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Safety alert symbol

Information symbols

Danger through mains voltage

A Danger (general)

Warning levels / sighal words

DANGER
Indicates an hazardous situation which - if not avoided - will result
in serious injury or death.

WARNING
Indicates an hazardous situation which - if not avoided - could
result in serious injury or death.

CAUTION
Indicates an hazardous situation which - if not avoided - could
result in minor or moderate injury.

NOTICE
Indicates a hazard or unsafe practice which could result in property
damage.

4
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Important technical information on electric or
electronic functions

Supplementary information

°
-I-ld Link to information at another place
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_Important Notes

FLOWSIC200

1 Important Notes

Main hazards
Responsibility of user
Safety instructions and protection measures
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Important Notes

1.1

1.2

Main hazards

Danger from electrical equipment

The FLOWSIC200 measuring system is an item of electrical equipment designed for use in
industrial power installations.

WARNING: Danger by mains voltage
» When working on power connections or on live components, make sure
that the power supply is switched off.

» If necessary, replace shock protection measures before reconnecting the
power supply.

Intended use

The present Operating Instructions describe the FLOWSIC 200 measuring system designed
for contactless measurements of flow velocity and air temperature in any kind of tunnels,
e.g. road and railway tunnels.

Correct use

» The system is operated in accordance with the technical data and specifications regard-
ing assembly, connection, ambient, and operating conditions (see the documentation
supplied, the order documents, device documents, and rating plates)

» All of the measures required to maintain the device, e.g. maintenance and inspection,
transport and storage, are provided.

® Do not change or remove any components at this and in the device if this is not
described or specified in official information of the manufacturer. Otherwise:

- the device could become a danger
- the device is out of every guarantee of the manufacturer.

FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘
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1.3

13.1

13.2

Responsibility of user

General information

Designated users

The FLOWSIC200 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 instructions and protection measures

Suitable safety equipment

NOTICE:

Suitable safety equipment and personal protection measures must be
available in accordance with the potential hazard and must be used by the
personnel.

The ultrasonic transducers of the type FLOWSIC200 H and FLOWSIC200 H-M
have high sonic power.

» Use suitable ear protection when working on sender/receiver units.

@ -

® Don‘t bring the unprotected ear directly in the sonic beam.

Preventive measures for safe operation

NOTICE:

» The operator must ensure that any failure or malfunction does not lead to
damaging or dangerous operating

» In order to prevent device failure, the specified maintenance actions must
be carried out by qualified and experienced service staff in regular
intervals.

@ -
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Important Notes

Detecting malfunctions

Any deviations from normal operation must be regarded as a serious indication of a
functional impairment. These include:

Indication of warnings (e.g. at strong pollution)
Significant drift of measured values

Increased power consumption

Increased temperature of system components
Acting fuses, circuit breakers and safety switches
Development of smell or smoke

Preventing damages

NOTICE:
To prevent malfunctions, which can cause personal injury or damage to the
system either directly or indirectly, the operator must ensure that

» The maintenance personnel responsible can reach the site immediately,
and at any time,

» The maintenance personnel is sufficiently qualified to respond to
malfunctions on the FLOWSIC 200 and any resulting malfunctions (for
example, if the system is used for open or closed-loop control purposes),

» The defective equipment can be switched off immediately if necessary,
» Switching off equipment does not indirectly cause further malfunctions.

@ -
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_Product Description

FLOWSIC200

2 Product Description

System overview and operating principle
System components

Calculations

Check cycle
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Product Description |

2.1 System overview and operating principle
2.1.1 System overview
The measuring system comprises the following components:
® FLSE200 sender/receiver unit
for transmitting and receiving ultrasonic pulses
® FLSE200 mounting bracket
for mounting the sender/receiver units to the tunnel wall
® Control unit MCU
for control, evaluation and output of the data of the sensors connected via RS485 inter-
face
® Connection cables Master and Slave
for connection the sender/receiver unit with the terminalbox
® Connection box
for connecting the connection cable
Fig. 1 FLOWSIC 200 system components
Sender/Receiver unit Master Connection box MCU
o \° 5L,
eI T S o
Gl
Tunne
v/c
._/I_‘
iy
Sy A
Sender/Receiver unit Slave Connection cable
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_Product Description

2.1.2 Communication between sender/receiver units and control unit

The two sender/receiver units work as master and slave. The master-FLSE has a second
well defined interface to be able to separate the communication to the slave-FLSE and to
the MCU. The master also triggers the slave and controls the measurement regime. The
MCU can demand the measured values from the master units independently of the trigger

cycle (asynchronous).

For the cabling, the connection box in which the separation of the interfaces takes
place, has to be installed at the master-FLSE.

Fig. 2 FLSE200 - MCU: Bus version with one connected measuring system
FLSE200 FLSE200
Master Slave

Connection box

MCU
Fig. 3 FLSE200 - MCU: Bus version with several connected measuring systems
FLSE200 FLSE200 FLSE200 FLSE200
Master Slave Master Slave
MCU Bus line Connection box

With the bus version, up to 8 sensors can be connected to a control unit MCU.

!

NOTICE:

» For bus wiring the manufacturer set termination has to be deactivated in
those system components, that are not on the cable end.

» To ensure power supply for all connected measuring points, observe the
instructions on -» p.42,8§3.3.2.2.

» The S/R units of the FLOWSIC200 have to be assigned to addresses 1...7
on the hardware side (- p. 34, §3.2.2.2).
The physical order of the sensors on the bus does not have to be identical
with the logical address assignment, it is only important, that the same
address is not assigned twice.

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH
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Fig. 4

Operating principle

The FLOWSIC 200 operates by measuring the transit delay of an ultrasonic pulse. Sender/
receiver units are mounted on both sides of the tunnel at a certain angle to the flow
direction (- Fig. 4).

The sender/receiver units contain piezoelectric ultrasonic transducers that function
alternately as senders and receivers. The sound pulses are transmitted at an angle a to
the directions of the flow. Depending on the angle a and the gas velocity v, the transit time
of the respective sound direction varies as a result of certain "acceleration and braking
effects" (formulas 2.1 and 2.2). The transit time of the sound pulses differ the more the
higher the flow velocity and the smaller the angle to the direction of flow.

The gas velocity v is calculated from the difference between both transit times,
independent of the sound velocity. Changes in the sound velocity caused by pressure or
temperature fluctuations, therefore, do not affect the calculated gas velocity with this
method of measurement.

