall or roof) as shown in Fig. 21. The
respectively suitable mounting sets can be used to the fastening (- p.25, §2.2.5;
installation » p. 33, Fig. 15).

Figure 21 Mounting dimensions for connection box option

Aluminium housing Stainless steel housing

Clearance for cables
- N TTTT———

_>150 80 >150 > 150 | 132 > 150

| 1 A

| |

| |

| |

| |

| M4 Rk

| |

| |

| |

| |

e | ' ‘[

325 Installing the thermocouple of the temperature measurement option

The temperature measurement option with 1x thermocouple shall be installed as follows:

» If the air inlet with protective grating is used, slide the thermocouple into the screw fit-
ting, and fasten it.

Figure 22

Airinlet with protective grating
Screw fitting

Thermocouple

Connector

B W N -

P It the cover with integrated air inlet is used, put the thermocouple into one of the srew
fittings in the bottom of the measuring unit, and fasten it. If these both options (thermo-
couple and cover) are ordered clearly assigned to one measuring unit, the thermocou-
ple is installed by the manufacturer.

» If other air inlets are used, the thermocouple has to be fastened into immediate proxim-
ity of the suction opening.

The thermocouples of the option temperature measurement with 2x thermocouple shall be

installed in the traffic area of the tunnel so, that an optimal temperature monitoring is

possible to the premature fire recognition.
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3.3 Electrical installation

WARNING:
» Observe the relevant safety regulations as well as the safety notices in
Section 1 when carrying all assembly work!

» Take suitable protection measured against possible local or plant-specific
hazards.

3.3.1 General information, prerequisites
The assembly work described in §3.2 must have been completed before starting
installation work.
All of the installation work must be carried out by the customer. This includes:
» Complete laying of power supply and signal cables.
» Connecting the power supply and signal cables to all system parts.
» Installing switches and mains fuses.

° ® Plan adequate cable cross-sections (- p. 104, §7.1).
+1 ® When using the optional power pack, ensure that the cable ends of the
connection cable and the power cable of the measuring unit are sufficiently
long.
® Protect cable connectors not connected against moisture and dirt (screw
cover on).

Demands on cable types for customer provided connection of measuring and control
unit
A data line with twisted pairs and common screen is required to connect the measuring
and control units. Do not use normal telecommunications cables.
The following cable types are well or very well suited for data transfers:
1 UNITRONIC LiYCY (TP) 4 x 2 x 0.75 mm?2
Not suitable for underground installationg (protected laying required if necessary)
2 UNITRONIC Li2YCY (TP) 4 x 2 x 0.5 mm?2

Alternative to item 1; not suitable for underground installation (protected laying
required if necessary)

3 UNITRONIC Li2YCYv (TP) 4 x 2 x 0.5 mm?2
Suitable for underground installation
4 Special cable type ASS 4 x 2 x 0.5 mm?

Silicone, halogen-free, high heat and cold resistance, cable sheath red (similar to RAL
3000)

5 Accessories:

Braided cable sleeving PA-S 4, black, to provide mechanical protection and to cover the
sheathing colour if necessary.

) ® Manufacturer of UNITRONIC cables: LAPP-Kabel
® Manufacturer of special cable: metrofunk KABEL.UNION GmbH

NOTICE:

® We cannot grant any warranty for proper function of the system if you
use cables which do not comply with above specifications.

® Always use cables of the same type and ensure continuous screening.

® -

Endress+Hauser Operating Instructions
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33.2 Connecting the control unit in wall-housing
Figure 23 McCU in walkhousing
Optional Interface module Optional Display module

Optional
1/0 modules

SN NN

Processor board

Terminals for
mains connection

Work to be carried out

» Connect the connection cable according to - p. 40, Fig. 26 (standard connection) resp. -
p. 41, Fig. 27 (bus variant).

® |f cables shall be used not provided by supplied by Endress+Hauser, connect
them to a suitable 7-pole socket (- p. 39, Fig. 25; E+H part no.7045569)

NOTICE:

» Only use cables with twisted-pairs and screen (e.g. UNITRONIC LiYCY
(TP) 2 x 2 x 0.5 mm?2 from LAPPKabel; not suitable for underground

laying).

® -

» Connect cables for status signals (operation/malfunction, maintenance, function
check, maintenance request, limit value), analog output, analog and digital inputs
according to requirements (- p. 40, Fig. 26, p. 41, Fig. 27, Fig. 28, Fig. 29 and Fig. 30;
only use cables with twisted-pairs and screen).

» Connect power cable to terminals L1, N, PE of the MCU (- Fig. 23).

» Locks the not needed cable bushings with blind stoppers if the MCU is installed out-
doors.
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WARNING:
A » Be sure to check the wiring before switching the supply voltage on.
» Only modify wiring when disconnected from the mains and potential-free.

MCU processor board connections

1 Supply voltage 24 V d.c.

2 RS232

3 Connection for optional I/0
module

4 Connection for optional
Display module

5 Connection
for LEDs

6 Connection for optional
Interface module

7 USB plug connector
10 8 Connections for measuring unit
9 Connections forrelays 1to 5
10 Connections for analog inputs
land2
11 11 Connection for analog output
12 Connections for digital inputs
o - 1to4
(4
[-3
12 E
G
[} hcas
H
Figure 25 EIJgT n?:o] r?egt& go;n;&k;n;rr oﬁs?ceﬁ c;bTe 7777777777777777777777777
A A-A
Open Open — I 9 3
RS485B
4
RS485 A
Closed A gnd
Closed —B» I 5
Cable provided by customer Note
accordingto p.37, §3.3.1 To open, connect the plug-in connector to the plug
on the sender/receiver unit.
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40

MCU - SME standard connection

Figure 26 MCU - SME standard connection

i gnd

MCU Processor board

49

48|47|46(45(44(43

1AI2

1 gnd

A1

'gnd

1-20 mA

1 +20 mA

i gnd

1 Dig In4

iDigIn3

_gnd
Maintenance _DigIn2

16|17

18119|20|21|22(23 (24 |25|26127128]29|30
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Bus connection

Figure 27 Bus connection

MCU Processor board :

49| 49147146(45|44143

gnd
Al 2 e
gnd -
Al i
and e
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+20 mA
gnd
Dig In 4
1 Dig In 3
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Connection cables between MCU,
connection boxes and SME customer-
provided (- p. 37, 83.3.1)
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| 2| ! (View on pin side) | 2le !
B A R T T RS485B  RS485A T[TT[TT[TTT [Pk T
j ™ 3 4 g} 5 6
i 2 V1 B e e v
boal 4l [ - B
Y = i 2 iz |c i
P28 ! 28 i
P 2|G i 25 !
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Assembly and Installation

Fitting and connecting optional Interface and I/0 modules

Plug interface modules and module carriers for I/O modules onto the hat rail in the MCU (-
p. 38, Fig. 23) and connect to the associated connection on the processor board with the
cable with plug-in connector (- p. 39, Fig. 24). Then plug the I/0 module on the module
carrier.

Connect I/0 modules using the the terminals on the module carrier (- Fig. 28, Fig. 29), the
Profibus module using the terminals on the module and the Eternet module via customer
provided network cable.

® Terminal assignment AO module

Figure 28 Terminal assignment analog output module

Analog output module Module carrier

Figure 29 Terminal assignment analog input module

Analog input module Module carrier

\ [ M2
0OPWOPOPO?
UO HOUO

Figure 30 Terminal assignment digital output module

Digital output module Module carrier DO1

\‘ n.o.a com.N .m ..ﬁ
AN ifehiletitetits)

com com

Digital
Outut
DO2

® Terminal assignment DO module Signal Relay (4 make contact elements)

Figure 31 Terminal assignment digital output module signal relay

Digital output module Module carrier _ ppo2 D04 —,
n.o. com com. n.o.

\
0 OO0 O O%d OF
l[l Q=0 D] Q=0 QD=

n.o. com, com. n.o.
—DO01— — DO3—

Digital
Outut
Signal
Rolay
7 ?
A
DO1  DO2
DO3 DO4
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Assembly and Installation

333 Connecting the control unit in 19"rack

Figure 32 Connections on the MCU in 19" rack

! Terminals for supply voltage 90 - 250 V d.c. | Terminals for customer-cables
Function Connection Terminal no.
Output relay 1 (operation/malfunction) com 1
n.c. 2
n.o. 3
Output relay 2 (maintance) com 4
n.c. 5
n.o. 6
Output relay 3 (function check) com 7
n.c. 8
n.o. 9
Output relay 4 (maintenance request) com 10
n.c. 11
n.o. 12
Output relay 5 (limit value) com 13
n.c. 14
n.o. 15
Digital input digin 1 16
digin 2 17
gnd 18
digin 3 19
digin4 20
gnd 21
Analog output + 22
- 23
gnd 24
Analog input Al'l 25
gnd 26
Al2 27
gnd 28
Endress+Hauser Operating Instructions 43
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Function Connection Terminal no.
Connections for measuring unit +24 31(36)
-24 32(37)
RS485A 33(38)
RS485B 34(39)
SCr. 35 (40)
Input power supply 24V d.c. 24V 11
gnd 42
Output power supply 24V d.c. 24V 43
gnd 44
Input 30 V galv. separated + 45
- 46
RS232/485 tx/A 51
rx/B 52
gnd 53
Interface 1 A 71
B 72
gnd 73
+Us 74
-Us 75
gnd 76
imp+ 77
imp- 78
res 1 79
res 2 80

1:closed in currentless condition (normal closed)
2):0pen in currentless condition (normal open)

Installing and connecting optional I/0 modules
Plug optional analog and digital modules on the plug-in places in the module carrier
beginning with plug-in place 1 in the order AO — Al - DO — DI without gap. If single
module types are not available, the respectively next one follows according to the

mentioned order.

Figure 33 Plug-in places for optional modules

Plug-in places for optional I/0 modules

Plug-in place for interface module option

1/0-MODULE

INTERFACE-MOD(ULE

POWER ')

ERROR

@)
power | MuLTi CoNTROL UNIT o

FAILURE

MAINTENANCE
REQUEST

0
=3

T 1T T 1T 11
87 6 54 321
Plug-in place

The connection of these modules is carried out at the terminals 101-180 of the backplane.
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Assembly and Installation

Followingly the connection of the modules is represented exemplarily to plug-in place 1.
The connection of I/0 modules at the other plug-in places 2-8 is carried out in the same
manner.

® Connection of analoge module

Figure 34

Figure 35

Endress+Hauser

Connection of analog module at plug-in place 1 (terminals 101-110

101

102

103

104

105

106

107

108

109

110

Connection of digital module

AO (2X)

a

b _ +
c

d

a

b _ +
c

d

-gnd

Scr

101

102

103

104

105

106

107

108

109

110

Al (2x)
a

-gnd

Scr

Connection of digital module at plug-in place 1 (terminals 101-110)

101

102

103

104

105

106

107

108

109

110

Signal relays (4x)

A o————

N
A

a e

A
A

-gnd

scr

Power relays (2x) DI (4x)

101 a 101 a +
102 b 102 b :j:_'
103 ¢ ]_/ 103 ¢ -
104 d 104 d ._J;J
105 a 105 a o—] +
106 b 106 b B
107 ¢ ]_/ 107 ¢ o—d _
108 d 108 d .:II:J
109 -gnd 109 -gnd

110 scr 110 scr
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334 Connecting the measuring unit(s)
» Connect the connection cable to the MCU.
» Connect the suction and exhaust air hose.

Figure 36
1 Airoutlet nozzle
2 Plugfor separate power supply
3 Plugfor connecting cable to the MCU
4 Blind plug *
5 Blind plug for additional cable
6 Airinletnozzle
*: Replaced by sockets when temperature
measurement option is installed
1 2 3 4 5 6
Connecting the measuring unit with optional power pack 24 V d.c. 75 W at mains
voltage
The connector as a part of this option (scope of supply) has to be connected according to
the following figure.
WARNING:
The cable may only be connected by an expert authorized to it!
Figure 37 Connecting the measuring unit with optional power pack 24V DC 75 W at mains voltage
1
0 A N
Open pen — I A-A 3
2 Closed A
Closed o I
() ()
—3 1 Connector (scope of supply)
2 Customers cable 3 x 1.5 mm?2 (e.g. NYMHY3x 1.5 mm?)
o 3 Measuring unit
. 4 Connector (scope of supply)
5 Customers cable
B [ 6 Mains connection provided by the customer
4 4
- / }_ 6
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Assembly and Installation

Endress+Hauser

Connecting the optional temperature measurement

» Connect the plug connected to the measuring line to the accompanying socket on the
measuring unit

@ -

NOTICE:

The assignment of the thermocouple(s) to the connector(s) at the
measuring unit must be adhered to absolutely according to the
identification since electronics and temperature sensor are adjusted on
each other! Adhere to the equipment specific assignment if several
measuring units with this option are used!

Operating Instructions
8029839/AE00/V2-2/2014-06

47



Assembly and Installation

33.5 Terminating the SME - MCU connection

The RS485 connection between SME and MCU must be terminated with resistors at the
begin and the end. These are inserted as jumpers on the pins marked "term" on the
processor boards of SME and MCU.

Disconnect MCU and SME from power supply for checking (and correction if necessary).

Figure 38 Bus termination
MCU at bus start
MCU Processor board
m—] | B S
SRS 8 Jumper
S, o
D
Processor board Jumper A
| |l |
AB 1 AB 2 AB 8
SME 1 SME2 | | ______ SME 8
MCU in bus middle
MCU
AB x = connection box option x
=)
| 11 |
AB 1 AB 2 AB 8
SME 1 SME2 | | ______ SME 8
S Processor board
4. g
O
= Jumper
S
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Assembly and Installation

3.3.6 Bus addressing

The bus addresses required for bus systems (several measuring units on one MCU) can be
assigned per hardware or software. Hardware addressing is read in at the start of the
SOPAS ET program and has a higher priority than software addressing.

Bus address and sensor number in the MCU (- p. 64, §4.2.2) are always identical.

NOTICE:

The measuring units must have different addresses. Identical addresses of
several units causes the communication with the MCU to abort!

Hardware addressing

As standard, the addresses are assigned by setting jumpers on the processor board in the
measuring unit (4 jumpers for hexadecimal addressing of addresses 1 to 8; - Fig. 39).

The address assigned to a measuring unit is shown on a label on the unit door.

Figure 39 Measuring unit addressing per hardware
- -= [/ )1%]
L0
Processor board : .- 5 W&ﬁ;“\ff: haE
: = L 3

Jumper not set
Jumper set

Address |Jumper Address |Jumper Address |Jumper Address |Jumper

1 e o Adra |3 e o Adra D 7 Adr.4
® o Adr3 ® o Adr3 Adr.3
e o Adr2 Adr.2 Adr.2
B Adr1 Adr.1 Adr.1

2 o o] Adra |4 ﬁ Adr4 |6 Adra 8 I Adra

® @ Adr3 Adr.3 Adr.3 e ®| Adr3
Adr.2 e o Adr2 Adr.2 ® o Adr2
e o Adr1 e o Adr1 e o Adr1 e o Adr1

Subject to change without notice

Endress+Hauser

Operating Instructions
8029839/AE00/V2-2/2014-06

49



Assembly and Installation

50

Figure 40

Software addressing

As an alternative to hardware addressing, the addressing can also be assigned in the
SOPAS ET porgram (- Fig. 40). To do so, connect the measuring system to the SOPAS ET
program, select the "Smotec450” device file and set the measuring system to the

"Maintenance” mode.

Project Edit SmotecdS0 (Sensor 1) Communication Yiew Tools Help

8l -|o| x|

alo

W@ al+| | o] slw(ajnjm|»

Project Tree |

Device Catalog | Metwork Scan Assistant  Busaddress I

=] = e =] A
P

b Mew Project
Elﬂ Smotecd50 (Sensor 1)

D Creerview
B L‘] Parameter

I Sensor response kime

] Regression cosff. concentration
) Manitor

Input busaddress

-- Diagnasis I—
te |2] Maintenance Rees !
Context Help | System state &
a Authorized operator a Smotecd50 (Sensor 1) & COMT {01 1} Q online %" synchronized O Download Immediately a

° The default value for the bus address is always 1. Assign higher addresses to
"'1 units already connected before connecting further measuring units to the bus.
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_Commissioning and Parameterization

SMOTEC450

4 Commissioning and Parameterization

Basics

Customer-specific parameterization

Setting optional interface modules
Parameterizing optional modules
Operating/setting parameters via the LC-Display

Endress+Hauser Operating Instructions
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4.1 Basics

4.1.1 General information
Assembly and installation must have been completed according to Section 3 before
starting the work described in the following.

The SMOTEC450 is delivered with default values set at the factory so that commissioning
primarily involves checking cable and hose connections (visual control) and switching on
the mains voltage. Zero point adjustment or calibration of the measuring system are not
required.

The customer only needs to change parameters when the default values need to be
modified (e.g. to set a limit value for smoke alarm). The SOPAS ET operating and
parameterization program is delivered with the device and can be used in such cases. The
menu structure simplifies changing settings. Further functions are also available (e.g. data
storage, graphic displays).

4.1.2 Installing the operating and parameter program SOPAS ET
+i Administrator rights are required to install the program.

Requirements
® Laptop/PC with:

- Processor: Pentium lll (or comparable type)

- USB interface (alternative - RS232 via adapter)

- Working memory (RAM): At least 500 MB

- Operating system: MS Windows 2000/XP/Vista (not Windows 95/98/NT)
® USB interface cable to connect the Laptop/PC to the measuring system (MCU).

® The operating and parameter program as well as the USB driver (scope of delivery)
must be installed on the Laptop/PC.

® The power supply must be switched on.

NOTICE:

The SOPAS ET with version 02.22 (or higher) must be used for measuring units
with firmware version 03.00.00 (otherwise no communication is possible).

[ )

Install the SOPAS ET program

Insert the delivered CD in the PC drive, select the language, select "Software" and follow
the instructions.

o
+1 Start the file "setup.exe" when the start screen does not appeatr.

Install the USB driver

A special software driver is required for communication between the operating and
parameter program SOPAS ET and the measuring system via the USB interface. Connect
the MCU to the supply voltage and to the PC via USB cable to install the driver. A message
appears on the display that new hardware has been detected. Then insert the delivered CD
in the PC drive and follow the installation instructions (» p. 53, Fig. 41).

The driver can also alternatively be installed by using the hardware installation program of
the Windows system control.
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Figure 41

Endress+Hauser

Installing the USB driver

Found New Hardware Wizard

Thiz wizard helps you install software for.
EVAL232 Board USB <-> Serial

') If your hardware came with an installation CD
“ or floppy disk, insert it now.

Wwhat do you want the wizard to do?

Click Mext to continue.

l < Back I[ Mext > Il Caricel ]

Please choose your search and installation options. -:

() Search for the best diiver in these locations.

Use the check boxes below to limit or expand the defaul search, which includes local
paths and removable media The best diver found will be installed

[] Search removable media (floppy. CO-ROM...)
[¥] Inchude this location in the search:
E:\USB_driver T

(O Don't seach, | will choose the driver ta install.

Choose this option to select the device diver from a list. Windows does not guarantee that
the driver you choose wil be the best match for you hardware.

< Back ” Next » ][ Cancel

Found New Har dware Wizard

Found New Har dware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

E USE Serial Converter

Click Finizh to close the wizard.

° Der USB-Treiber erzeugt ein neues COM-Port, das fur die Verbindung des
+1 Programms SOPAS ET zum Gerat zu benutzen ist (- p. 55, §4.1.3.2).
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4.1.3 Connecting the Device

4.1.3.1 Basic settings
» Connect the USB cable to the MCU control unit (- p. 39, Fig. 24) and Laptop/PC.
» Start the program from the "SICK\SOPAS" start menu.

» The start dialog appears on the screen (can be suppressed for the further program
use).

Figure 42 Start dialog

VWelcome a =l
SOPAS Engineering Tool

Copyright 2000-2010, SICK AG.
All rights reserved

X . € Fennect b new devies g
Project selection & Create a new project \/

{” Open an existing project.

" Open last project

Deactivating the Start dialog

> I Remember my decision and do not show the dialog again

The following Start menu appears after confirmation with "OK".

Figure 43 Start menu
B2 SOPAS Engineering Tool New Project =13

Project Edit INo Selected Device Communication View Tools Help
Blodel «|+| 5| als(a|»] [»] |O[9]|D|3|3] @]

Project Tree | Device Catalog Network Scan Assistant | #

Detected Devices | Commurnication Interface | Suitable Device Types |

Scan” button.

~,  The list of scanned devices is empty. Please start scanning by pressing the "Network
A’ ;

The scan settings can be changed by pressing the "Configuration™ button.

Context Help | P4

| Network Configuration H| Network Scan | Map Device | Add | Details... |

& (No Device)

» If required, select the desired language in the "Tools / Options / Language" menu (-
p. 55, Fig. 44), confirm with "OK", and restart the program .
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Figure 44 Change of language settings
E2 SOPAS Engineering Tool New Project - o] x|
Project Edit Mo Selected Device Communication View | Tools Help
iﬂl :leullél ﬁliﬁl :j;.l Qlﬁl@l #"ll & Login Device Crl+1
Projct Tee | —————— & Logout Device Cirl+U ®
S New Prosect Change DeviceGroup Ctri+E
Detected Devices Suitable Device Types |
Data Recorder »
list of scanned Module Manager by pressing the "Network
\ Scan” button. i
5 Terminal
The scan settings c i - -
A% Language » v 5% English
Options... ™ German
Question x| I3 French
= Spanish
\_‘p You must restart the program before the new settings wil take effect. LA Ttalian
Do you want to restart the program now? :
Y prog = Russian
Context t o 2| Japanese
—l_ @ Chinese (China)
|
Metwork Configuration Network Scan | Map Device | Add | Details. ..
& (Mo Device)
4.1.3.2 Configuring the interface
COM Port
» Click the "Network Configuration" button in the start menu (- p. 54, Fig. 43) and select
~Standard Protocol”.
» Select the COM port in the "Select COM Ports" group that appears after connection of
MCU and Laptop/PC, click the "Advanced..." button and configure according to Fig. 45
(settings only required during the first connection to the measuring system).
Figure 45 Interface selection and configuration
al x|
Standard Protocol oG
Serial connection For SICK devices, like LMS, ¥MS, LD others
Scan timeout [ms] 500
() Tnternet Pratacol
S 2;0::';50” ¥ Enable Serial Commurnication Sopas Hub scan lm
(4 Seriallink
(S - Pro ~Select COM Port: Duplex mode lm
Com1 r Enable all
COM3 r 4' siLink Wakeup lm
COM7 v
Disable all
Select baud rate(s) Port settings
-
éigg Data bits |8 -
r 4800
r : fere =]
r 19;20000 Parity none ¥
r 33400
I: 151?5620DDD Stop bits |1 A
Advanced ... i >
Restore default values
Metwork Configuration: I MNetwork Scan I [a]:4 I Cancel Help I ,TI Cancel I Heln |
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Ethernet

° The Ethernet interface module (- p. 113, §7.4.2) must be installed in the MCU
(- p. 38, §3.3.2) and configured (- p. 79, §4.3.3) to get a connection to the
measuringg system via Ethernet.

» Click the "Network Configuration" button in the start menu (- p. 54, Fig. 43) and select
"Internet Protocol (IP)".

» Click the "Add "button, enter the IP address and confirm with "OK".

Figure 46 Ethernet interface selection (example settings)

Internet Protocol (IP)

Connections using the Internet Prokocol (IPY, e.g. via ethernet

=) Internet Pratacal

[ @ 1ricrnet Protocol (IP)
- Profibus

B[ Serial Port

¥ Enable IP Communication

|'IP Address configuration

=] x| ————
{* Single address |10.133.82.4 Edit
" Address range First I Delete

Last I Enablz all

ok | concel | belp | Disable al

JI8

I™ Enable Autalp

Metwork Configuration | Metwork Scan I Ok | Cancel | Help

» Click the "Advanced..." button and configure the interface according to Fig. 47.

Figure 47 Configuring the Ethernet interface
setings g x|
Cola Dialect Ibinarv - | Select TCP Pork(s)——

Scan timeout [ms] 500 ¥ 2111

Optimize scan speed Iauto detect = | 2112

Sopas Hub scan an - W s I—
Duplex mode IhaIF—dupIex - |

Restore default walues |

(a8 I Cancel Help
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4133

Bild 48

Endress+Hauser

Establish connection via "Network Scan Assistant" directory
» Click the "Network Scan" button in the "Network Scan Assistant" directory.

Search for connected devices

Connection via COM port

8  x
Progress
The Engineering Tool is scanning for devices, ..
Starting scan. ..
= Scan running, 100% done,
iy Standard Protocol * Found sensor at COM?
¥ Found sensor ab COM7 401 1F
Scan complete,
Metwork Configur ation | Iebwaork Scan Cancel Help
Connection via Ethernet
=] x|
Progress
The Engineering Tool is scanning for devices...
Skarting scan...
. Scan running. 100% done.
Ly Internet Protocol {IP) ¥ Found sensor at 10,133.82,4:2111
# Found sensor ak 10,133.82,4: 2111 {01 1}
Scan complete,
Metwork Configur ation | Ietwork Scan Cancel I Help

The following message appears when no device is found (Troubleshooting, see
Service Manual):

Bl Network Scan Assistant x|

Progress

The Engineeting Tool is scanning For devices. ..

Starting scan...
- Could naot find a sensor at COM1
1y Internet Protocol (IF) Could nat find a sensar at COM4

___ Scan complete,
14 Standard Protocal

Network Configur ation Network Scan QK Help |

] Problems with Ethernet connection can be caused by incorrect addressing
"'1 — contact system administrator.

» Confirm search for connected devices with "OK".
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4134 Establish connection via "Connection Wizard" menu (valid for SOPAS ET Version 02.32)
» Select "Communication / Connection Wizard" menu and activate "Show all connected
devices".
Figure 49 "Communication / Connection Wizard" menu

Blsc Engineering Tool
Project Edit Mo Selected Device

B old|e] «]+] 3]
Project Tree I Device C.

| S e proiec: I

2l 10| x|

I?I | BE] | gl 02323767

& Direct corinection. .. 2

5o Orfine
— Go Offline
[ I by nressing the “Network

1=

I Suitable Device Descriptions I

Connection Wizard

The Connection Wizard helps you to establish a connection to all the cable-connected devices, Afterwards you can
parameterize, configure, and monitor the devices, Please select one option ko connect.

{~ Connect to specific device (recommended) @

Dievice bype Select all I
MCS300P :I
1

] Select none |

[E
oLML00 =l = show dlidevices @

¥ Ship advanced interface configuration @)
—— P = Bhow all connected devices @

" Use simulated device &)

e

Context Help I

< Back I Mext = I Eimish | Cancel | Help |

| ‘ Metwork Configuration Metwork Scan Map Device | Add | Details, ., |

3 (Mo Device)

» Click "Next >" button and select the interface ("Standard Protocol" for connection via
COM port, "Internet Protocol (IP)" for connection via Ethernet).

Figure 50 Interface selection

Interface selection

Flease choose the interface wou would like ko use to establish an online connection to wour device.

The list below shows all interfaces supported by each device, Please choose at least one interface you would like to use for you
connection. In the case interface optimization is needed click the *Configure inkerface” button. Thought usually this is not necessary.

Select all | Select none I

Interface name I Device type | |

% W Inkernet Prokocol (IP) Al device types Configure interface |

[~ Serial Link Al device types Configure interface |
&3

[¥  standard Protacol All device types Configure interface |
£3

< Back I Mext = I Einish I Cancel | Help |

» Check interface configuration for setting according to p. 57, §4.1.3.3 and change
accordingly if necessary.

» Click "Next >" button.
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Figure 51

Endress+Hauser

Search for connected devices

Connection via COM port

Found devices

Flease choose the devices you want ko use resp, link to existing devices.

Sort according to: IDevice bype - l Add all Add none
I a MCU (Dresden) @ @ comz @

Advanced options

Select matching SDD [y MCU - 01.04.01 - @

I E. Smotecd50 (Sensor 1) ) @ comz {o1 1t @

Scan again I Cancel scan |

= Back. I Mext = I Einish Cancel Help

Connection via Ethernet

Found devices

Flease choose the devices vou want o use resp, link to existing devices,

Sork according to: IDevice type - l Add all | Add none

~ E. Smotec450 (Sensar 110 o w01mmezati o1 11 @
~ meu (sick) @ & 10a3aezazin @
Advanced options
Select makching SDD [ MCU - 01.04.01 ~| @
Scan again Cancel scarn |

< Back. I Mext = I Einish | Cancel | Help

The following message appears when no device is found (Troubleshooting, see
Service Manual):

Found devices

Please choose the devices vou want o use resp, link ko existing devices.

Sork according bo: IDevice bype - l Add all Add none

j ) No device was found. Please go back and check the device and interface selection as well as
5

the interface configuration. It might be necessary to deselect the option "Skip advanced
interface configuration™ to be able to access the interface settings.

Scan again | Cancel scan

= Back Idext = Eimish Help
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4135 Selecting the device

Connection via COM port

Select the required device file in the "Network Scan Assistant / Detected devices" register
and move it to the "Project Tree" window (drag-and-drop per mouse or click the "Add"
button).

Figure 52 Selecting the device file

AS En =] (=] ]
Project Edit MCU (SICK) Communication Wiew Tools Help
ol glh|e| «|=»| 3| 3|a| a|=|a| B|n]| »| |»]| | O|B8|D|3|3] 2] 02.32.3767
Project Tree I Device Catalog Mebwork Scan Assistant I ®
b W Froject Detected Devices Communication Interface Suitable Device Descriptions
=8 @ MCu (SICK) =

ﬁ Smotec450 (Sensor 1) e COM7 {011} & Smokec4S0 - 02,08.02
Context Help | system Statusmcu|
Metwork Configuration | Mebwork Scan Map Device Add Details. .. |

a Operator a MCU (SICK) S coM7 0 online ! not synchronized O Doy @ uploading parameters from device. ..