FLOWSIC200 operating principle

Sender/Receiver unit Master

5052 Q%DQQ
00 SRS 2A

(

[ ]
L

Q%f?d}?&&“?bb T

P Ay SisS:

Sender/Receiver unit Slave

_ L ( 1 1 ) v = Flow velocity in m/s

V= S s 1, ) t, - L =Measuring distance (path length) in m

a =Installation angle in °

t, =Signal transit time in the direction of the flow

t,  =Signal transit time in the direction opposite the flow

14
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_Product Description

Calculating the flow velocity

The measuring path L is equal to the active measuring distance, that is, the area through
which the air flows. Given the measuring path L, sound velocity ¢, and the angle of
inclination a between the sound and flow direction, the sound transit time when the signal
is transmitted in the direction of the flow (forward direction) can be expressed as:

L
ty= ———mm .
v C+V-COSa (2.1

The sound transmit time against the direction of flow:

L

tt= ———
™ ¢-v-cosa (2.2)

Conversation to v:

L 11]

T 2.coso “ty t (2.3)

i.e. a relation that only consists of the two measured transit times, and the two constants,
active measuring distance and installation angle.

Calculating the air temperature

Since the sound velocity is dependent on the temperature, the gas temperature can also
be calculated from the transit times.

Simultaneous measurement of flow velocity and temperature makes it possible to warn of
icing when the road surface is wet and temperatures are around freezing point.

The sound velocity can be obtained by converting the formula to c:

The dependence of the sound velocity on the temperature can be expressed as follows
with the reference sound velocity ¢y at 0 °C (= 331.4 m/s) and the air temperature 3 in
°C:

W/ 9
c=cy- Ul+ —— 25
0 273 °C (2.5)

Thus it applies for the air temperature:

L2 (b, +t
9:273°c-[ (M r]-1) (2.6)
4 - cp? ty -t

Fomula 2.6 shows that the obtained temperature depends on the measured transit times
and, with a square relation, on the measuring path and the reference velocity of sound.

° A precise temperature measurement is only possible if the measuring path L is
+1 determined very precisely, the system was calibratede (- p. 90, §4.3.3) and if
the air composition is constant.

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH
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2.2

221

Fig. 5

System components

FLSE200 sender/receiver unit

The sender/receiver unit consists of the electronics unit and the ultrasonic transducer. The
electronics unit contains all necessary signal processing, digitalization and communication
components. The ultrasonic transducer is firmly connected to the housing.

The sender/receiver unit is supplied with 24 V. Communication with the MCU is performed
on a serial bus capable connection.

Three models of sender/receiver units are available:

Sender/Receiver unit model

FLSE200-M FLSE200-HM FLSE200-H

Application in aggressive
ambient air, for large
Application in aggressive salty air | measuring sections or in
case of faulty ultrasound
transmission

Applications without
particular requirements

Aluminium transducer,

medium power, protective Titan transducer, medium power Titanium transducer, high

tube made of Al power
Aluminium housing,
chromated and painted in Stainless steel housing Stainless steel housing
grey
Measuring distance 5-25 m Measuring distance 5-40 m

The protection tubes of the FLSE200-M models aims to protect the transducer from
excessive contamination and mechanical damage (i.e. during tunnel cleaning).

FLSE200-M Sender/Receiver unit

Tunnel wall - Protection tube

NN

y
h

Ultrasonic transducer

Mounting bracket N

Electronics unit

Plug

Connection cable

FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘



_Product Description

Fig. 6 FLSE200-H, FLSE200-HM Sender/Receiver unit in stainless steel housing

Electronics unit

A
-
Ultrasonic
transducer
Tunnel wall
Mounting | | |[
bracket

M
2)

Plug

Connection cable

222 Mounting bracket
The mounting bracket is used to fix the sender/receiver unit at the tunnel wall. It allows to
aligne the FLSE200 to each other with the required precision. The bracket is fixed to the
wall with the help of two hexagon head screws and wall plugs.
There are two types of brackets, designed to match the individual sender/receiver unit
models:
» Mounting bracket for FLSE200-M (» p. 16, Fig. 5)
Parts made of aluminium and stainless steel.
» Mounting bracket for FLSE200-H or FLSE200-HM (- Fig,. 6)
All parts made of stainless steel.

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH
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Multi control unit (MCU)

The control unit has the following functions:

Control of data transfer and processing the data from the sender/receiver units con-
nected 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 sender/receiver 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 easily and conveniently set via a USB interface using a
laptop and the user-friendly SOPAS ET operating software. The parameters are reliably
stored even in the case of a power failure.

The control unit is usually installed in stainless steel housing.

223
>
>
>
>
>

Fig. 7

Display-module option

G

LED

Operating
keys

Processor
board

Control unit MCU with options

Interface-module option

I/0 module option

Display-module option

g

Standard interfaces

Analog output Analog inputs Relay outputs Digital inputs Communication

1 output0/2/4...22 mA |2 inputs 0 ... 20 mA 5 switch contacts (48 V, |2 inputs to connect - USB 1.1 and RS232
(active) for selectable (without electrical isola- | 1 A) to output the status | potential-free contacts to (on terminals) for
output of: tion) signals: connect a maintenance measured value inquir-
- Velocity Resolution 0.01 mA - Operation/Malfunction | switch or trigger a check ies, setting parame-

- Airtemperature,
Resolution 0.01 mA

- Maintenance

- Control cycle

- Maintenance request
- Limitvalue

cycle

ters and firmware
updates

- RS485 to connecta
sensor
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_Product Description

Fig. 8 MCU control unit in 19” rack with options
Plug-in places for optional I/0 modules Display module option
1/0-MODULE INTERFACE-MODULE
- | SICK
(@) power | MULTI CONTROL UNIT o
PO;ER @ FAILURE
° TxD RxD O
e
o} 4 o
s
Power supply unit Plug-in place for Interface module option

Backplane with terminal connection for wiring by customer

Options
The functionality of the MCU can be extended considerably by using the following options:
1 Display module
Module to display measured values and status information of the connected sensors
using operating keys (capacitive sensors).

° The integration of this module into reviously delivered control units can only
+ be done by the supplier.
- Displays
Art Anzeige von
LED Power (green) Power supply OK
Failure (red) Functional failure
Maintenance request | Maintenance required
(yellow)
LCD Graphical display Velocity of Gas (VoG)
(main display) Acoustic temperature (T ac)
Text display 2 measured values (see graphic display) and 6
diagnosis values

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH
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Fig. 9

2

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

(@] (@]
(1)VoG 21 VoG 2.1 mis
| ] So0S 343.69 m/s
0.0 mis 200 o Tak 7 o
o TA 200°C o
()T ak 227 T8 200°C
[ |
0.0 °C 1000

CJEJEIE]  [wes] | G | O | O )

- Control keys

Key Function

® Toggle between text and graphic display
Meas . .