Connection via "Connection Wizard" menu
Activate the checkbox of the required device file in the "Connection Wizard / Found

devices" (» p. 59, Fig. 51) and Click "Next >" button. This transfers the device file to the
"Project Tree" window.

Figure 53 Transferring the device file

Adding device(s)

Please wait until all of the devices have been added into vour project,

$ Add device to project: MCU {Dresden} j

uploading parameters from device. ..
¥ Close the wizard automatically if all actions are completed
% Back Mext = Eimish Help
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4.1.4 Information on using the program

Password

Certain device functions are first accessible after a password has been entered (- Fig. 54).
Access rights are assigned in 3 levels:

User level

Access to

0 |Operator

Displays measured values and system states

1 | Authorized Operator
(Authorized Client) *

Displays, inquiries as well as start-up resp. adjustment to customer-specific
demands and diagnosis of necessary parameters

2 | Service

Displays, inquiries as well as all parameters required for service tasks (e.g.
diagnosis and clearance of possible malfunctions)

*): Depends on the program version

The Level 1 password is contained in the Annex.

Figure 54 Password entry
5 ginesring Tool 8| 0] x|
Project Edit MCLU (Dresden) Communication Yiew Tools Help
ol olae] «|»] 3| gla] 9l=|a] a|a| »| |~]| | O|B|D|B|B] @] w2ss
Project Treel Device Catalpg Metwark Scan F\ssistant' &
b w Project Detected Devices I Communication Interface I Sujtable Device Descriptions I
2R & MCU {Dresden)

Svstem Status Mcl | %
Context Help

Device MCU (Dresden)

Userlewvel I Authorized operator = I
Password I*********l

Login I Close |

Help |

Metwork Configuration I Metwaork Scan

Map Device

* MCU-01.04.00

Details. .. |

a Operakar a MCU (Dresden) & CoM? 0 online %" synchronized O Download Immediskely
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4.1.5 Online help
The individual menus and setting options are described in detail in the online help and are
therefore not described further here.

Figure 55 anirTeEeTp 7777777777777777777777777777777777777777
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@ Help F1

Project
ojoldla| «|+| 5] g|=|a] 9] |»]|
Project Tree | Device Catalog Metwork Scan Assistant |

L e |1

2[3] 9
Info | P

Communication Interface |

Suitable Device Tvpes I

8| -] x|

Detected Devices I

S3ie]|

Er
@le | @]
e | w|

i) soPAsET
- [1] St
U_J Document information
SCPAS Engineering Tool
U_j First Steps
araphical user interface
U_J Functions

SOPAS-ET

Keyboard shortcut Copyright
Software/Tool | Function Status:
SOPAS-ET Software for device parameterization |V 2.22
Conkexk b ;I
Sensor Intelligence. Metwark Canfiguration Mebwark Scan Map Device &dd | Details, .. |

a (Mo Device)

The installed version is displayed
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4.2 Customer-specific parameterization

Factory settings

Parameter Value
Analog output setting | Live zero (LZ) 4 mA
(RO) Upper measuring range value |20 mA
Current during maintenance 0.5mA
Current by malfunction no output on AO
Outputon standard | Measured variable k-Wert
AO Value for LZ 0 /km
Value for rating 150 /km
Limit value for smoke detection 15 /km
Check cycle Every 24 h; no output of check values on
standard analog output
Response time 60 s for all measured variables

Connect the measuring system to the SOPAS ET program and move the required device file
to the "Project Tree" window (- p. 60, §4.1.3.5) to set or change parameters. Then enter the
password level 1 (- p.61, §4.1.4), and set the measuring system into maintenance mode
(open the "Maintenance/Maintenance" directory, activate the "Maintenance on/off" check
box, and press the button "Set State".

Figure 56 Setting maintenance mode

Project Edit MCU (Dresden) Communication View Tools Help
ol old[e| «|+]| o] dla] al=|a| »| [~] |O[B[(D[3[B] 9|

Project Tree | Device Catalog | Network Scan Assistant Maintenance | ™
5 New Project
£+ MCU (Dresden)

----- [ overview

U Measured Values Device Identification
[ () Diagnosis

U,:' Configuration
u Adiustment MCL Variant IUni'-.-‘ersaI {Bus) VI Mounting Location  [Dresden

E}',L:] Maintenance

B Mantenance

Maintenance / Operation

Context Help b4
- I 3] ¥ Maintenance on/off Set State |
& Authorized Client [} MCU (Dresden) & COM10 Q) online % synchronized 3 Download Immediately =3
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421 Assigning the sensor

The MCU must be assigned to the connected sender unit. A malfunctions is signalised in

case of unconformity. If the setting is not possible at the factory (e.g. when several devices

are delivered at the same time or the MCU is swapped later), the assignment must be

made after installation. The following steps are then necessary:

» Select "MCU" device file and open to the "Configuration / Application selection” direc-
tory.

» Click "Reset MCU" if the type shown in the window "Variant" ("Application selection”
group) is correct ("Universal" for SMOTEC450).

®
+1 The measuring unit must be connected to the MCU.

Figure 57 Assigning the sensor
ngineering Tool 8| - o] x|
Froject Edit MCU (Dresden) Communication View Tools Help
o] od|R| «|=+]| 3| 8|a] el|=|a| @|n| o] [~]| | O|3|D|3|B] 9] 02,32.3767
PijECtTFEEI Device Catalog | Network Scan Assistant ApplicationSeIectionI &

5 Mew Project

E|f] MCU (Dresden)
D Cverview

) Measured values
B Diagnosis

Device Identification

rCL Selected variant |Lniversal LI Mounting Location |Dresden
I Configuration
H Analog Function Blocks
2] Digital Function Blocks
- [2] Limit Yalue Switches
D System Configuration
o [2) value Damping Variant IUniversaI LI Reset MCL |
) Adjostment
[]--U Maintenance

Application Selection

Flease Reset the MCU after selection and check the Analog Input settings!

Context Help | System status mcu | &

a Authorized operator a MCU (Dresden) S COM7 0 online %" synchronized O Download Immediately a

422 Activating connected measuring units

All measuring units connected to the MCU must be activated for correct communication
Check this in the "Connected sensor" group in the "Configuration / System Configuration"
directory (- p. 65, Fig. 58) and correct if necessary.
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Figure 58 "Configuration / System Configuration" directory (example for settings)
] g 3 (=1 [=]]
Project Edit MCU (Dresden) Communication View Tools Help
ol old-| «|=| 3| 3la| a|=|a| @a|m| »| |~]| | O|0|0|2|3] 9| 02.32.3767
Froject Tree I Device Catalogl Mebwork Scan Assistant  System Configuration I 2
b Mew Project ;I
B MU (Dresden) Connected sensors
D Crverview
D"ﬂj Measured Yalues Sensor 1 connected [
B () Diagnosis
[—]--'.L_:] Configuration
application Selection Sensor 2 connected v
D Display Settings
1O Configuration Sensor 3 connected v
Analog Function Blocks
[2) Digital Function Blacks
Limit Value Switches Sensor 4 connected [
Configuration
¥alue Damping Sensor 5 connected [
[]--U Adjustment
[]--U Maintenance
Sensor 6 connected [
Context Help I System Status MCU | [ Sensor 7 connected [
Sensor & connected [
a Authorized operator a MCU (Dresden) S COM7 0 online % synchronized O Download Immediately a

423 Assigning the measuring system to the installation location

Measuring unit and MCU can be assigned to the respective measuring place obviously.
» Select "Configuration / Application selection” directory (- p. 64, Fig. 57) for the MCU.
» Move the "SMOTEC450" device file in the "Project tree" window and select "Overview"

directory for the measuring unit.
» Enter the desired name in the "Location" window.

Figure 59 "Overview" directory (example)
2 g 8| - [0 x|
Project Edit Smotecd4S0 (Sensor 1) Communicaton VWiew Toolz Help
| olde| «|+| > dla|slw(a/ma|w| [~ |D[S[D|B]
Project Tree I Device Catalogl Metwark Scan Assistant  OWervisw | &
5 MNew Project i
=--[J Smotec450 (Sensor 1) Configuration
U,J Parameter Location IDresden
Q_J Monitar
Diagnosis ) .
" [7) Maintenance Firmmwate wersion |DZ.DS.DZ (AU 13 2010 14:43:04)
Serial number J103za671
Ident number IDEIDISB
Context Help | System state | & Hardware Yersion |1 .z
Fitrmwarewersion bootloader |DD.99.><1
a Autharized operatar a Smotec450 (Sensor 11 S COM7 {01 1+ Q online  %* synchronized O Download Immediately g
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424 Determining the function check

Interval time, control value output on the analog output and the starting timepoint for
automatic function checks can be modified in the "Adjustment / Function Check -
Automatic" directory.

.|.i Default values - p. 63, §4.2

e g 8| - (o x|
Project Edit MZU (Dresden) Communication YWiew Tools Help
| o|L|R] «|=+]| 3] d|la] a]|=|a]| B|a| »| |~ | O|3|D|3]|3] 9] 02.32,3767
Project Tree I Device Catalogl Metwork Scan Assistant  Function Check - Automatic I %
S Mew Project ) . .
= MCU (Dresden) Device Identification
D Crverview
l]j Measured Yalues raCL Selected variant |Lniverszal LI Mounting Location |Dresden
uj Diagniosis
uj Canfiguration
E|¢_'] Adiustrert " . Function Check
H Funickion utomatic:
Function Check - Manual
uj Mainkenance Cutput duration of Function conkral value I a0 s
Function check interval |24 hours = l
Context Help | system Statusmcu | Function Check Start Time
Hour I g Minute I 1]
a Autharized operator a MCU (Dresden) & COM7 0 online %# synchronized O Download Immediately a
Entry field Parameter Remark
Output duration of Value in seconds Output duration of control values
function control value
Function check Time between two -p.14,82.1.4
interval function checks
Function Check Start |Hours Defining a start timepoint in hours and minutes
Time Minute
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4.25

Figure 61

Parameterizing the analog output

Basic settings

The current to be output at the analog output in status "Maintenance" or "Malfunction”
can be set in the "Configuration / 1/0 Configuration / Analog Output / Analog Outputs -
General Overview" directory.

"Configuration / /0 Configuration / Analog Output / Analog Outputs - General Overview" directory

(example for settings)

g |00

Project Edit MCU (Dresden) Communication Wew Tools Help

TR

al ald|] «|»| 2| @|a] a|=|a| B|a| »| || | O|2|D|3|B]| @222

Project Tree |

Device Catalog | Network Scan Assistant Analog Qutputs - General Overview I ®

S Wew Project
=} f] MCU (Dresden)

D Cverview

[]--uj Measured Yalues
[ Diagnasis

I:—]--'-Lj Configuration

D application Selection
D Display Settings
k) IO Canfiguration
Eu

U Analog Input
U Digital Oukput
U Digital Input

|2 Limit Walue Switches

D Walue Damping
[]--uj Adjustment
- Maintenance

A0 Parameters

Analog Function Blacks
D Digital Function Blocks

D Syskem Configuration

Analog Outputs - General Configuration

|2 mé VI
Maintenance current I 0.5 mA

Error Current Cutpuk Errar current no v

Current in maintenance ILast walue -

Context Help | System Status MU |

a Authorized operatar MCU (Dresden) S COM7 0 orline  %* synchronized () Download Immediately a

Entry field

Parameter

Remark

Error Current

Value < Live Zero (LZ)
or>20mA

mA value to be output in "Malfunction" state (error case) (size depends on
connected evaluation system).

Output Error current

yes

The error current is output.

no

The error current is not output.

Maintenance current

Value if possible # Live
Zero

mA value to be output during maintenance

Currentin
maintenance

User defined value

Avalue to be defined is output during "Maintenance"

Last value

The value measured last is output during "Maintenance"

Measured value

The current measured value is output during "Maintenance".

Endress+Hauser

Parameterization

The "Configuration / 1/0 Configuration / Analog Output / AO Parameters" directory allows to
assign the signal source (measuring signal of a measuring unit) to the standard analog
output (AO), and to define the values for Live Zero and measuring range.
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Figure 62 "Configuration / I/0 Configuration / Analog Output / AO Parameters" directory (example for settings)
=1

Project Edit MCU (Dresden) Communicaton View Tools Help
ol ula|r| «|+]| 3| @|a]| a|=|a] @[] »| [~]| | O|D|D|2|D] 2] 02,32,3757
P"DiECfTVEEI Device Catalog | Network Scan Assistant AOParametersI %

S Mew Project

E- [ MU (Dresden)
D Crverview

) Measured values
Diagnosis

Configuration analog output 1

ISensor 1 VI Source value IVa\ue 1~
Live zern I4mA h Range low 0.00

Output checkeycle results on the 40 [V

= ) Configuration
= ﬂ Application Selection
= D Display Settings
B4 1fO Canfiguration

Source sensor

Range high | 2000.00

E}u Analog Output
Analog Cutputs - General Gverview

Write absolute value [

) Analog Tnput

(- Digital Dutput

() Digital Input

= D Analag Function Blocks
=] Digital Function Blocks

Measured Yalue Description

-] Limit walue Switches Flowsic100 Flowsic200 Dusthunter T Dusthunter 5 Dusthunter C
=] System Configuration Walue 1 = a.c. “alue 1 = not used Walue 1 = Opacity Yalue 1 = not used Value 1 = Opacity
. 2) value Damping Walue 2 = ¥aG Walue 2 = ¥oG Walue 2 = not used Value 2 = Concentration a.c. (5L} Value 2 = Concentration a.c. (5L}
B u adiustment Yalue 3 =505 Yalue 3 =505 Yalue 3 = Concentration a.c. (Ext) Yalue 3 = not used Value 3 = Concentration a.c, (Ext)
]_ Walue ¢ =T aco, Walue 4 =T aco, alue 4 = Extinction Value 4 = not used Value 4 = Extinction
#- () Maintenance Yalue 5=Ta Yalue 5 = not used Yalue 5 = rel, Opacity Yalue 5 = not used Value 5 = rel. Opacity
Yalue 6= Th Walue & = not used “alue 6 = Transmission Yalue 6 = not used Walue & = Transmission
Walue 7 =5NR A Walue 7 =5NR A Yalue 7 = not used Value 7 = Scattered Light Value 7 = Scattered Light
Context Help | System Status MCU ® Walue & = SNR B Walue & = SNR B Yalue 8 = nat used Yalue 8 = nat used Value & = not used
8 Autharized operator MCU {Dresden) & COM7 o orline  %# synchronized “) Dawnload Immediately g
Entry field Parameter Remark
Source sensor Sensor1t0 8 Measuring unit whose output signal has to be assigned to the analog output.

Source value

Value 1 k value [/km]

Value 2 Inlet temperature [°C]
Value 3 not available

Value 4 not available
Value5to 8 Selection of

2 Flow rate [I/min]

4 External Temperature 1 [°C]

5 External Temperature 2 [°C]

The measurands are assigned in the predefined order (by the manufacturer, if
the corresponding option is ordered; by Endress+Hauser service at refitting). If
an option is not available, the next one moves up.

Live Zero Zero point (0, 2 or 4 mA) Select 2 or 4 mA to ensure being able to differentiate between measured value
and switched off device or interrupted current loop.

Range low Lower measuring range limit | Physical value at live zero

Range high Upper measuring range limit | Physical value at 20 mA

Output check Inactive Control values (- p. 14, §2.1.4) are not output on the analog output .

;:r)]/glgcr)esults on Active Control values are output on the analog output (the "Output control values at
AO" checkbox in the "Adjustment / Function Check - Automatic" directory
must be activated).

Write absolute Inactive It's distinguished between positive and negative measured values.

value Active The amount of the measured value is output.
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4.2.6 Parameterizing the analog inputs
Basic settings
The "Configuration / I/0 Configuration / Analog input / General Configuration" directory
allows the assignment of the standard analog inputs (groups "Parameter analog input 1"
and "Parameter analog input 2") to measured values for possible scaling, and to define the
respective measurement range.
' NOTICE:
. The correction factors CC2, CC1 and CCO are predefined by the
manufacturer and only may be changed by the Endress+Hauser service.
Figure 63 "Configuration / /0 Configuration / Analog input / General Configuration" directory (example for settings)
. (=11
Project Edit MCU (Dresden) Communication Wiew Tools Help
| ou|R| «|=+| 3| 3|a| a|=|a| v]|a| »| |~]| | O|8|D|3]|B] @ 02.52,5/67
Project Tree I Device Catalog | Network Scan Assistant  General Configuration | %
5 Mew Project
El:] MCU {Dresden)
- [2] overview
B[ Measured values .
D"l]j Disgnosis Parameter analog input 1
[—]--'L_’] Configuration
""" % SDD'Iicatisonttsele‘:tion aim walug in the MCU measurement block |value 1 vl Range low 0.00 Range high I 300.00
----- isplay Settings
B IO Configurati
ujf ,q22|$ggu:u$zt Live zero 4,00 mé Indicate NAMUR error v
= J.J F\nalog Input
U"D 'Er i e 0,00000 ol 002036 00 | 0,00000
+ igital Cukpul
- ) Digital Input
----- D Analog Function Blocks .
..... D Digital Function Blacks Parameter analog input 2
----- D Limit Yalue Switches
E 32$:néjr::i:3uratlon Aim walue in the MCU measurement block |value 2 - l Range law 0.00 R.ange high I 1000.00
) Adjustment
[]--l]j Maintenance Live zero 4,00 mé Indicate NAMUR error [
Context Help I System Status MCU I & ccz 0,00000 CC1 0,02035 [alalu} I 0.00000
a Authorized operator MCU (Dresden) & coM7 0 online % synchronized () Download Immediately g
Entry field Parameter Remark

Aim value in the MCU
measurement block

Valuelto 8

Variable to be assigned to the selected analog input

Range low Lower measuring range limit | Physical value at live zero
Range high Upper measuring range limit | Physical value at 20 mA
Live zero Zero point value > 0 mA) Specification of the mA value for measurement range beginning
Indicate NAMUR error |inactiv No error is signalized for underflow or exceeding of the set current range
(LZto 20 mA).
activ An error is signalized for underflow or exceeding of the set current range (LZ
to 20 mA).
CC2 square correction factor Correction factors (predefined by the manufacturer) for calibrating the
. - input variable
ccl linear correction factor Change only by Endress+Hauser service!
CcCo absolute correction factor
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427 Parameterizing the limit value relay
Select the "Configuration / Limit Value Switches" directory for parameterization.

Figure 64 "Configuration / Limit Values Switches” directory (example for settings)

ng Tool =3

Project Edit MCU (Dresden) Communication Wiew Tools Help

Al oldle] e[| 3| 3|a] s[=|a| w|a] »| [~] | O[s|D]|a|T

Project Tree | Device Catalog | Network Scan Assistant — Limit Value Switches I 2
b Mew Project . ) -
=@ MCU {Dresden) Limiting value switch 1

[2) overview

- Measured Yalues

. U ) ) Saurce sensar ISensor 1 vl Source valus I'v'alue 1 vl

B4 Diagnosis

Er-) Configuration

+[2] Application Selection Limit value 10 Switch at IOver Limit vl

D Display Settings

- 1}0 Configuration

H fnalog Function Elacks Hysteresis bype Absolute - Hysteresis I 5

D Digital Function Blocks
8 Lirnit Yalu es

=] System Config

------ D ‘Walue Damping

[}"LJ Adjustment

[ ) Maintenance Limiting value switch 2

Swstemn Stakus MCU &% Source sensar Sensar 2 ¥ Source value IVaIue 1 - l
Context Help
Limit walue 100 Switch at IO\rer Limit = I

il

&im bit at MCU status |RelaisS -

d

— =
& Authorized operator B MU (Dresden) S coM? () online % synchronized ) Download Immediately = |
Entry field Parameter Remark
Source sensor Sensor1to 8 Sensor to whose output signal a limit value shall be assigned
Source value Value 1 kvalue [/km]
Value 2 Inlet temperature [°C]
Value 3 not available
Value 4 not available
Value5t0 8 Selection of

2 Flow rate [I/min]

4 External Temperature 1 [°C]

5 External Temperature 2 [°C]

The measurands are assigned in the predefined order (by the manufacturer, if
the corresponding option is ordered; by Endress+Hauser service at refitting). If
an option is not available, the next one moves up.

Limit value Value The limit value relay switches when the entered value is exceeded or fallen below.
Switch at Over Limit Specification of the switching direction

Under Limit
Hysteresis type Percent Assignment of the value entered in the "Hysteresis

Absolute Type" field as relative or absolute value of defined limit value
Hysteresis Value Defines a tolerance for resetting the limit value relay
Aim bit at MCU status |Relais 5 Aim bit = special memory in the MCU for monitoring limit values (futher aim bits -

p. 76, §4.3.2.2)
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428 Setting the response time

Select the "Configuration / Value Damping" directory to set the response time.

Figure 65 "Configuration / Value Damping" directory (display for one connected measuring unit)
3 3 -0 x|
Project Edit MCU (Dresden) Communicaton View Took Help
o] -] «|=]| 3] 8|a| a|=|a| @|a] »| |~] | O|3|D|2|3] 2] 02.32.3/67
Project Tree | Device Catalogl Metwork Scan Assistant  Walue Damping | A
5 Mew Project
=~ MCuU (Dresden)
D Crwerview
[]--Lj Measured Yalues
B[ ) Diagnosis Device Identification
I:—]--'.L_:] Configuration
D Application Selection X - . .
D Display Settings rCL Selected variant |Lniversal LI Mounting Location |Cresden
110 Configuration
Analog Function Blocks . .
[2) pigital Function Blocks Yalue Damping Time
2] Limit Yalue Switches
2] System Corfiguration Damping time: For Sensor 1 I 10 sec
[]--uj Adjustment
[]--Lj Maintenance
Swstem Status MCU %
Context Help
a Authorized operator ﬂ MCU (Dresden) S COM7 0 online % synchronized O Download Immediately a
Field Parameter Remark
Responsetime |Valueins Response time for the selected measured variable (- p. 14, §2.1.3)
Sensor 1

] If more than one measuring unit is connected, a separate window exists for
+1 every measuring unit for the individual setting of the response time.

429 Adapting flow control settings

The flow rate is adjusted in the factory according to the length of suction and exhaust air

hose. If the length has been modified (e.g. after changes to the installation), the blower

output must be readjusted. The followings steps are required for this:

» Move the "SMOTEC450" device file in the "Project tree" window, set the measuring unit
into "Maintenance" mode and enter level 1 password.

» Select the "Diagnosis / Flow control" directory.
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Bild 66 "Diagnosis / Flow control" directory
ENEE
Project Edit Smmotecd4S0 (Sensor 1) Communication View Tools Help
plode| «[+|s|dla|s[=lalaja|«| o] [O|5[(D[3|E
Project Tree | Device Catalag | Metwork Scan Assistant Flow cantral | L
S Mew Project
E1-[) Smotec4S0 (Sensor 1) Delay flow or heater watch

D Creervigm
|]j Parameter
Dela I 3600 5
I],j Monitor v

E} ,L:] Diagnosis

Filter best Heater control
S [2] Maintenance
Power of heater I 100 %

[¥ Enable heater watching through evaluation of temperaturs difference

Flow parameter

[~ Manual input blower power

Length of the tube I z Im vl Actual Pt blower I 0 %

Conkext Help I System state | A [¥ Enable Flow watching through evaluation of temperature difference

Lirnit warning I 28,0 K Lirnit error I 32,00 K

a Autharized operator Smokec450 (Sensor 13 W COM7 011} Q online %% synchronized i) Download Immediately §

» Check, whether the value shown on the window "Length of the tube" corresponds to the
length of the installed suction hose. If not, enter the current hose length in the window
"Length of the tube".

® ® The air flow rate is automatically adjusted according to the entered length
+1 of suction hose.

® The heating capacity is set to 100 % at the factory.

® The heating capacity can be set to 144 % for fog extraction (e.g. at
installation of the measuring unity nearby the tunnel portal).

® Heater and flow control by means of temperature difference measurement
(- Fig. 66) are activated at the factory (contact Endress+Hauser service for
the activation at older equipment). The "Delay flow or heater watch" group
is only displayed in this case.

® |If the temperature difference between inlet and heater temperature falls
below the set values for "Limit warning" and "Limit error", a warning or
error message is generated. The reaction time depends on the
applikcation conditions (30 ... 60 min).
Default values:
Limit warning: 28 °C
"Limit error: 32 °C
When increasing the heating power, the limits will automatically be raised.
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4.2.10

Figure 67

Endress+Hauser

Data backup

All parameters relevant for recording, processing and input/output of measured values as
well as current measured values can be saved and printed. This allows easy reentering of
set device parameters as needed (e.g. after a firmware update) as well as the registration
of device data or device states for diagnostic purposes.

The following options are available.

® Saving as a project (particularly advantageous for diagnosis and trouble shooting)
This allows saving not only device parameters but also data logs.

® Saving as a device file

Stored parameters can be processed without attached device and transferred into the
device to a later time again.

o
+1 See the Service Manual for a description.

@ Saving as a protocol

Device data and parameters are recorded in the Parameter protocol.
A Diagnosis protocol can be created for analysis of the device function and recognition
of possible malfunctions.

Saving as a project
At frequent connections to the device we recommend to store a "project". For a renewed

connection it is then only necessary to open this "project". All before stored data are
transmitted automatically into the SOPAS ET.

For saving select the "Project / Export Device" menu and define target directory and file
name. The name of the file to be stored can be chosen freely. It is useful to specify a name
with a reference to the sampling point involved (name of the company, equipment name).

"Project / Save Project" menu

Project Edit MCU (Dresden) Communication View Tools Help
£ New Project Ctrl+h J =f‘| " EI|EI|E|§I|E|3|
pen Proect trI+O e ™
a - El Save Project
&) S;ave Project As CU':+Sh|ft+S o S <] *ED
Close Project Cirl+
Project Pr]operties. .. P9 : Eiifb?tesjjsien
IIE:(n;c?r::t S:J;f: % Netzwerkumgebung
Device Propertes... F&8
Print 4
Exit Alt+F4
1 C:\Dok{. . F\test.spr
2 C:\Dok{.. \Test.spr Flepame:  [NewProject Save
~ e ]

Context Help I ®

Nebwork Configur ation | Mebwork Scan | Map Device Add Detsils... |

& Authorized Client ) MCU (Dresden) %& COM10 @) online %% synchronized ¥ Download Immediately =
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42.11 Starting normal measuring operation

Set the measuring system to "Measurement" mode after entering/modifying parameters.
To do this, switch to the "Maintenance / Maintenance" directory, deactivate the
"Maintenance on/off" checkbox and click "Set State" (- Fig. 68). Standard start-up is now

completed.
Figure 68 Setting the operational state
El SOPAS Engineering Tool  New Project® (=13

Project Edit MCU (Dresden) Communication View Tools Help
ol odd| «[+] o] 8la| a«|a| a|-|~] | O[8|D(2|B] 9|

Project Tree | Device Catalog | Network Scan Assistant  Maintenance | ®
S New Project
MCU (Dresden)

D Cverview
) Measured Values Device Identification

U Diagnosis
G- Configuration
8 Adjuﬁsghnent MCU Variant IUniversaI (Bus) VI Mounting Location |Dresden

=] u Maintenance

Maintenance / Operation

Context Help &
* I 2 [~ Maintenance on/off Set State |
& Authorized Client &) MCU (Dresden) % cOM10 () online & synchronized 3 Download Immediately =
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4.3 Parameterizing optional modules

43.1 Flow measurement option

Measuring units containing this option are adjusted by the manufacturer in a way that
further work at site is not required.

o Changes only may be carried out by trained staff (password level ,service*
"'1 required, see service manual).

432 Parameterizing analog and digital output modules

The modules installed in the MCU must be activated for this. Move the "MCU" device file in
the "Project tree" window, select the "Configuration / System Configuration” directory and
check whether the number of outputs set in the "Number of external 1/0” group
corresponds to the existing outputs (correct if necessary).

Figure 69 "Configuration / System Configuration” directory (example for settings)

= | Eng ing Tool 8| - o] x|
Project Edit MCU (Dresden) Communication Yiew Tools Help
ol ojh|R]| «|=»| 3| 4|a| e|=|a]| @|n| »| |~]| | O|8|D|2|B] 9] 02,32.3767
Project Tree I Device Catalogl Metwork Scan Assistant  System Configuration I %
b Mew Project ;I
= MU (Dresden) Number of external I/0
D Crwerview
[]--u Measured Values Mumnber of ext, &0 I z
[ () Diagnosis
£k Configuration
D Application Selection Murnber of ext. AL I a
D Display Settings
IfO Configuration hurnber of ext, DO | g
Analog Function Blocks
[2) Digital Function Blacks
D Lirnit Yalue Switches Mumber of ext, DI I o
i = Configuration
------ Walue Damping
B Adjustment Connected sensors
[]--U Maintenance
Sensor 1 connected v
Sensor 2 connected [ |
Sensor 3 connected W
Sensor 4 connected [
Sensor 5 connected [
Sensor 6 connected [
System Status MU %
Cantet Halp Sensor 7 connected [
Sensor 8 connected [
=
a Authorized operatar MCU (Dresden) S COM7 0 online % synchronized O Download Immediately g
432.1 Optional analog outputs

Settings can be carried out according to p. 67, §4.2.5 (- p. 68, Fig. 62).

The basic settings ("Analog Outputs - General Overview" subdirectory; - p. 67, Fig. 61) apply
to all available analog outputs in the same manner.

Endress+Hauser Operating Instructions
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4322 Optional digital outputs

Select the "Configuration / 1/0 Configuration / Digital Output / Digital outputs” directory for
entering parameters.