® 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), optionally as:

- Analog output module with 2 analog outputs 0/4 ... 22 mA to output further meas-
ured variables (load 500 Q)

- Analog input module with 2 analog inputs 0/4 ... 22 mA to read in values from
external sensors

- Digital output module with 2 digital outputs (2 channels, changeover contacts,
capacity 48 V AC/DC, 5 A)

- Digital output module with 4 digital outputs (4 channels make contacts, capacity
48V AC/DC, 0,5 A)

(] ® One module carrier is necessary for each module (to insert on top hat
"'1 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. 8 /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 DP 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 con-
nection board by an accompanying cable.

° Profibus DP-VO to transfer via RS485 according to DIN 19245 Part 3 as
*1  wellasIEC 61158,

20
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Type key MCU
The various configuration variants are defined by the following type key

Type key control unit: MCU-X XX XX XXXXXXXXX

Integrated purge-air supply
- N: without (no)

Power supply
-W:90..250VAC

- 2: optional 24 V DC
Housing variants
- S: Wall housing stainless steel 1.4571 (grey color)
- R: 19" housing, terminal connection

Display module
- N: without (only for wall housing)
- 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..41

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

-n:with,n=1..41

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

-n:with,n=1..41

Option Digital output Option Digijtal output Power

(plugging module; 48 V d.c., 5 A;

2 changeover contact per module)
- 0: without

-n:with,n=1...41

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..41
Option Interface module
- N: without interface module

- B: T/P-MOD Ethernet V1, COLA-B, pulse 2)

-V: T/P-MOD Ethernet V1, COLA-B, triplex, pulse 2
- Q: T/P-MOD Ethernet V2, MODBUS TCP, pulse 2)

- D: T/P-MOD RS485, MODBUS ASCII/RTU, pulse 2)
- F: T/P-MOD RS485, PROFIBUS, pulse 2
Additional features
- N: without

- S: Special solution
Ex certification
- N: without

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH
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Software

-E: Emission Monitoring

1: Up to 4 analog modules available on request
2): Pulse not available

Beispiel:

MCU-NWSDNO1010PNNE

not purged

wide-range power pack
Wall housing stainless steel 1.4571 (grey color)

with display module

without other options

without optional analog inputs

with one additional analog output

without optional digital inputs

with additional digital output power

without optional digital outputs low power

with interface module Profibus DP
without special features

without ex certification

emission monitoring

22
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224

Fig. 10

Connection cables

For connection of the sender/receiver units with control unit MCU a connection cable is
used. The connection cable is available in different lengths.

Detailed notes for wiring and cable types are contained in » p. 40, §3.3.2.

Connection cable halogen-free (wires)
3x2x0,25+3x1,0mm?2. length2 m, 25 m (6 ¥ ft, 82 ft)
(scope of supply SICK)

Connection cable SICK

S P e S0 56

ST S U
¢ S O S PRI
(oS R e P SR S SRS L 5 S s

) S|

customer cable, e.g.

/ \?\\\\\ Typ (Li2YCY(TP) 2x2x0,5 mm2)

| L TR DOIET,
= @pﬁ’ S EoN) 6?&
S B

Connection cable SICK
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225 Mounting sets

Various mounting sets are available to fasten the mounting brackets for the sender/
receiver units, terminal boxes, data repeater options and coax repeater options 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.
2D8-1.4571/PA| - 2xFischerplug S10 |No - Mounting bracket for 1
(2031888) - 2xhex. head screw | particular FLSE200-M
8x50 A4 - Mounting bracket for
FLSE200-HM
- Mounting bracket for
FLSE200-H
2M8-1.4571 - 2xplug SLM 8N A4 | Stainless steel - Mounting bracket for 1
(2031891) - 2xhex. head screw | only FLSE200-M
8x55 A4 - Mounting bracket for
FLSE200-HM
- Mounting bracket for
FLSE200-H
- Terminal box in stainless 2
steel housing
2M8-1.4529 2x Fischertie bolt FAZ | Aggressive ambi- | - Mounting bracket for 1
(2031886) 8/10C ent air FLSE200-M
- Mounting bracket for FLSE
200-M, material 1.4529
- Mounting bracket for
FLSE200-M stainless steel
housing
- Mounting bracket for
FLSE200-H, FLSE200-HM
- Mounting bracket for
FLSE200-H, FLSE200-HM,
material 1.4529
4D8-1.4571/PA| - 4xFischerplug S10 |No Terminal boxin stainless steel 1
(2031889) - 2xhex. head screw | particular housing
8x50 A4
2D4-1.4571/PA |- 2xFischer plug S6 Terminal box 1
(2031890) - 2xround head screw
3.5x40 A4
4M8-1.4529 4x Fischer tie bolt FAZ | Aggressive ambi- | - Terminal box in stainless 1
(2031887) 8/10C entair steel housing

24
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2.3

23.1

232

233

Fig. 11

Calculations

Flow velocity calibration

If the measured velocity does not correspond with the average flow velocity in the entire
cross-sectional area of the tunnel, the FLOWSIC200 can be calibrated by way of a network
measurement with a reference measuring system. Regression coefficients Cv2, Cvl and
CvO are calculated from the measured values determined by the two measuring systems
and entered during parameterization of the FLOWSIC200 system (» p. 90, §4.3.3). The
device will then calculate the calibrated flow velocity v from the value x measured by the
FLOWSIC 200 in accordance with the following formula:

v=Cv2ex2+Cvlex+CvO

If calibration is not necessary, Cv2, CvO = 0, Cvl = 1 (default setting). In this case, x
represents the true flow velocity.

Temperature calibration

The FLOWSIC200 temperature measurement can be calibrated by way of a reference
measurement using a separate temperature sensor (e.g. Pt100). However, this is normally
not necessary, because the active measuring distance can be determined very precisely
(x 1 cm, see formula 2.6, » page 15).

Response time

The response time is the time taken by the measuring device to reach 90 % of the end
value after a sudden change in the measured value (- Fig. 11).

The response time can be set to a value in the range 1...300 s. Setting a higher response
time (typically: 60...90 sec.) provides better attenuation of transient fluctuations in the
measured value and interference to produce a "smoother" output signal.

A special response time is used to measure the gas velocity and gas temperature. The
response time of the volumetric flow is identical to that of the gas velocity.

Response time

Measured value in %

100 '

98 T Y 90% of the peak
9% 71 \\ Measured value with response time
% 1

. Process change
271y | e
90 \ el
88 T Response time

-
86 T
84 + + t + + t + + |
10 20 30 40 50 60 70 80 90 100 tins
0 The response time should be regarded as a guide value. If the signal quality of

+1 the ultrasonic pulses is poor, the FLOWSIC200 requires more measured
values to produce an output signal of the same accuracy. As a result, the
response time is higher than the set time (within certain limits).
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2.4 Check cycle

You can trigger a check cycle on the FLOWSIC200 to test whether the device components
are functioning correctly. The check cycle can also be triggered automatically (you can set
the interval using the SOPAS ET operating software) and/or via a binary input (- p. 18,
§2.2.3).

Any deviations from the normal behavior are output as a warning or error.

If a malfunction is present or a warning is displayed, you can trigger a check cycle manually
to locate the cause of the problem (see Service Manual).

The check cycle consists of a zero-point check and span test. The check values can be
output via the analog output. The progress of the check cycle is output on the
corresponding relay and, if the LCD is available, indicated by the text "Check cycle" on the
display.

° ® |[f the check cycle is not output on the analog output, the last measured
+1 value is output for the duration of the check cycle (approx. 20 s if the check
runs correctly).
® To trigger a zero-point check and span test, as well as a check cycle via a
binary input, a contact must be closed at the corresponding terminals for at
least 2 s.
® Automatic check cycles are carried out periodically from the parameterized
time interval, until the interval setting is changed (or the device is reset).
After a device reset (or power failure), the check cycle begins at the defined
time when the device resumes operation.
® |f the automatic check cycle and check cycle triggered via a binary input
occur at the same time, only the cycle triggered first takes effect.

2.4.1 Zero-point check

A special circuit arrangement in the sender/receiver units ensures that the transmission
signals from the transducers can be read back instantaneously and with the original
shape. These transmission signals are received as reception signals, amplified,
demodulated, and evaluated.

If the device is operating correctly, the exact zero point must be calculated here. This check
comprises a full check of all the system components, including the transducers. A warning
is output for offsets greater than approx. 0,25 m/s (0.8 ft/s) (depending on the measuring
distance and the temperature). In this case, you should check the transducers and
electronic components.

If the signal amplitude or shape does not match the expected values, the transducers or
electronic components are defective. In this case, an error message is output.

24.2 Span test

At the electronic zero point test, the time difference between both directions of signal
transmission is generated. It is calculated with the installation parameters gas
temperature, measuring distance and speed of sound and a velocity offset is calculated at
the zero point

This offset is added to the chosen span value and is output. The span value can be set to
between 50 and 70 % in steps of 1 % using the SOPAS ET operating software (factory
setting 70 %).

If all of the system components are intact, the entire measuring system will respond in the
prescribed manner.
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243 Check cycle on the analog output
A check cycle is output as follows:
» 90 s zero value (live zero)
» 90 s span value

» The output duration of 90 s is the default factory setting. It can be changed
with the SOPAS ET operating software (- p. 70, §4.2.5).

» This output is only expedient for measured values that depend on velocity
(flow velocity).
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Assembly and Installation

FLOWSIC200

3 Assembly and Installation

Project planning
Mounting
Installation
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3.1

3.1.2

Fig. 12

Project planning

Planning steps

Before you install the measuring system, complete the following planning steps:

» Decide on the location for the measurement.

» Select the system components on the basis of your application conditions and require-
ments, as described in - p. 16, §2.2

» Specify the mounting positions for the sender/receiver units, MCU and terminal box.

» Plan the power supply.

Requirements on the mounting position for sender/receiver units

The sender/receiver units A and B must be mounted to opposing tunnel walls, adequately
high above the road and shifted laterally (- Fig. 12). The angle between tunnel axis and
measuring axis should not be greater than 60° (minimum 45 °).

s e I = S Ao O sy oo m Tunnel wall
o é’g@% RSO s S0 84 LS008 2 558 unnelwa
e B SRS S Ry
) / Sender/receiver unit Master
I 1
\ { Sender/receiver unit Slave

YV

= S0 A

L AL ZR
G TP S DS A

max. permitted
vehicle height

O

caa_ Vo O Sl
9/4000@0@@ o
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WARNING
A » The measuring distance between opposing sender/receiver units must be

free from any installations to ensure undisturbed sound propagation
(observe clearance as shown -» p. 30, Fig. 12).

» Also ensure the minimum distance to vehicles passing by (- p. 30, Fig. 12).

» The sender/receiver units must further be positioned so that a minimum of
spray and dirt can contaminate the transducers, i.e. along the direction of
traffic flow (- Fig. 13).

Fig. 13 Positioning of the sender/receiver units

Correct Wrong

Q%W%"ﬁbqv ngarbﬁbd% wﬁo?gd 52 BBNF
OIS0 fev iAoy A ST Qgifé’a

° » If the measuring axis is very low above ground due to the actual site
+1 conditions, so that the max. permitted vehicle height penetrates the
required clearance, measurement can be interrupted during traffic jams.
» If the necessary distance between measuring axis and tunnel roof cannot
be guaranteed (in particular the case with square cross-sections), sound
reflection at the tunnel roof may lead to measurement errors.
This effect can be diminished by turning the measuring axis of the two
transmitter/receiver units down by about 5 ° (» p. 30, Fig. 12) or by attaching
sound-absorbing material to the tunnel roof.
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3.2

3.2.1

Fig. 14

Mounting

All of the installation work has to be carried out by the customer. This includes:
» Attaching the mounting brackets for the sender/receiver units.

» Configuring bus systems (if existing).

» Mounting sender/receiver units, terminal boxes and MCU.

WARNING:
A » When carrying out the installation work, observe the relevant safety
regulations and safety instructions in Chapter 1 at all times.
» If possible, carry out any assembly work while the tunnel is closed.
» Take suitable protective measures against possible hazards.

o
+1 All Dimensions are indicated in mm.

Attaching the mounting brackets for the sender/receiver units

Attach the mounting brackets to the tunnel walls or roof using the correct mounting set (for
available mounting sets see - p. 24, §2.2.5). Proceed as follows:

» Drill two holes at a distance of 40 mm (for drill hole details see - Fig. 14).

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

» Fasten the brackets using hexagon head screws or nuts.

Drill hole dimensions

Drill hole Tunnel wall/roof
==l o0le o
O QU voo I Tie bolt
i i i k__‘=""'| with locking nut
= ) o i R _' il
A D Q J:::I
d ) O Q Q Mounting bracket
J ) °© = |
A Depth _
Mounting set Dia. Depth Notes
2D4-1.4571/PA 6 >40 .
2D8/4D8-1.4571/PA 10 >70 Twr;e”/p:ggfshould be flush with the tunnel
2M8-1.4571 12 >60
The tie bolt must not protrude more than
2M8B/4M8-1.4529 8 265 12 mm from the tunnel wall/roof.
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322 Configuring bus systems

3221 Checking/configuring the termination

The connection between the sender/receiver units and the MCU must be terminated at the
begin and end with resistors. These are already on the circuit boards (jumper).