Figure 70 "Configuration / 1/0 Configuration / Digital Output / Digital outputs” directory (example)

g =/Je =]

Project Edit MCU (Dresden) Communication Wiew Tools Help

lode] «|»] 3 4o al=a| @|®

o] [ |D[8[D|=|

Project Tree I Device Catalog' Metwork Scan Assistant  Digital outputs I 2
S Mew Project
= MCU (Dresden) Configuration digital output 6

D Crverview

B () Measured talues Inverted [v Source bit IBit16 VI Source sensar ISensorl 'l

[}--U Diagnosis

E+{) Configuration

----- D Application Selection
----- D Display Settings
Bl 1f0 Configuration

: U Analog Output Inverted v Source bit IBitl? - l Source sensor ISensnr 1 vl
() Analog Input
= _I_Z)ig\tal Qutput

Configuration digital output 7

Configuration digital output 8

U Digital Input

----- [) Analog Function Blocks lﬁ
_____ D Digital Function Blacks Inverted [ Source bit IBitlB - l Source sensor |Sensor 1 ~
----- 2] Limit alue Switches
----- D Syskem Configuration
----- [2) ¥alue Damping Configuration digital output 9
() Adijustment

D"U Maintenance Inverted [v Source bit IBit19 VI Source sensor ISensorl 'l

Configuration digital output 10

Inverted |7 Source bit IBitZD VI Source sensor ISensorZ VI

Configuration digital output 11

Inverted |7 Source bit IBit21 VI Source sensor ISensorZ VI

Configuration digital output 12
Inverted [v Source bit IBit22 VI Source sensar ISensorZ VI

Svstem Status MCU & Configuration digital output 13

Context Help
Inverted |7 Source bit IBit23 VI Source sensor ISensorZ VI

& Authorized operator B MCU (Dresden) W& oMz ) online % synchronized 3 Download Immediately =
Field Parameter Remark
inverted inactive Specification of the switching direction
active
Source bit Bit0 Malfunction
Bit 1 Maintenance
Bit2 Maintenance request
Bit3 Function check
Bit 7 Operation ( no malfunction)
Bit 16 to 31 Aim bit of the limit value switch (- p. 78, Fig. 72)
Source sensor | Sensor1to 8 Selection if the device status shall be output
MCU Selection if limit values shall be signalized
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Figure 71

Endress+Hauser

Checking settings

The current status of every relay is shown in the "Diagnosis / I/O / Digital Outputs"

directory.

SOPAS Eng

J ering Tool
Project Edit MZU (Dresden) Communicaton Wiew Tools Help

8l - o] x|

o] old|e| «|+| 3| ala| e|=[a]| a|a| »| [~] O[3

Project Tree I

Dievice Cakalag | Metwark Scan Assistant  Digital Cukputs I &

S Mew Project
Eﬂ MCU {Dresden)
Orverview
i) Measured Yalues
E}f{j Diagnosis
- [£] Dewice nfarmation

- [2] Protocol

Eu /O Diagnosis

S [2) Analog Qutputs

D Analog Inputs

Digital Qutputs
L. | ] Digital Inputs

- ) Configuration

- Adiustment

i) Maintenance

D Error Messages [ Warnings

Context Help | System Status MCU |

Status digital output 1

O Actual state

Status digital output 2

O Actual state

Status digital output 3

() Ackual stake

Status digital output 4

O Actual state

Status digital output 5

() Ackual stake

Status digital output 6

() Ackual stake

Status digital output 7

() Ackual stake

Status digital output 8

() Ackual stake

FY

||

a Autharized operataor a MCU (Dresden) & COM7 0 online  %#* synchronized 0 Download Immediately a

To check whether the relays switch as intended, measurement values which exceed the

parameterised limits must be produced.

In addition, a circuit indicator can be connected to the respective relay output for an

external check.
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4323 Assigning and setting of limit value switches to optional digital outputs

Select the "Configuration / Limit Values Switches” directory” for assigning. Settings can be
carried out according to p. 70, §4.2.7.

78

Figure 72 "Configuration / Limit Values Switches” directory
B Engineering 8| - 10| x|
Project Edit MCU (Dresden) Communication View Tools Help
i S £ o
Bl oue| «|=| 3| ala| sl=|a| aa|«| |~] | D[8(|D|8|E
Praject Tree | Device Catalag | Metwork Scan Assistant  Limit Value Switches | 2
5.-New Project . . =
20 MCU (Dresden) Limiting value switch 1
D Crvarvisw
- ! d val
gg:jj DieaZiL;r:s Fes SOurce sensar ISensor 1 vl Source value IUaIue 1 vl
[—}-'LJ Configuration
(5] Application Selection Limit value 100 Switch at IO\-'er Limit = I
D Display 3ettings
I/ Configuration
H fnalog Funiction Blocks Hysteresis type I.ﬁ.bsolute vl Hysteresis I 5
D Digital Function Blocks
Li alu 5 P ;
Aim bit at MCU status |B|t16 hd l
System Configuration
D Value Damping
B Adjustmert
B[ Maintenance Limiting value switch 2
Source sensor ISensor 2 vl Source value I'v'alue 1 vl
Limit walug I 100 Siwiteh at IOver Limit = I
Hysteresis bype I.ﬁ.bsolute vl Hysteresis I 1
Airn bik at MCU status IBitl? - l
Limiting value switch 3
SOUrCE SEns0r ISensor 3 l Source value IUaIue 1 - l
Limit walue 100 Switch at IOverLimit hd I
Context Help | Syskem Status Mcul“ Hysteresis type I.ﬁ.bsolute vl Hysteresis I |3
Aim bik at MCU status IBitlB - l
=
3 Authorized operator a MCU (Dresden) & COM7 Q online  %# synchronized O Download Immediately a
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433 Setting optional interface modules

433.1 General information

The following steps are necessary to select and set the optionally available Interface
modules Profibus DP and Ethernet:

» Select "MCU" device file, set the measuring system to "Maintenance" mode and enter
the Level 1 password (- p. 61, §4.1.4).

» Switch to the "Configuration / System Configuration" directory.
The Interface module installed is shown as "Interface Module".

» Configure the Interface module according to requirements.

Figure 73 "Configuration / System Configuration" directory

A5 Engineering Too 8l - o] x|
Project Edit MCU (Dresden) Communication Wiew Tools Help
ol olb|r| «|=]| 3| 8|a] g|=|a| a|a| »| |~]| | O|8|D|2|B] 2] 02,32.3767
Project Tree I Device Catalog | Netwark Scan Assistant  System Configuration I %
5 Mew Project ;I
= MCU (Dresden) Interface Module
D Owerview
() Measured Values Interface Module |Mo Module VI
[]--U Diagniosis PrCTE—
§ . Mo Module |
Bk Corfiguration ) [
- ) Profibus
D Application Selection .
) - Current Time
D Display Settings RS aa5
1/ Configuration
Analog Function Blocks Date/Time ID? Apr 2011 07:57:31
[2) Digital Function Blocks
2] Limit value Switches
B Configuration Adjust Date/Time
Walue Damping
[]--U Adjustment
D"U Mainkenante Day I 1 Month I 1 Year I 2007
Haour I a Minute a Second I a
Set date | time | \J Date | Time st Invalid value
System Time Synchronization
Date i Time:  Thursday, April 7, 2011 8:56:38 AM CEST Synchronize |
Settings for service interface
Context Help | Syskem Skatus MCU | ® Protocal selection ICoLa-B VI Maodbus Address I 1 Serial service port baudrate I 57600
Use RTS/CTS lines [
a Authorized operator ﬂ MCU (Dresden) S COM7 0 online %" synchronized O Download Immediately a

° GSD file and measured value assignment are available for the Profibus DP
"']. module on request.
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4332 Setting the Ethernet module parameters
NOTICE:
! For communication via Ethernet exists a risk of unwanted access to the
measuring system.
» Operate the measurement system only behind a suitable protective
equipment (eg. Firewall).
Assigning the Ethernet module a new IP address
An IP address specified by the customer is entered at the factory when the address is
available when the device is ordered. Otherwise the standard address 192.168.0.10 is
entered.
» Select the "Configuration / 10 Configuration / Interface Module" directory.
» Enter the desired network configuration in the "Ethernet Interface Configuration” group
and click "Reset module" under "Expansion module information".
Figure 74 "Configuration / 10 Configuration / Interface Module” directory

g Tool

Project Edit MCZU (Dresden) Communication View Tools Help

8l -|of x|

alo

b «|=] 3] 3|a| g|=|a] @[a] »

=] =N =

Project Tree I

Device Catalog | Network Scan Assistant  Interface Moduls I oA

S New Project

E|E] MCU (Dresden)

D Owverview

- Ciagnosis

EIL:] Canfiguration

D Application Selection
D Display Settings

L',] /0 Configuration

. D Input Parameters

. D Cwbput Parameters

D System Configuration
D Value Darnping
B Adjustment

[]--LJ Mainkenance

Expansion module information

Module byvpe IEthernet 10BaseT VI

Reset module | When this button is clicked, [the connection will be reseted

new address

Ethernet Interface Configuration

\

Paddess || 10 | 133

a2 | 4‘

Submetmask | 255 | ess

Context Help I System Status MCU | P Gateway I 0 I 0 I 0 I 0
TCP port I 2111
a Authorized operator G MCU (Dresder) S COM7 Q online " synchronized O Download Immediately g
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Figure 75

Figure 76

Endress+Hauser

Assigning the new IP address to the SOPAS ET program

>
|

Select the "Network Scan Assistant" register and click "Network Configuration".

Select the "Internet Protocol (IP)" directory, set the "Enable IP Communication" entry
field to active and click "Add".

Enter the new IP address set in the "Configuration / 10 Configuration / Interface
Module" directory and confirm with "OK".

a8l  x
Internet Protocol (IP)
Connections using the Internet Protocol (IPY, e.q. via ethernet
E|L:] Inkernet Prokocol
[ @ 1ntcrnct Protocol (IP) % Enable 1P Commurication
U Profibus
B[ Serial Port
|—IP Address configuration
x| ——
* Single address IID‘IEE.BZ“I :
Edit |
{~ Address range  First I
Delete |
Last I
Enable all |
Ok, I Cancel | Help |
I Disable all |
[ Enable AutalP
Ietwork Configuration | Mebwork Scan | OF | Cancel Help

» Click "Advanced..." in the "Internet Protocol (IP)“ window.
P> Select port address "2111" and confirm with "OK" (all other settings and values

according to Fig. 76).

Cola Dialect Ibinary - l
Scan timeout [ms] =00

Optimize scan speed Iauto detect - l
Sopas Hub scan an -

Duplex mode

Ihalf—duplex - l

Restare default values |

o]

—Select TCP Park(s)

v 2111

[~ 2112

[~ Custarn

—

Cancel Help
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E [<etwor =S ﬂl il

° » Activate only the required TCP-Port.

+1 » Activate the checkbox "Custom” and enter the port number in the window
besides this if a TCP port shall be used different from 21141 or 2112.

P> Select the "Network Scan Assistant" register, click "Network Scan" and check whether
the set address is displayed.

Figure 77 Network scanning

Progress

The Engineering Tool is scanning For devices. .,

Starting scan...
Scan running. 100% done,

* Found sensor at 10,133.82,4:2111

¥ Found sensor at 10,133.82.4:2111 {01 1}
Scan complete,

:_Q Internet Protocal (IP)

Metwork Configuration etwork Scan || [8]'4 I Cancel Help

82

NOTICE:

During communication on Ethernet disturbances in the data transfer can

appear which are not caused by the measuring system.

» If measured values are transferred exclusively via Ethernet and used to
control processes, disturbances are possible in the plant operation for
which the manufacturer of the SMOTEC450 is not responsible.

Increase the value in field "Scantimeout" from 500 ms to 3000 ms if

disturbances appear in the Ethernet communication.
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4.4 Operating/setting parameters via the LC-Display

441 General information on use

The display and operating interface of the LC-Display contains the functional elements
shown in Fig. 78.

Figure 78 LC-Display functional elements

Status bar
(K-Fact 0.000
Number of the i Status LED
connected fkm 1500
sensor
Measured value bar
Current button function

Control keys

Button functions

The function shown depends on the Menu currently selected. Only the function shown in
the button is available.

Button Function
Diag Display diagnostic information (warnings and errors during a start using the Main menu,
sensor information during a start using the Diagnostics menu; see <fett 9p>Fig. 79)
Back Switch to higher level menu
Arrow T Scroll up
Arrow U Scroll down
Enter Execution of the action selected with an arrow button (switch to a submenu, confirm
parameter selected during parameter setting)
Start Startan action
Save Store a changed parameter
Meas o Toggle between indication of the measurement values in bar (graphics display) or text
form
When connecting several measuring units to the MCU the measurement values of the
individual measuring units are shown after each other.
e Display the contrast setting (press the key minimum 2.5 s)
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4.4.2

Menu structure

Figure 79

84

) Emoisci® Smoteod50
pys ° Operating Mode 1/0 (MCU) Operating Mode
£2°C ° 1 Set Maintenance 1 Operating mode 1 Set Operation
0,036 km > o | 2 Adustment 1
° | %71 3 110 Diagnosis
4 /0 Parameter
fio/mode fio/ fio/mode
| 1 1 1] [ 1 1 1 JeEne] il W Er
Smoteod50
Adjustment AQ Live Values 1/0 Parameter
| 1 Start Check cycle 1 AO1:7.01mA 1 AO Parameter
2 A02:7.02mA 2 Al Parameter 2
3 MCU Variant
Smotec450 Smotecd50
Root Menu IO (MCU) fiolad oldiaglao olparam
1 1oy B 1 et o I [ I W 25 I e
2 Smotec450 2 Adjustment
3 /0 Diagnosis
4 10 Parameter
7 I 1/0 Diagnosis Al Live Values
ol
1 Analog output 1 AlL: 0.00mA
Back] J | | 1 1 1] 2 Analog it | 2 42 000m:
> 3 Device Info
fio/diag [ioldiag/ai
[ 1] 1| [ 1 1 3 [ente]
Smotec450
Device Info
1 Location
2 Dresden
| 3 SN:08378651
4 Firmware:
5 010200
fiofinfo
| 1 ] 1]
Smotecd50 Smoteod50
Sensor 1 Operating Mode Sensor 1 Operating Mode
1 Operating Mode | 1 SetMai 1 Operating Mode 1 Set Operation
- 2 Parameter o 2 Parameter
| 3 Diagnosis " 3 Diagnosis 1
4 Device Info 4 Device Info
/Sensor/1 Isensor/1/mode /sensor/1 /sensor/1/mode
| 1 ] 1 | | 1 ] 1] | 1] 1] [ 1 ] 1]
Smotec450
Diagnosis
1 Conc.0.0%
2 sLo1
3 LD_Mon 4.089 V
= 4 LD_129mA
5 Temp 29 °C
6 U24V 240V
7 T_n29°C
8 T Ou39°C
Isensor/1/dia
[ 1]
Smotec450
Device Info 1): as in the operating mode
1 Location
B 2):> p. 84,§4.4.3
| 3 SN07128706
4 Firmware:
5 02.99.03
/sensor/1/info
| 11 1]

443

Analo outputs / analog inputs

>
>

Parameter setting

Set the MCU in maintenance mode and call the ,1/0 Parameter” submenu.
Select the desired parameter and enter the default password "1234" using the ""

(scrolls from O to 9) and/or "—" (moves the cursor to the right) buttons.

Select the desired value using the "*" and/or "~" buttons and write it to the device with

"Save" (confirm 2x).