For checking/changing the termination, open the MCU and sender/receiver units, put the
jumper to the respective pins depending on the arrangement of the MCU, and then close
the device components.

Figure 15 Termination of bus wiring
MCU at the begin of the bus

MCU
Processor board
AB x= Option junction box
- Jumper T =Termination
[} 11 |
AB 1 AB 2 AB 8
FLSE200 FLSE200 FLSE200

Master Master

Master

[

MCU in the middle
of the bus MCU

AB x = connection box option x

AB 1 AB 2 AB 8

FLSE200 FLSE200 FLSE200
Master Master Master

I
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3222 Bus addressing
On bus systems (several pairs of sender/receiver units on one MCU), the required bus
address of a sender/receiver unit (master only) can be assigned by the hardware or
software (» p. 91, Fig. 4.3.4). Hardware addressing is read in with the start of the SOPAS ET
program and has a higher priority than software addressing.
Bus address and sensor number in the MCU are always identical.

NOTICE:

For bus systems it must be ensured that the bus address of the master
FLSE200 is correct.

The sender/receiver units must have different addresses. ldentical addresses
of several units cause the aborting of the communication with the MCU!

@ ——D

As standard, the address is set by means of a miniature switch on the digital board in the
sender/receiver unit (3 switches for hexadecimal addressing of address 1 to 7; - Fig. 16).

To change the address, open the sender/receiver unit and set the desired address. Then
close the sender/receiver unit.

Figure 16 Hardware addressing of sender/receiver unit

Digital board Position

Miniature switch > 83:

Switch 4 serves for master - - —
slave switch-over (Switch position for address 1/master)

Position

:

(No address reading/slave)

Address |1 2 3 4 5 6 7
Switch [1/2/3|1|2/3/1|2(3|1/2/3|1/2/3/1/2|3[1/2|3
ON X X X X X X X XX XX |x
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323 Mounting the sender/receiver units

Mount the sender/receiver units to the brackets attached to the walls. Positioning with the
connection cable from below shall be preferred (- Fig. 17, » p. 36, Fig. 19 and »  p. 37,
Fig. 21).

The sender/receiver units can be turned vertically and horizontally in a wide range to
facilitate precise alignment (- p. 37, §3.2.4). This allows a simple adaptation to the local
conditions, such as pitch of the tunnel wall and road surface or bends.

The horizontal turning range can be reduced and extended using the two bores in the
section of the mounting bracket which is directly connected with the sender/receiver unit.

FLSE200-M sender/receiver unit

Fig. 17 Upright arrangement with connection cable from below

Reduced turning range Extended turning range

125

Fig. 18 Upright arrangement with connection cable from above

Reduced turning range Extended turning range

210 245
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Fig. 19

Reduced turning range

210

Suspended arrangement with connection cable from below

Extended turning range
245

90

350 *

* including clearance for connection cable l

Fig. 20

220

Reduced turning range

210

Suspended arrangement with connection cable from above

Extended turning range

245
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FLSE200-H, FLSE200-HM

Fig. 21 Mounting the FLSE200-H / FLSE200-HM
Upright arrangement
] i
20 ° —~
[e ]
N
|| '

Y

FLSE200-H
FLSE200-HM

a=263

3.2.4 Aligning the sender/receiver units

After being mounted, the sender/receiver units must be aligned to

Suspended arrangement

30 °

180

Y

A

A

match their

transmission axes (- Fig. 22 und » p. 38, Fig. 23).

Fig. 22

%g g LTI
e
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Fig. 23 Horizontal misalignment tolerance

In exceptional cases, both transmitter/receiver units can be turned down by up to 5°
(» p.30,83.1.2).

Align the transmitter/receiver units in two steps:

1 Rough alignment using a string or the eye.

2 Fine alignment using a laser pointer or similar device.

325 Mounting the terminal box

Mount these component on a level base (tunnel wall or roof) as shown in - Fig. 24. Use the
correct mounting set (- p. 24, §2.2.5). For drill hole specifications and details on mounting
see » p.32,Fig. 14.

Fig. 24 Mounting dimensions for terminal box
Aluminium housing Stainless steel housing
Clearance for cables Clearance for cables
N v
<150 o | o (80) -l 150 >150 132 | >150
52 ” "
S e
| |
| |
| |
| | —
| i Reips
[ ==
| |
| |
| |
|
: y | V V
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3.2.6 Mounting the MCU control unit

Mount the control unit in a vertical, level, easily accessible and protected location
according to Fig. 25.

Fig. 25 Mounting dimensions of the MCU
210
i ) A s ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
N
A
N
S 2 N
ey 3 N

160 o8 120

A
y

Y

Clearance for cables >350

A
Y

Y Clearance for opening the door,
Minimum sideways distance to passing
vehicles when mounted

on the tunnel wall

The respectively suitable mounting sets can be used to the fastening (- p.24, §2.2.5;
installation » p. 32, Fig. 14).

° » The MCU control unit can be installed at a distance of up to 1000 m
+1 (3280 ft) away from the sender/receiver units using suitable cables (-
p. 40, §3.3.2) (use bus wiring as shown in pg. 45, Fig. 29; the length is
the total length of all the cables).
» We recommend installing the MCU in an operational room for trouble-
free communication with the FLOWSIC200.
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3.3

3.3.1

3.3.2

Fig. 26

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.

General instructions, prerequisites

Before you start the installation work, you must have carried out the steps described in

§3.2.

All of the installation work must be carried out by the customer. This includes:

» Laying all the power supply and signal cables

» Connecting the power supply and signal cables to the system components

» Installing the switches and power fuses

® » Plan adequate cable cross-sections (> p. 42, §3.3.3).

+1 » The cable ends with the connectors for connecting the transmitter/receiver

units must have adequate reserve length.

» Unused cable connectors must be protected from moisture and dirt (screw

on protective caps).

Notes for wiring

Wiring

FLSE 200 ,Slave”

= S\
S D e

) o S50

ﬁ%@;lﬂﬁ%?pv PR

[

Connection box

— — Connection cable FLSE200 (SICK scope of delivery SICK)

— - —- - Connection cable between MCU and connection boxes (customer wiring)
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3.3.2.1 Cable specification
Connection of Data transmission FLSE200 power supply | Cable type
Sender/receiver unit Connection FLSE200 Master: 1 pair of wires with UNITRONIC FD P BUS Combi
and connection box 2 pairs of wires (twisted pair), core cross section 3x2x0,25mm2+3x1 mm?
(SICK scope of supply) effective capacity core/core 1< 110 pF/m, | 1 mm?2

core cross-section = 0,25 mm?2

Connection FLSE200 Slave:

2 pairs of wires (twisted pair),

effective capacitycore/core I< 110 pF/m,
core cross-section > 0,25 mm2

e MCU and connection box
(customer wiring)

e connection box - connec-
tion box (customer wiring)

1 pair of wires (twisted pair),
effective capacity core/core < 110 pF/m,
core cross-section > 0,25 mm2

1 pair of wires with
core cross-section
> 0,5 mm2 (AWG 20)

e.g. UNITRONIC Li2YCYv (TP)
2x2x0,5mm2orequal

Recommended cable types for customer wiring of MCU and connection boxes
1 UNITRONIC LiYCY (TP) 2 x 2 x 0,5 mm?
1 pair of wires for RS 485, 1 pair of wires for transducer power supply;
not suitable for underground installation (protected laying required if necessary)
2 UNITRONIC Li2YCYv (TP) 2 x 2 x 0,5 mm?
1 pair of wires for RS 485, 1 pair of wires for transducer power supply;
alternativ to item 1; suitable for underground installation
3 UNITRONIC Bus FD P Combi 3 x2x 0,25 + 3 x 1,0 mm2
1 pair of wires for RS 485, 1 pair of wires with cross-section 1,0 mm2 for transducer
power supply, fpr cable length up to 2000 m at connection of 2 measuring points.

4 Special cable type ASS 4 x 2 x 0,5 mm?2
1 pair of wires for RS 485, 1 - 3 for transducer power supply;
Silicone, halogen-free, great temperature stability (heat and cold), red sheating (similar

to RAL 3000);
Accessory:

Braided cable sleeving PA-S 4, black; to provide mechanical protection and to cover the

sheating colour if necessary.

1 »

° | 2

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

» Cables of other manufacturers are useable if they have the same

specification.

» We recommend to coordinate the wiring of 1 MCU with several
measuring points (up to 8) with the manufacturer (- p. 18, §2.2.3).

» For the standard wiring (bus wiring) the manufacturer set termination
has to be deactivated in those system components, that are not on the

cable end.

NOTICE:

® -

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

» Cables must be routed without changing to other cable types in
between. Ensure continuous screening.

» Telecommunications cables such as A-2YF(L)2Y.. are not suitable.

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH

41



Assembly and Installation

3.3.2.2 Cable lengths

At wiring with several connected measuring points (- p. 13, Fig. 3) the maximum possible
cable lengths is reduced depending on the number of connected measurements as

follows:
Number of Cable type 2x2x 0,5 mm?2 Cable type 3x2x0,25 + 3 x 1,0 mm2
measurement points (e.g. UNITRONIC Li2YCYv(TP)) (e.g. UNITRONIC FD P BUS Combi)
1 1000 m 1000m
2 500 m 1000 m
3 330m 660 m
4 250m 500 m
5 200 m 400 m

Longer cable lengths can be realized in the following manner:

1 Use larger core diameter e.g. cable type with 3 or 4 pairs of wires and use 2 pairs for
power supply.

To ensure reliable power supply at large cable lengths the following specification of the
FLOWSIC200 have to be considered:

Supply of sender/reveiver units Typ 200M Typ 200H, 200HM
Current consumption per FSLSE200 35,5 mA 38 mA
Needed voltage at FLSE200 18-24VDC 18-24VDC

' NOTICE:

° The maximum cable length is 1000 m even if using larger core diameters.

2 Use MCU with high performance power supply
All solutions are available from the manufacturer on request.

333 Connecting sender/receiver units and connection boxes
Connect those components as shown in pg. 45, Fig. 29:

- between sender/receiver unit and connection box using the cables with connector
included in the delivery,

- between terminal boxes and MCU with customer cable.

WARNING:
A » Check any wiring again before you turn on the power supply. Otherwise the
sender/receiver units may be damaged.

» Always disconnect the system from the power supply before you modify the
wiring.
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3.3.4 Connecting the control unit in wall-housing

Fig. 27 Component configuration in the MCU (with options)

[

Option display module

-

fa

Option
interface module

Option I/0 module

@ le/ e (e |
o/ [o/ [e] [e] |
o] e e/ (o] |

(@] [e/ [e] [0 |

]

Processor board —J
Terminals for power =
supply 0
Fas
H=%

Necessary activities
» Connect the cables as shown in > p. 45, Fig. 29.

» Connect the cables for status signals (operation/malfunction, warning, maintenance,
check cycle; analog output, and external maintenance switch according to the require-
ments (- p. 45, Fig.29,» p. 46, Fig. 30, Fig. 31, Fig. 32).

!

NOTICE:

» Only use cables with twisted-pairs and screen (e.g. UNITRONIC LiYCY

(TP) 2 x 2 x 0.5 mm2 from LAPPKabel; not suitable for underground
laying).

» Connect the power supply cable to terminals L1, N, PE (- Fig. 27).
» Seal cable entries not in use with blind plugs.

A

WARNING:
» Be sure to check the wiring before switching the supply voltage on.
» Only modify wiring when disconnected from the mains and potential-free.
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Fig. 28

MCU processor board connections

MCU processor board connections

Power supply 24V d. c. RS232 Connection for /0 module option Connection for

Connections
foranalog inputs
land?2

Connection for
analog output

Connections
for digital inputs
1to4

display module
option

Connection
for LEDs

Connection
for interface
module option

USB plugin
connector

Connection for
external power

supply
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Bus wiring

Fig. 29 Bus wiring

MCU
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*: The wire colors serve only for identification of terminals to be connected with each other.
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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. 43, Fig. 27) and connect to the associated connection on the processor board with the

cable with plug-in connector (»  p. 46, Fig. 30). Then plug the I/0 module on the module
carrier.

Connect I/0 modules using the terminals on the module carrier (- Fig. 30, Fig. 31, Fig. 32),
the Profibus module using the terminals on the module and the Eternet module via
customer provided network cable..

® Terminal assignment AO module

Fig. 30 Terminal assignment analog output module

Analog output module Module carrier

® Terminal assighment Al module

Fig. 31 Terminal assignment analog input module

Analog intput module Module carrier

0 Qs
L

® Terminal assignment DO module (2 changeover contacts)

Fig. 32 Terminal assignment digital output module

Analog output module Module carrier DO1
n.o. com.

OO0 O OF
® Terminal assignment DO module (4 NO contacts)

Digital
Outut
Power
Relay

g2 L O4U O« O[] O4

n.c.® com. com. n.c.