Operating Instructions
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Figure 80 Menu structure for setting the analog output / input parameters and assigning the MCU variant
Limit low Limit low Limit low
0000.00 mg/m?* Password 0000.00 mg/m?
= | XX o
/io/para/ao/1/!i! liolpara/ao/1/i! fio/parafao/1/1i!
[ 1 ] = | [ 1 ] =] | 1 ] =]
Limit high Limit high Limit high
0020.00 mg/m® Password 0050.00 mgim?®
! ! XXXX !
Manienanos
AO1 Parameter Jiolparalao/1/1il Jiolparalao/1/1i! fiolparalao/1/iil
1 AO1 Parameter 1 Limitlow [ 1 ] = | [ 1 ] =] [ 1 ] =]
2 AO2 Parameter 2 Limit high
3 Live Zero
fio/para/ao /lofpara/ao/1 Live Zero
| 1 1 1] | 1 | Enter] OmA
. 2mA
4mA
liolpara/ao/1/lz
(el 11 =
Measured value
ConesL
| conen
s
not used
liolparalaol1/src
[Back | & | = [ Save]
Limit low Limit low Limit low
0000.00°C Password 405000 °C
> ™ X0 ™
VO Parameter Al Parameter Al Parameter Tiolparalailt/il Tiolparalailt/il iolparalailt/il
1 AO Parameter 1 A1 Parameter 1 Limitiow [t ] = | [1 ] = | [1 [ = |
2 Al Parameter - 2 A2 Parameter 2 Limit high
3 MCU Variant
fio/param lio/para/ao fiolpara/ail1 |Limithigh | |Limit high Limit high
[ 1] 1] | 1 ] 1] | 1 ] ! ]
_ | owooovc Password 0200.00°C
o XXXX
Jio/parafail1/li! iolparafail1/li! iolparafail1/li!
[ 1 ] = | [ 1 ] = | [ 1 ] =]
Limit low Limit low Limit low
000000 mbar Password 0850.00 mbar
> ™ XK ™
Al2 Parameter Tiolparalail2/iil liolparalail2/ii! Tiolparalail2/il
1 Limitow [Back] T [ = [ Save] [Back] 1 [ = §sawe] [Back] 1 [ = Jsave]
2 limit high
Maintenance
mgg ; ;Bz Tolparalaii2 Limit high Limit high Limit high
a
g | Dusthurter ) N 0000.00 mbar Password 1200.00 mbar
Dusthunter T \ " XXXX |
Dusthunter C
Unlimited
Jio/paraail2/li! io/parafail2/li! [iolparalai/2/i!
[ 1§ = [sav] [Back] T [ = [ save] [Back] 1 [ = Fsaw] [Back] 1 [ = Jsawe]
Assigning the MCU variant
The following steps are required to assign the MCU later to the existing sender unit of the
SMOTEC4500 (= p. 64, §4.2.1), :
» Set the MCU in maintenance mode, call the ,MCU Variant” submenu, and select the
type ,Universal (Bus)”.
» Enter the default password and store the type with ,Save” (confirm 2x).
The other assigning possibilities are not practicable here.
Endress+Hauser Operating Instructions
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4.4.4 Using SOPAS ET to modify display settings
To modify factory settings, select device file "MCU" in the "Project tree” window, enter the
Level 1 password and Select the "Configuration /Display Settings* directory.

Figure 81 %gnﬁgargtﬁr? IisipIgyf‘aeittiimgs7 di r&%& 77777777777777777777777777

- Es 00 8l _ (o] x|
Project Edit MCU (Dresden) Communicaton Wiew Tools Help

al o] «|»| 3| 8|la| a|=|a] B|n| »| |~ | O|8|D|3|B]| 9] 02.32.3767
PVUJEC'ZTVEEI DaviceCataIDg'NetwurkScan fAssistant DisplaySettingsI %

S, Mew Project

EIF] MCU {Dresden)
D Overvisw
[]--u Weasured Values McL
[]--u Diagnosis

[—]u Corfiguration

Application Selection

v ings

IO Configuration
Analog Function Blocks
Digital Function Blocks
Limit Yalue Switches
System Configuration
D Yalue Damping

[]--ﬂj Adjustment

Device Identification

Mounting Location IDresdEn

Selected variant |Unverssl d

Common Display Settings

Display language |German 'l Display Unit System Imetrlc 'I

Overview Screen Settings

[ U Maintenance

Bar 1 ISensor 1 ;I

Valug I\u'aluel LI

Bar 2 ISensor 2 ;I

Valug IVaIuel LI

Bar 3 ISensor 3 ;I

Valug I\p'aluel ﬂ

Bar 4 ISensor 4 ;I

Valug I\p'aluel LI

Bar 5 ISensnr 5 ;I

Value I\p'aluel LI

Bar & ISEnsnr & ;I

Value I\l'aluel LI

Bar 7 ISensUr 7 ;I

Yalue I\l'aluel LI

Use A0 scaling

Use AO scaling

Use AC scaling

Use A scaling

Use AC scaling

Use AC scaling

Use AC scaling

- w m m |m

Range low I—U
Range low I—D
Range low I—D
Range low I—D

Range low

Range low

Range high W
Range high W
Range high IW
Range high IW
Range high lw
Range high lw
Range high lw

—
Range low I—D
—
—

Bar & ISensor g ;I

Yalus I\u'aluel LI

Use A0 scaling [

Range high 1000

Range low

Measured Yalue Description

Flowsic100 Flowsicz00 Dusthunter T Dusthunter § Dusthunter C
Walue 1 =Q a.c, Walue 1 = not used Walue 1 = Opacity Walue 1 = not used Walue 1 = Opacity
Walue 2 = VoG alue 2 = VoG Walue 2 = not used ‘Walue 2 = Concentration a.c. {5L) Walue 2 = Concentration a.c. (5L)
Yalue 3 =505 Value 3 = 505 Yalue 3 = Concentration a.c. (Ext) Yalue 3 = not used Yalue 3 = Concentration a.c. (Ext)
Yalue 4 =T aco, Yalue 4 = T aco, ‘alue 4 = Extinction Yalue 4 = not used ‘alug 4 = Extinction
Context Help | System Status MCU | & Yalue 5=Ta Yalue 5 = not used Value 5 = rel. Opaity Yalue 5 = not used Walue 5 = rel. Oparity
Yalue 6 =Th Yalue 6 = not used Walue & = Transmission Yalue & = not used Walue & = Transmission
Walue 7 = SMR A Walue 7 = SMR A alue 7 = not used Walue 7 = Scattered Light alue 7 = Scattered Light
Yalue 8 = SMR B Yalue 8 = SMR B Value & = not used Yalue 8 = not used Value & = not used
8 Autharized operator MCU (Dresden) & CoOM7 0 online % syncheonized ‘\) Download Immediately §
Window Entry field Significance
Common Display Display Language Language version shown on the LC-Display
Settings Display Unit System | Unit of measurement system used in displays
Overview Screen Bar1to 8 Sensor address for the first measured value bar in the graphic display
Settings Value Measured value index for the respective measured value bar
Use AO scaling When activated, the measured value bar is scaled to the associated analog
output. If not activated, define the limit values separately
Limit low Values for separate scaling of the measured value bar independent of the analog
Limit High output
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Measured value assighment

MCU measured
value

Measured value of the measuring unit

Value 1 k value [/km]

Value 2 Inlet temperature [°C]

Value 3 not available

Value 4 not available

Value5t0 8 Selection of maximum 4 measurands from:

2 Flow rate [I/min]

4 External Temperature 1 [°C]

5 External Temperature 2 [°C]

The measurands are assigned in the predefined order (by the manufacturer, if the
corresponding option is ordered; by Endress+Hauser service at refitting). If an option is
not available, the next one moves up.
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Maintenance

Endress+Hauser

SMOTEC450

5 Maintenance

General
Maintaining the measuring unit
Removal from service
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5.1 General
The maintenance work to be carried out consists of:
® Checking and cleaning the optical boundary surfaces,
® Examining installed suction and exhaust air hoses,
® Checking the door of the measuring unit,
® Exchanging of air filter of the measuring unit.
Switch the SMOTEC450 to "Maintenance" mode before starting any maintenance work (-
p. 63, §4.2).
WARNING:
A All activities must be carried out in line with the relevant safety regulations
and instructions (- p. 9, §1.3).
® ® The "Maintenance" mode can also be set by connecting an external
+1 maintenance switch to the terminals for Dig In2 (17, 18) in the MCU (-
p. 46, §3.3.4) or using the keys on the LC display on the MCU (- p. 84,
§4.4.2) if this option is availble.
® During "Maintenance" no automatic function check is carried out.
® The value set for "Maintenance" is output on the analog output (- p. 67,
§4.2.5). This also applies in case of malfunction (signalised at the relay
output).
® The "Maintenance" state is reset when there is a voltage failure. In this
case, the measuring system switches automatically to "Measurement" after
the operating voltage is switched on again.
Switch back to measuring operation when the work has been completed - p. 74, §4.2.11 or
open the contact at Dig In 2).
Maintenance intervals
The tunnel operator is responsible for defining the maintenance intervals. This will depend
on the specific operating parameters and ambient conditions. Maintenance intervals are
normally 1 year. Longer maintenance intervals are possible for favorable conditions.
The activities required and their completion must be documented by the operator in a
maintenance log.
Maintenance contract
Regular maintenance activities can be carried out by the tunnel operator. These activities
must be carried out by qualified persons (as described in Chapter 1) only. If requested, all
maintenance activities can also be performed by the Endresst+Hauser  Service
department, or an authorized service partner.
Auxiliary means required
® Brush, cleaning cloth, cotton swabs
® Water
® Replacement air filter, preliminary filter (for suction)
Operating Instructions Endress+Hauser
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Maintenance

5.2 Maintaining the measuring unit

CAUTION:
Do not damage any device parts during maintenance work.

@ -

52.1 Inspection work

>

vyvyyvyy

Check suction and exhaust air hoses.

Check the hoses regularly for tight connection and any possible deposits inside them. If
necessary, disconnect the hoses from the connections and flush with water.

Check the light trap (- Fig. 82) for contamination .

Check the laser beam for free passage trough the aperture (- Fig. 82) .
Check the fan for audible running noises.

Check the seal on the door of the measuring unit for intactness.

' NOTICE:
° A leaking door can lead to erroneous measuring results.

5.2.2 Cleaning the optical boundary surfaces of laser module and receiver

The optical boundary surfaces only have to be cleaned when deposits can be seen or
before the contamination value reaches the limit of 30 % for warning (50 % for
malfunction).

Activities

» Open the measuring unit door.

» Clean the optics carefully with cleaning sticks and, if necessary, the light trap as well.
» Close the door again.

Endress+Hauser

Figure 82 Cleaning the optics

1 Senderlens 3 Receiver optics
2 Aperture 4 Lighttrap
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5.2.3 Cleaning the rough filter in the air inlet
» Disconnect the measuring unit from the mains. (loosen the connection cable to MCU or
mains voltage).
o When the fan is switched on, particles can come to the optics and contami-
"']. nate them.
» Open the cover on the air inlet (- p. 107, Fig. 93, - p. 108, Fig. 95).
» Remove the rough filter and clean it (if necessary, wash out), replace if necessary
against a new filter (- p. 114, §7.5).
» Put the rough filter again into the air inlet and close the cover.
» Reconnect the mains voltage.
5.2.4 Replacing the air filter
Replace the air filter regularly with a new one. The interval should be 1 year.
Activities
» Disconnect the measuring unit from the mains. (loosen the connection cable to MCU or
mains voltage)
» Open the door of the measuring unit.
» Turn the cover of the air filter housing up after loosening the knurled nuts.
» Remove the old the filter and insert a new one.
» Then replace the cover and fasten it.
» Close the door again tightly (tighten the lock screws firmly).
» Reconnect the mains voltage.
Figure83  Replacing the air fitter
My
(1
—\ .
|
O r 'III
.-'
|
:
o
(|
|
|
1 Knurled nut
!‘., . 2 Housing cover
| 4 3 Airfilter
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5.3

Endress+Hauser

Removal from service

Take the SMOTEC450 out of service during longer tunnel closures or construction work
causing dust in the tunnel.

° Alternatively the SMOTEC450 can further be operated in such cases if suction
and exhaust air hose are connected to each other in a way that neither dust
nor humidity can penetrate.

Activities

>
|

>

Disconnect the connection cable to the control unit.

Pull suction and exhaust air hoses off the connections, secure hose ends to prevent dirt
and moisture penetrating the lines.

Dismantle the measuring unit(s).
Disconnect the control unit from mains voltage.

WARNING:
A ® When disassembling the system, observe the relevant safety

regulations and the safety information in Chapter 1!

® Take suitable protection measures against possible local hazards or
hazards arising from the plant!

® Secure switches that must not be activated for safety reasons with
labels and safeguards to prevent unintentional activation.

Storage
» Store dismantled device parts in a clean, dry location.
» Take suitable measures to protect cable connectors against dirt and moisture.

>

Ensure that no dirt or moisture can enter the suction and exhaust air hoses.
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_Malfunctions

Endress+Hauser

SMOTEC450

6 Malfunctions

General
Measuring unit
Control unit
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6.1 General

Warning or error messages are output in the following manner:

® On the MCU, the respective relay is switched on (- p. 39, Fig. 24).

® "Maintenance requ." or "Failure" is displayed in the status bar of the LCD (- p. 83,
§4.4.1). In addition, the respective LED shines ("MAINTENANCE REQUEST" for warnings,
"FAILURE" for errors).
Possible causes are shown as a short information after pressing the key "Diag" on the
menu "Diagnosis" and selecting the device ("MCU" or "SMOTEC450").

Figure 84 Display at the LCD
o
(1)K-Fact 0.036
I
00 km 150 o
(W)T-In 24 ©
I
200 °C 100
[ [ [
Y
Diagnosis I/0 Diagnosis
110 (MCU) P 1 Emos ————————
2 2 Wamnings _—

/diag filolstatus

Indication of the current warning or error

Diagnosis
1 Emors ——————————————
2 Warningsh ~———————t——

.

Isensor/status

Detailed status information about the current device statust is provided by the "Diagnosis /
Errors/Warnings" directory. Connect the measuring system to the SOPAS ET program and
start the device file "SMOTEC450" or "MCU" (» p. 60, §4.1.3.5) to display the relevant
information.

The significance of the individual messages is described in more detail in a separate
window after moving the cursor to the respective display. Clicking on the display shows a
short description of possible causes and corrections under "Help" (» p. 97, Fig. 85, » p. 99,
Fig. 87).

Warning messages are output when internal limits for individual device functions/
components are reached or exceeded which can then lead to erroneous measured values
or an imminent device failure.

(] Warning messages do not imply a malfunction of the measuring system. The
"'1 current measured value is still output via the analog output.
o See the service manual for more detailed description of the messages and
+1"\ possibilities for the remedying.
96 Operating Instructions Endress+Hauser
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6.2

6.2.1

6.2.2

Figure 85

Measuring unit

Malfunctions
Symptom Possible cause Action
LEDs of the sender/ e No supply voltage » Check plug connectors and cable.

receiver unit are noton

e Connection cable not connected cor-

rectly or defective
e Defective plug connector

» If the optional power pack is
installed, check the fuse and
replace if necessar

» Contact E+H service.