Fig. 33 Terminal assignment digital output module (4 NO contacts)
Digital output module Module carrier __ po2 —, D04 —
n.o. com Bm. n.o.

\
l[l
i

Digital
Qutut
Signal
Relay
? ?
.
DO1  DO2
DO3 DO4

OPOPO*D O
O:DOQDQE
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Assembly and Installation

® Terminal data

Connection Module type
2xanaloginput | 2xanalogoutput | 2xdigital input Digital output Digital output
2 changeover contacts 4 NO contacts
Assignment
11 Al 1+ AO 1+ DI 1+ n.c.relay 1 n.o. relay 1
12 Al 1- AO 1- gnd com. relay 1 com. relay 1
13 Al 2- AO 2- gnd com. relay 2 com. relay 3
14 Screen (gnd) Screen (gnd) DI 3+ n.c. relay 2 n.o. relay 3
21 Al 2+ AO 2+ DI2+ n.o. relay 1 n.o. relay 2
22 Al 1- AO 1- gnd com. relay 1 com. relay 2
23 Al 2- AO 2- gnd com. relay 2 com. relay 4
24 Screen (gnd) Screen (gnd) DI 4+ n.o. relay 2 n.o. relay 4
Load
max. voltage 3VDC 15VDC 5.5VDC 30VAC/DC 24V DV
max. current 22 mA 22 mA 5mA 2A 36 mA

n.c.: normal closed
n.o. normal open
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Assembly and Installation

335

Fig. 34

Connecting the control unit in 19" rack

Connections on the MCU in 19" rack)

! Supply voltage 90 - 250V d.c. !

Terminals for customer-cables

Function Connection Terminal no.
Output relay 1 (operation/malfunction) com 1
n.c.b 2
n.0.2) 3
Output relay 2 (maintance) com 4
n.c.1) 5
n.0.2) 6
Output relay 3 (check cycle) com 7
n.c.1) 8
n.0.2) 9
Output relay 4 (maintenance request) com 10
n.c.1 11
n.0.2) 12
Output relay 5 (limit value) com 13
n.c.b 14
n.0.2) 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
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Assembly and Installation

Function Connection Terminal no.
Connections for sender/receiver unit mas- +24 31(36)
ter 24 32(37)
RS485 A 33(38)
RS485 B 34 (39)
scr 35 (40)
Input power supply 24V d.c. 3) 24V 41
gnd 42
Output power supply 24V d.c. 3) 24V 43
gnd 44
Input 30 V galv. separated + 45
- 46
RS232/4853) tx/ta 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): open in currentless condition (normal open)

3):  Use only after clarifying with manufacturer
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Installing and connecting optional 1/0 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.

Fig. 35 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-MODULH
- | SICK
o POWER Mutni ConTROL UNIT e
5 ] o
POWER oo FAILURE
° TxD RxD
ERROR MA;V;LEN;;’:CE
° | I%I

T T T T T T
8 7654321

Plug-in place
The MCU contains 8 plug-in-places for optional 1/0 modules. The connection of these
modules (analog and digital types) is carried out at the terminals 101-180.
Followingly the connection of the modules is represented exemplarily to plug-in place 1.

The connection of optional modules (analog and digital type) at the other plug-in places 2-
8 is carried out in the same way.

® Connection of analoge module

Fig. 36 Connection of analog module at plug-in place 1 (terminals 101-110)
AO (2x) Al (2x)
101 a 101 a
102 b - + 102 b - +
103 ¢ 103 ¢ :T
104 d 104 d e—m
105 a 105 a + -
106 b - + 106 b
107 ¢ 107 ¢
108 d 108 d
109 -gnd 109 -gnd
110 scr 110 scr
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® Connection of digital module

Fig. 37 Connection of digital module at plug-in place 1 (terminals 101-110)
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_Commissioning and Parameterization

FLOWSIC200

4 Commissioning and Parameterization

General

Standard commissioning procedure

Extended Commissioning

Operation / Configuration with Option LCD Display
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Commissioning and Parameterization

4.1

General

General notes

Commissioning essentially entails entering the plant data (for example, the measuring
path, installation angle), configuring the parameters for the output variables and response
times, and, if necessary, setting the check cycle (- p. 70, §4.2.5). A zero-point adjustment is
not required.

Additional calibration of the velocity measurement by means of a network point
measurement using a reference system (for example, a pitot tube flowmeter) is only
necessary if the velocity profile along the measurement axis is not representative for the
entire cross-section. The calculated regression coefficients can then be easily entered in
the device (» p. 90, §4.3.3).

The operating and configuration software "SOPAS Engineering Tool" (SOPAS ET) is supplied
with the device for configuring the system parameters. The required settings can be easily
configured using the software menus. Other functions (such as data backup and graphical
display functions) are also available.

Installing the SOPAS ET operation and configuration software

[
+1 For installing, you need administrator rights.

Prerequisites
® |Laptop/PC with:
- Processor: Pentium lll 500 MHz (or comparable type)
- USB interface (alternative - RS232 via adapter)
- Working memory (RAM): At least 1 GB
- Operating system: MS Windows XP, Vista, Windows 7 and Windows 8 (32/64 bit)
- Free memory: 450 MB
® USB interface cable to connect the Laptop/PC to the measuring system (MCU).

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

® The power supply must be switched on.

[ J
+1 Start the file "setup.exe" when the start screen does not appear.

Install the SOPAS ET program

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

[ J
+1 Start the file ,setup.exe“ when the start screen does not appear.

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. 55, Fig. 38). The driver can also
alternatively be installed by using the hardware installation program of the Windows
system control.
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_Commissioning and Parameterization

Fig. 38

This wizard helps you install software for:

EVAL232 Board USE <-» Serial

_"} If your hardware came with an installation CD
42 or floppy disk. insert it now.

‘What do you want the wizard to do?

(O Install the software automatically [Fecommended)

0]

Click Nest to continue,

I < Back I[ Mext > ][ Cancel ]

Found New Hardware Wizard

Please ch your h and installation options. :g

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and remavable media The best driver found will be installed.

[] Search removable media (floppy, CO-ROM...]
Include this location in the search:
E-\ LISB_ diver v | | Browse

() Don't search. | will choose the driver to install.

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

( < Back " Next > ][ Cancel

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for;

G USE Serial Converter

Click. Finish to close the wizard,
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4.1.3

4.13.1

Fig. 39

SICK
Sensor Intelligence.

New Project

» Datalogger

Connecting to the device
» Connect the USB cable to the MCU(P) control unit (- Fig. 4484.1.3) and the laptop/PC.

NOTICE:
The MCU(P) is connected via USB to the laptop/PC.
A serial interface (COM port) is simulated via which the connection is made.