Warning and error messages in the SOPAS ET program

"Monitor / System state - details" directory

: 8| -0 x|
Project Edit SmotecdS0 (Senzor 1) Communicaton Visw Took Help
B dld|d] «|=]| o] d]|a] g|=|a| B|m| »| |~] | O|B|D|2|3] 2| e
PrOiectTreel Device Catalog | Network Scan Assistant Svstemstate-detai\5| &

S, New Project
£} Smotec4S50 (Sensor 1)
o [F) overview
E-) Moritor
i [2) System state
P D Syskem state - details

Device malfunctions

2 Conkamination

J Yersions mismatch fackory settings

\J Devire temperature
J Heater temperature ko low

(J Power supply heater (244) < 184

Reset error memary |

Selection Iactual 'I

D Show all measured values {numerical) (J EEPROM - hardware
D Show all measured values {graphic)

J Triggetlevel

2 Overflow measurement

\J Blower Failure

2 Measurement position

(J Power supply heater (244) = 300

J Checksum error EEPROM-Parameter

(J Current Motor 1

J Flow ko low

(J Heater power ko law

(J Wersions mismatch Parameter

J Checksum error Fackory settings

2 Monitor signal

2 Laser temperature

Device warnings

2 Flow ko low

2 Heater temperature to high

Reset warning memary

Selection |actual v I

J Reference value

J Contamination

2 Pressure sensor modul nok Found

‘2 Power supply heater (24Y) < 19%

(J Default values

(2 Power supply heater (24) = 294

‘J Testmode

2 Heater power

Device state / activities

4 Motar 1on

Cankext Help I System state |

1}

(J Device initialisation

(J Flow watch is active

J Maintenance is set

2 Motar 2 on

J Valve closed

0 Heater watch is active

2 Function check

‘0 Zero calibration

A

' Measurement contamination

2 Flow control is activ

8 Operatar ﬂ Smaokdc4S0 (Sensor 1) & COM7 {01 1} a online %" synchronized ‘J Download Immediately

Description

Endress+Hauser

Indicator

Warning or error messages currently existing or appeared earlier and stored in the error
memory can be shown by selection of "actual" or "memory" in the "Selection" window.
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The following malfunctions can be removed under circumstances at site.

Message

Significance

Possible cause

Action

Contamination

The current intensity of
reception is lower than the
the permitted limit value (-
p. 104, 87.1)

Deposits on the optical
interfaces
Unclean purge air

»Clean the optical surfaces (- p. 91, §5.2.2).
»Check purge air filter (- p. 92, §5.2.3)
»Contact Endress+Hauser service.

Overflow Reception intensity too high.| e Receiver notin measuring | »Check the receiver position
measurement position »Trigger a checkl cycle and check procedure flow (-
e Relayforreceptionintensity | p. 66, §4.2.4).
damping defective »Contact Endress+Hauser service.
Measurement | Receiver notin measuring |e Receiver notin measuring | »Check the receiver position
postion * position position »Trigger a checkl cycle and check procedure flow (-
e End position switch defec- | p. 66, §4.2.4).
tive »Contact Endress+Hauser service.
Blower failure e Plug connector or cable »Replace the blower (see Service Manual).
defective »Contact Endress+Hauser service.
e Blower defective
Flow rate too | Air flow rate too low e Suction and/or exhaust air | »>Check suction and exhaust air hose, clean if nec-
small hose blocked essary (- p. 91, §5.2.1).
e Pressure sensorand/or »Check flow measurement option.
regulation at flow measure-| »Contact Endress+Hauser service.
ment option defective
*: From hardware version 1.3
6.2.3 Replacing the fuse for optional power pack
» Open the measuring unit door.
» Unscrew the fuse holder, replace the defective fuse and putin a new one (- p. 114, 8§7.6,
part no. 2054541)
» Screw in the fuse holder again.
» Close the door again tightly.
Figure 86 Fuse holder for optional power pack
Fuse holder
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_Malfunctions

6.3 Control unit
6.3.1 Malfunctions
Symptom Possible cause Action
No display onthe LCD |e No supply voltage »Check the power supply.
(option) e Cable to the LCD not connected | »Check the connection cable.
ordamaged »Exchange the fuse.
e Defective fuse »Contact Endress+Hauser Service.
6.3.2 Warning and error messages in the SOPAS ET program
Figure 87 "Diagnosis / Errors/Warnings" directory
. &8l - o] x|
Project Edit MCU (Dresden) Communication Yiew Tooks Help
ol ould|d| «|»]| 3| 3la] a|=|a] v|a| »| |~]| | O|2|D|2|3] 9] 02.32.2767
Project Tree I Device Catalugl Metwork Scan Assistant  Error Messages [ Warnings | 2
S Mew Project
=@ MCU (Dresden) Device Identification
----- D Crerview
B () Measured Values rCU Selected variant |liniversal LI Mourting Location |Cresden
4 Diagnosis
~|2) Device Information
CiL i System Status MCU
Bl 1O Disgnosis
u Configuration J Operation 2 Malfunction 2 Maintenance Request 2 Maintenance 2 Function Check.
uj Adjustment
B ) Maintenance
Configuration Errors
‘o AC configuration ' Al configuration ' DO configuration 2 DI configuration
J Sengor configuration J Inkerface Module 2 MMC/SD card 2 Application selection
) "Limit and status" not possible J Pressure transmitter type not supported J Error current and LZ overlaps
Errors
‘) EEPROM ) Flash mermory J IfO range errar
I3 module ) MMC/SD access (AL NAMUR
) Power supply 5Y () Power supply 124 () Pawer supply(24y) <21V
) Power supply(Z4W) =30Y
Warnings
) Fachory settings Mo sensor Found ' Testmode enabled
' Interfacemodule Inactive J RTC 2 TAC module
Context Help | system Statusmcu| 8
r— — — — — 9 J Power supphe(24y) <224 () Power supply(24y) =29y
| [ O EP& setting different
Lo ‘_ P |
QOperatDr ﬂ CU (Dresden) & COM7 Qonhne W synchronized ODownload Immediately a
Description Indicator
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The following malfunctions can be removed under circumstances at site.

Message

Significance

Possible cause

Action

AO configuration

The number of optional modules does
not match the number of analog
outputs with parameter settings.

No parameters set for AO
Connection error
Module failure

» Check the parameter settings (-
p.67,84.2.5).
» Contact Contact E+H service..

Al configuration

The number of optional modules does

not match the number of analog inputs

with parameter settings.

No parameters set for Al
Connection error
Module failure

» Check the parameter settings -
p. 69, §4.2.6).
»Contact Endress+Hauser service.

DO configuration

The number of optional modules does
not match the number of digital
outputs with parameter settings.

No parameters set for DO
Connection error
Module failure

» Check the parameter settings -
p. 75,84.3.2).
»Contact Endress+Hauser service.

Sensor
configuration

The number of available sensors does
not match the number of connected
Sensors.

Sensor failure
Communication prob-
lems on RS485 line

»Check addressing and availability
of the sensors (- Fig. 88).

»Correct sensor selection (- p. 75,
Fig. 69).

»Contact Endress+Hauser service.

Interface module

No communication via interface
module

No parameters set for
module

Connection error
Module failure

» Check the parameter settings (-
p. 80, §4.3.3.2).
» Contact Endress+Hauser service

Variant
configuration error

MCU setting doesn't match attached
sensor

Sensor type was changed

» Correct application settings (-
p.64,84.2.1).

Testmode enabled

MCU is in test mode.

» Disable the "System Test" status
("Maintenance" directory)

Figure 88 "Overview" directory
E2 SOPAS Engineering Tool  New Project®™ oy [=1F1|
Project Edit MCU (Dresden) Communication View Tools Help
o dldle| e|+| | dla] a|=|a| #|-|~] | O]5|0|=[B] o
Project Tree | Device Catalog | Network Scan Assistant  Overview | %
5 New Project n - -
=@ HCU (Dresden) Device Identification
B ;ea:l::g Values IMCU Variant |Universal (Bus) Mounting Location IDresden
u Configuration
u Adjustment
) Maintenance System Status MCU
J Operation @ Malfunction (J Maintenance Request ' Maintenance J Function Chedk
Connected Sensors
Address 1 ISmoteHSD 2 Operation J Malfunction J Maintenance request J Maintenance ‘2 Function Chedk
Address 2 I J Operation @ Malfunction (J Maintenance request () Maintenance ‘2 Function Chedc
Address 3 I J Operation © Malfunction (J Maintenance request ) Maintenance ‘2 Function Chedc
Address 4 I (J Operation @ Malfunction (J Maintenance request ) Maintenance J Function Chedk
Address 5 I (J Operation O Malfunction (J Maintenance request ) Maintenance U Function Chedk
Address 6 I (J Operation © Malfunction (J Maintenance request ) Maintenance 2 Function Chedk
Conte)rtHebI ™ Address 7 I 2 Operation D Malfunction 2 Maintenance request J Maintenance J Function Chedck
Address 8 I 2 Operation O Malfunction (2 Maintenance request J Maintenance 2 Function Chedc
& Authorized Client [} MCU (Dresden) % com10 () online % synchronized 3 Download Immediately = |
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6.3.3

Figure 89

Endress+Hauser

Replacing the fuse

MCU in wall housing

Disconnect the measuring system from the mains.

Open the door of the MCU control unit.

Remove and open the fuse bracket.

Replace the defective fuse against a new one (- p. 114, §7.6).
Close the fuse bracket and install.

Close the door and connect the power supply.

vVvVvyVYyvVYYvYyYy

Replacing the fuse

Fuse bracket
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Power supply unit with plug connection

Control unit in the 19" rack

Disconnect the measuring system from the mains.

Pull control unit out of the 19” frame.

Open fuse bracket (1) (on the back side of the power supply unit (2)).
Replace the defective fuse against a new one (- p. 114, §7.6).

Close fuse bracket.

Insert control unit and reconnect the mains voltage.

vVVYyVYYVYYVY

Figure 90 Changing the fuse

102
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_Specifications

Endress+Hauser

SMOTEC450

7 Specifications

Technical data

Dimensions, part numbers
Accessories

Options

Consumable parts for 2-year operation
Spare parts

Password
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Specifications

7.1 Technical data

Measured value recording

Measured variable

Scattered light intensity, converted to visibility (k value)

Measuring range 0...2000/km, default setting 0 ... 150/km
Limit value for smoke detection 15/km
Repeat accuracy +2 % of rating
Resolution 2/km
Reaction time 1... 600 s; freely selectable (without dwell time for suctioned air in the suction line)

Measuring delay

Dwell time in suction line = line length [m] / suction rate [m/s]

Suction rate

Approx. 3 m/s for suction hose inner diameter 13 mm and suction hose length max. 15 m

Temp. measurement option

Measuring range -50 ... +250 °C; accuracy (not calibrated) + 2 K; resolution + 0.25 K

Function check

Automatic self-test

Linearity, contamination, drift, aging
contamination limit values:30 % for warning;50 % for malfunction

Manual linearity check

With reference filter set

Output signals

Analog output

0/2/4 ... 20 mA, max. load 750 W; resolution 10 bits; electrically isolated
Further analog outputs when using /0 modules (option, - p. 21, §2.2.4)

Relay outputs

5 potential-free outputs (change-over contact) for operation/malfunction status signals, maintenance,
function check, maintenance request, limit value; contact load 48V, 1 A;
Further relay outputs when using I/0 modules (option, - p. 21, §2.2.4)

Input signals

Analog inputs

2inputs 0...5/10Vor0 ... 20 mA (without electrical isolation); resolution 10 bits
Further analog inputs when using I/0 modules (option, - p. 21, §2.2.4)

Digital inputs

4 inputs for connection of potential-free contacts (e.g. to connect a maintenance switch or trigger a
function check)
Further digital inputs when using I/0 modules (option, - p. 21, §2.2.4)

Communication interfaces

USB 1.1, RS 232 (on terminals)

For measured value inquiries and software updates per PC/laptop using the operating program

RS485 To connect measuring unit(s)
Option Interface module To communicate with the Host PC, optional for Profibus, Ethernet
Power supply
SME Operational voltage: 24 V d.c.
90 ... 250V a.c.; 50/60 Hz with integrated power pack
Power input: Max. 35 W
MCU Operational voltage: 90...250V a.c.; 50/60 Hz

Power input:Approx. 50 W for SME power supply

Ambient conditions

Temperature range -30...+55°C

Storage temperature -40...+60 °C

Protection class IP 66 (at proper installation)

Mass

SME Approx. 12 kg (stainless steel housing 1.4571)

MCU Approx. 5 kg (stainless steel housing 1.4571)

Misc.

Light source Laser; laser class 2; power < 1 mW; wavelength approx. 650 nm

Service life approx. 100,000 h (MTBF) at 20 °C

Electrical safety

Accordingto EN 61010-1

Blower output

Approx. 30 ... 351/min
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7.2

7.2.1

Figure 91

Endress+Hauser

Dimensions, part numbers

All dimensions are specified in mm.

Measuring unit

Measuring unit

B 300 .
A 260 . 215
b " Rl (@)
38 8
Y ‘ : ‘ ‘
v - </ g E 8§ [
| 025 016 09
Name Part no.
SME-WR-N-0-F measuring unit 1041750 Typekey - p. 17, §2.2.3
SME-24-N-0-F measuring unit 1041749

Operating Instructions
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7.2.2 Air inlet with protective grating

Figure 92 Air inlet with protective grating

For wall fitting

Dimensions and assembly
dimensions as for wall fitting design

5 2
v
Y
Name Part no.
Airinlet with protective grating for wall fitting 2040848
Airinlet with protective grating for intermediate ceiling fitting 2040875
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723

Figure 93

Figure 94

Endress+Hauser

Cover with integrated air inlet

o
S
99 248
297
3

Airinlet

Name Part no.

Cover with integrated air inlet 2040850
Coverwith integrated air inlet from below

(o)
O o o @
(o)
4 e —
.
A
Airinlet

Component Part No.

Cover with integrated air inlet concealed 2061799
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7.2.4 Optional cover for connections
Figure 95 Optional cover for connections
o
S
)
99 248
297

115

ﬂ’r

Name

Part no.

Optional connection cover

2040849
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7.2.5

Figure 96

Endress+Hauser

Optional installation plate

Installation plate option

385
A A
o !_I 7777777777777777777777777777777777777777777 I_'_I o
Y ! v 1
@12 @12 /
Area for mounting the measuring unit
o | |
R 3 1 2| g
: 3 ™| ®
§ D12
'—{l/ ””””””” LI
J
o) = ‘
A 192,5 S ' 16
N N—
S S
\
D) N\
)
Name Part no. |
Installation plate 2040856 |
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7.2.6 MCU control unit
Figure 97 MCU control unit in wall housing (shown with LDC display option)
B 210 _
160 125
e @ _
o
o o o
< N o
o o (90]
y |
v Y TTT0] R o oE e s Th
Name Part no.
MCU-NWSNNOOOOONNNE control unit 1046298
MCU-N2SNNOOOOONNNE control unit 1046299 Type key = p.21,82.2.4
MCU-NWSDNOOOOONNNE control unit 1046113
MCU-N2SDNOOOOONNNE control unit 1046115
Figure 98 MCU control unit in 19" rack (shown with LDC display optionl)
A 1/0-MODULE INTERFACE-MODULE
O
ol T8 : ool B
g2 oo
~ ) REQUEST
Yig o o
| o o
A
465,9
482,6
&
Name Part no.
MCU-NWRDNOOOOONNNE control unit 1046288 Type key - p. 21, 82.2.4
MCU-N2RDNOOOOONNNE control unit 1046116
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7.2.7 Optional connection box for connection cables

In aluminium case

Figure 99 Connection box
fam—
L
T
[ |
‘ H
A
& Mounting holes N
113 \ Y
| ;
[ I |
1l
A 125 o
A
B ‘Name Part no. ‘
v y ‘Connection box 2046418 ‘
i
= 7438
In stainless steel case
Figure 100 Connection box in stainless steel case
<
0
v
N —~ ]
1D 7 99
[ | [ ‘ ‘ 1

132
159
(210)

(o o'
[ | [ |
] I ] [

L

N J N J A
50 ‘
150

- 176 = Name Part no.
200 Connection box in stainless steel case | 2048067
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7.3

7.3.1

7.3.2

7.3.3

Accessories

Suction and exhaust air hose

Name Part no.
Suction and exhaust air hose, set, length 5 m 2042078
Suction and exhaust air hose, set, length 10 m 2042079
Suction and exhaust air hose, set, length 15 m 2042098
Connection cable
Name Part no.
Connection cable for SME to MCU connection, length 5 m 7042017
Connection cable for SME to MCU connection, length 10 m 7042018
Connection cable for SME to MCU connection, length 50 m 7042019
Mounting set
Name Part no.
Mounting set 4D8-1.4571/PA 2031889
Mounting set 2D4-1.4571/PA 2031890
Mounting set 2M8-1.4571 2031891
Mounting set 4M8-1.4529 2031887
Endress+Hauser
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7.4

7.4.1

7.4.2

7.4.3

Endress+Hauser

Options

SME measuring unit

Name Part no.
Power pack24 Vd.c., 75 W 6033051
Temperature measurement with 1x thermocouple Ni-Cr-Ni, electronics module and 2040852
line length 20 m (standard length)

Temperature measurement with 2 x thermocouple Ni-Cr-Ni, electronics module and

line length 20 m (standard length)

Flow measurement 2040847
MCU control unit

Name Part no.
Analog input module, 2 channels, 100 W, 0/4...22 mA, electrically isolated 2034656
Analog output module, 2 channels, 500 W0/4 ... 22 mA, 2034657
electrically isolated per module

Digital input module, 4 channels, for potential-free contacts, max. 4.5 mA 2034658
Digital output module, 2 changeover contacts, contact load 48 Va.c./d.c.,5 A 2034659
Digital output module, 4 make contacts, contact load 48 Va.c./d.c.,0.5A 2034661
Additional options for MCU in wall-housing

Module carrier (one required for each Al, AO, DI or DO module) 6033578
Connection cable for optional I/0 modules 2040977
Profibus DP VO interface module 2040961
Ethernet interface module 2040965
Additional options for MCU control unitin19” rack

I/0-Module carrier 19” (for installation of up to 4 Al/AO and DI/DO-modules) 2050589
Interface module 19” Profibus DP 2049334
Interface module 19” Ethernet 2048377
Accessories for device check

Name Part no.
Check filter set 2043331

Operating Instructions
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7.5 Consumable parts for 2-year operation
SME measuring unit
Name Number Part no.
Filter insert C1140 (only old versions with blower 6033052) 2 7047560
Filterinsert 2 5324368
Rough filter (Air inlet with protective grating) 2 4050450
Optics cloth 2 4003353
7.6 Spare parts
Name Part no.
Measuring unit
Knurled nut M4 5313198
Socket 7 pole ( for cnnection to MCU) 7045569
Socket 4 pole (for connection mains supply to measuring unit with optional power 7045613
pack)
Fuse setT2A 2054541
Control unit
Fuse set T2A (for MCU with mains supply) 2054541
Fuse set T4A (for MCU with 24 V supply) 2056334
Operating Instructions Endress+Hauser
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Password

Passwort  Autorisierter Bediener*

Nach dem Start des Bedien- und Parametrierprogrammes SOPAS ET sind nur die Pro-
grammfunktionen verfiigbar, die keinen Einfluss auf die Geratefunktion haben.

Nicht eingewiesenes Personal kann keine Anderungen der Parameter vornehmen.

Zur Nutzung des erweiterten Funktionsumfanges wird das

Passwort

sickoptic

benétigt.

Falls zur Eingabe eine falsche Taste gedriickt wird, muf® das Fenster geschlossen und

anschlieend die Passworteingabe wiederholt werden.

Password "Authorized operator"

After the start of the SOPAS ET operating and parameterization program, only menus
are available which have no effect on the functioning of the device.
Untrained personnel cannot alter the device parameters. To access the extended range

of functions the

password

sickoptic

must be entered

If a wrong key is pressed when entering the password, the window must be closed and

then the entering repeated.

Operating Instructions
8029839/AE00/V2-2/2014-06

115



8029839/AE00/V2-2/2014-06

www.addresses.endress.com

Endress+Hauser £71]

People for Process Automation



	Content
	1 Important Information 7
	1.1 Main hazards 8
	1.1.1 Hazards through electrical equipment 8
	1.1.2 Hazards through laser beam 8

	1.2 Intended use 8
	1.3 Responsibility of user 9
	1.3.1 General information 9
	1.3.2 Safety information and protective measures 9

	1.4 Deploying the SMOTEC450 for safety-critical measuring tasks (fire detection and signalisation) 10

	2 Product Description 11
	2.1 SMOTEC450 mode of operation 12
	2.1.1 Functional principle 12
	2.1.2 Scattered light measurement principle 13
	2.1.3 Response time 14
	2.1.4 Function check 14

	2.2 Device components 16
	2.2.1 System overview 16
	2.2.2 Communication between measuring unit and control unit 17
	2.2.3 SME Measuring Unit 17
	2.2.4 MCU control unit 21
	2.2.5 Mounting set 25


	3 Assembly and Installation 27
	3.1 Project planning 28
	3.1.1 Planning Steps 28
	3.1.2 Determining measurement locations and measuring unit arrangement in the tunnel 28
	3.1.3 Installation locations 30
	3.1.4 Suction and exhaust air hose 30
	3.1.5 Connection cable 31

	3.2 Assembly 32
	3.2.1 Mounting the measuring unit 32
	3.2.2 Installing the air inlet with protective grating 34
	3.2.3 Mounting the control unit in wall-housing 35
	3.2.4 Mounting the connection box option 36
	3.2.5 Installing the thermocouple of the temperature measurement option 36

	3.3 Electrical installation 37
	3.3.1 General information, prerequisites 37
	3.3.2 Connecting the control unit in wall-housing 38
	3.3.3 Connecting the control unit in 19”rack 43
	3.3.4 Connecting the measuring unit(s) 46
	3.3.5 Terminating the SME - MCU connection 48
	3.3.6 Bus addressing 49


	4 Commissioning and Parameterization 51
	4.1 Basics 52
	4.1.1 General information 52
	4.1.2 Installing the operating and parameter program SOPAS ET 52
	4.1.3 Connecting the Device 54
	4.1.3.1 Basic settings 54
	4.1.3.2 Configuring the interface 55
	4.1.3.3 Establish connection via "Network Scan Assistant" directory 57
	4.1.3.4 Establish connection via "Connection Wizard" menu (valid for SOPAS ET Version 02.32) 58
	4.1.3.5 Selecting the device 60

	4.1.4 Information on using the program 61
	4.1.5 Online help 62

	4.2 Customer-specific parameterization 63
	4.2.1 Assigning the sensor 64
	4.2.2 Activating connected measuring units 64
	4.2.3 Assigning the measuring system to the installation location 65
	4.2.4 Determining the function check 66
	4.2.5 Parameterizing the analog output 67
	4.2.6 Parameterizing the analog inputs 69
	4.2.7 Parameterizing the limit value relay 70
	4.2.8 Setting the response time 71
	4.2.9 Adapting flow control settings 71
	4.2.10 Data backup 73
	4.2.11 Starting normal measuring operation 74

	4.3 Parameterizing optional modules 75
	4.3.1 Flow measurement option 75
	4.3.2 Parameterizing analog and digital output modules 75
	4.3.2.1 Optional analog outputs 75
	4.3.2.2 Optional digital outputs 76
	4.3.2.3 Assigning and setting of limit value switches to optional digital outputs 78

	4.3.3 Setting optional interface modules 79
	4.3.3.1 General information 79
	4.3.3.2 Setting the Ethernet module parameters 80


	4.4 Operating/setting parameters via the LC-Display 83
	4.4.1 General information on use 83
	4.4.2 Menu structure 84
	4.4.3 Parameter setting 84
	4.4.4 Using SOPAS ET to modify display settings 86


	5 Maintenance 89
	5.1 General 90
	5.2 Maintaining the measuring unit 91
	5.2.1 Inspection work 91
	5.2.2 Cleaning the optical boundary surfaces of laser module and receiver 91
	5.2.3 Cleaning the rough filter in the air inlet 92
	5.2.4 Replacing the air filter 92

	5.3 Removal from service 93

	6 Malfunctions 95
	6.1 General 96
	6.2 Measuring unit 97
	6.2.1 Malfunctions 97
	6.2.2 Warning and error messages in the SOPAS ET program 97
	6.2.3 Replacing the fuse for optional power pack 98

	6.3 Control unit 99
	6.3.1 Malfunctions 99
	6.3.2 Warning and error messages in the SOPAS ET program 99
	6.3.3 Replacing the fuse 101


	7 Specifications 103
	7.1 Technical data 104
	7.2 Dimensions, part numbers 105
	7.2.1 Measuring unit 105
	7.2.2 Air inlet with protective grating 106
	7.2.3 Cover with integrated air inlet 107
	7.2.4 Optional cover for connections 108
	7.2.5 Optional installation plate 109
	7.2.6 MCU control unit 110
	7.2.7 Optional connection box for connection cables 111

	7.3 Accessories 112
	7.3.1 Suction and exhaust air hose 112
	7.3.2 Connection cable 112
	7.3.3 Mounting set 112

	7.4 Options 113
	7.4.1 SME measuring unit 113
	7.4.2 MCU control unit 113
	7.4.3 Accessories for device check 113

	7.5 Consumable parts for 2-year operation 114
	7.6 Spare parts 114
	7.7 Password 115


	1 Important Information
	1.1 Main hazards
	1.1.1 Hazards through electrical equipment
	1.1.2 Hazards through laser beam

	1.2 Intended use
	1.3 Responsibility of user
	1.3.1 General information
	1.3.2 Safety information and protective measures

	1.4 Deploying the SMOTEC450 for safety-critical measuring tasks (fire detection and signalisation)

	2 Product Description
	2.1 SMOTEC450 mode of operation
	2.1.1 Functional principle
	2.1.2 Scattered light measurement principle
	2.1.3 Response time
	2.1.4 Function check

	2.2 Device components
	2.2.1 System overview
	2.2.2 Communication between measuring unit and control unit
	2.2.3 SME Measuring Unit
	2.2.4 MCU control unit
	2.2.5 Mounting set


	3 Assembly and Installation
	3.1 Project planning
	3.1.1 Planning Steps
	3.1.2 Determining measurement locations and measuring unit arrangement in the tunnel
	3.1.3 Installation locations
	3.1.4 Suction and exhaust air hose
	3.1.5 Connection cable

	3.2 Assembly
	3.2.1 Mounting the measuring unit
	3.2.2 Installing the air inlet with protective grating
	3.2.3 Mounting the control unit in wall-housing
	3.2.4 Mounting the connection box option
	3.2.5 Installing the thermocouple of the temperature measurement option

	3.3 Electrical installation
	3.3.1 General information, prerequisites
	3.3.2 Connecting the control unit in wall-housing
	3.3.3 Connecting the control unit in 19”rack
	3.3.4 Connecting the measuring unit(s)
	3.3.5 Terminating the SME - MCU connection
	3.3.6 Bus addressing


	4 Commissioning and Parameterization
	4.1 Basics
	4.1.1 General information
	4.1.2 Installing the operating and parameter program SOPAS ET
	4.1.3 Connecting the Device
	4.1.3.1 Basic settings
	4.1.3.2 Configuring the interface
	4.1.3.3 Establish connection via "Network Scan Assistant" directory
	4.1.3.4 Establish connection via "Connection Wizard" menu (valid for SOPAS ET Version 02.32)
	4.1.3.5 Selecting the device

	4.1.4 Information on using the program
	4.1.5 Online help

	4.2 Customer-specific parameterization
	4.2.1 Assigning the sensor
	4.2.2 Activating connected measuring units
	4.2.3 Assigning the measuring system to the installation location
	4.2.4 Determining the function check
	4.2.5 Parameterizing the analog output
	4.2.6 Parameterizing the analog inputs
	4.2.7 Parameterizing the limit value relay
	4.2.8 Setting the response time
	4.2.9 Adapting flow control settings
	4.2.10 Data backup
	4.2.11 Starting normal measuring operation

	4.3 Parameterizing optional modules
	4.3.1 Flow measurement option
	4.3.2 Parameterizing analog and digital output modules
	4.3.2.1 Optional analog outputs
	4.3.2.2 Optional digital outputs
	4.3.2.3 Assigning and setting of limit value switches to optional digital outputs

	4.3.3 Setting optional interface modules
	4.3.3.1 General information
	4.3.3.2 Setting the Ethernet module parameters


	4.4 Operating/setting parameters via the LC-Display
	4.4.1 General information on use
	4.4.2 Menu structure
	4.4.3 Parameter setting
	4.4.4 Using SOPAS ET to modify display settings


	5 Maintenance
	5.1 General
	5.2 Maintaining the measuring unit
	5.2.1 Inspection work
	5.2.2 Cleaning the optical boundary surfaces of laser module and receiver
	5.2.3 Cleaning the rough filter in the air inlet
	5.2.4 Replacing the air filter

	5.3 Removal from service

	6 Malfunctions
	6.1 General
	6.2 Measuring unit
	6.2.1 Malfunctions
	6.2.2 Warning and error messages in the SOPAS ET program
	6.2.3 Replacing the fuse for optional power pack

	6.3 Control unit
	6.3.1 Malfunctions
	6.3.2 Warning and error messages in the SOPAS ET program
	6.3.3 Replacing the fuse


	7 Specifications
	7.1 Technical data
	7.2 Dimensions, part numbers
	7.2.1 Measuring unit
	7.2.2 Air inlet with protective grating
	7.2.3 Cover with integrated air inlet
	7.2.4 Optional cover for connections
	7.2.5 Optional installation plate
	7.2.6 MCU control unit
	7.2.7 Optional connection box for connection cables

	7.3 Accessories
	7.3.1 Suction and exhaust air hose
	7.3.2 Connection cable
	7.3.3 Mounting set

	7.4 Options
	7.4.1 SME measuring unit
	7.4.2 MCU control unit
	7.4.3 Accessories for device check

	7.5 Consumable parts for 2-year operation
	7.6 Spare parts
	7.7 Password