» Start the program in the “SICK\SOPAS” start menu.
» The start page is displayed.

Changing the language
» If required, select the desired language in the “Tools / Language” menu (» p. 56,

Fig. 39).

» Confirm the dialog shown with “Yes” to restart SOPAS ET with the changed language.

Changing the language

Project Device P View WL Help SOPAS Engineering Tool | = | O | X

S=le e mc

E3 Languag v = English L.«

Export SDDs... B German M
Options... UH French Ve JE

I Ralian
L B Spanish

= Russian
Bl Chinese |Sensor 1) COM3[011]

oo
oo

Bl Portuguese

@ Japanese

Search devices: GDD2 | || Search settings..
2 connections found

v ¥ Details

Scan result | Device Catalog | Emulators
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4.1.3.2 Connecting to the device via the “Device family” mode (recommended search settings)
1 Click “Search settings”.
2 Select search mode “Device family oriented search” and click “Next”.

Fig. 40 Selecting the search mode

Search setfings

Select the search strategy

The search settings dialog helps you to setup the device search in a way which fits
best for your application.

® Device family oriented search (recommended)

() Interface oriented search

Description:

This option is the most convenient and easy to use way of setting up a search
configuration. Use this option if you want to restrict the search to some selected
device types or families.

Next = | Cancel |

3 Select device family “MCU” and click “Next”.

Fig. 41 Selecting the device family

Select the device family

[m

[] Select all

[ LMs1xx 2
[] LMSdxx

[] LMSSxx/25x%

[] mcs100FT

[] mcs3o0p

MCU

[] mL20

—

W

| <Back | [ Nexts | Cancel |

4 If devices are to be connected via Ethernet, configure the IP addresses:

NOTICE:
! MCU(P) does not support automatic recognition of IP addresses (SICK AutolP),
the IP addresses therefore have to be configured manually.
» Click “Add”.
® An IP address specified by the customer is entered at the factory if the address
+1 is available when the device is ordered. If not, standard address 192.168.0.10
is entered.

To change the IP address, see » p. 89, §4.3.2.3.
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» Enter the IP address of the device or the IP address range when several devices are
used and confirm with “OK” (- p. 58, Fig. 42). The IP addresses shown are exem-

plary.
» Click “OK”".
Fig, 42 Connection settings for connection via Ethernet (example)
Scan wizard x
Ethernet (TCP/IP): Address configuration
[ ] Automatic IP address discovery (SICK AutolP) Addiip address
Custom IP address configuration
| Select all () Single IP address
10133821 Add...
Edit.. (®) IP address range
Delete From (10133821
To 10133824
) DNS name
|. < Back | l Next > | Cancel ]
5 Click “Next”.
6 When devices are connected via serial connections (COM ports), select the COM ports
used and click “Next”.
' NOTICE:
® The MCU(P) is connected via USB to the laptop/PC.
A serial interface (COM port) is simulated via which the connection is made.
» If you are not sure which COM ports are used, select all COM ports.
Fig. 43 SelectingCOMports

Serial (Standard): Select COM ports

Please select the serial ports where your devices are connected.
[[] Select all

8 ] coms
] coms

|. < Back |l Mext > | Cancel .|
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7 To save the search settings, enter a name and click “Finish”.
SOPAS ET starts the device search.
The devices found are displayed in the “Device search” area when device search is
finished (» p. 62, Fig. 50).

Fig. 44 Saving the scan settings

Save the scan configuration

[ stck

You can also overwrite an existing scan configuration. Please select the scan configuration
you want to overwrite:

| <Back | Finish | Cancel |

4133 Connecting to the device with advanced mode
1 Click “Search settings”.
2 Select search mode “Interface oriented search”.
3 Select the communication interfaces where the search is to be made and click “Next”.

Fig. 45 Selecting the communication components

Select the communication component

[ select al
Ethernet communication (TCP/IP}

D USE communication

Serial communication (Standard)

D 10Link communication

["] Hiperface communication

D Serial communication (DMESx, Dxb0)

D Serial communication (OD Series)

|. < Back |l Mext > | Cancel |

4 Configure the interfaces and click “Next”.
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Fig. 46

Fig. 47

Ethernet communication
» Select “Custom IP address configuration”.
» Click “Add”.
» Enter the IP address of the device or the IP address range when several devices are
used and confirm with “OK”.
» Select TCP port 2111 in the “TCP port” directory.
» Define the protocol settings in the “Protocol” directory according to » p. 60, Fig. 46.

Defining the protocol settings

Serial (Standard): Advanced scan settings

|Baudrate | Enable SOPAS Hub scan

Protocol Cola addressing mode

| Tirming | Duplex mode half-duplex v

| < Back |[ Next > ]| Cancel |

» Define the timeout settings in the “Timing” directory according to - Fig. 47.

Defining the timeout settings

Ethernet (TCP/IP): Advanced scan settings

| TCP port |

- Scan timeout 2000 ms
Protocol | ekl
| Connection timeout 200[1 ms

g pdditonaltimeowt [0 ms

| < Back |[ Next > ]| Cancel |
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Serial communication (when connected via USB)

' NOTICE:
® The MCU is connected via USB to the laptop/PC.

A serial interface (COM port) is simulated via which the connection is made.

» Select the COM ports used.

» If you are not sure which COM ports are used, select all COM ports.

» Define the baudrate settings in the “Baudrate” directory according to » p. 61,
Fig. 48.

Fig. 48 Defining the baudrate

Serial (Standard): Advanced scan settings

Baudrate D Select all

Format D 1200 2
| [[] 2400

] 4800

| |[C] 9600

[] 19200

[] 38400

57600

[] 115200 v

Protocol

Timing

| < Back ., Mext > ,. Cancel |

» Configure the data format in the “Format” directory according to » p. 61, Fig. 49.

Fig. 49 Configuring the data format

Serial (Standard): Advanced scan settings

Baudrate Data bits
Format Parity
Protocol Stop bits
.Timjng | SiLink Wakeup

| < Back ., Mext > ,. Cancel |

» Define the protocol settings in the “Protocol” directory according to » p. 59, Fig. 45.
» Define the timeout settings in the “Timing” directory according to » p. 60, Fig. 46.
5 To save the scan settings, enter a name and click “Finish” (- p. 59, Fig. 44).

SOPAS ET starts the device search. The devices found are displayed in the “Device
search” area when device search is finished (» p. 62, Fig. 50).
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4.1.4 Information on using the program

Fig. 50 Overview

Horw Progect B 8 A - | Deviceseann

w00 s C)

-+ i Tod |- O] %

-

& = | Device search -
sl @08

5

=) MCU S0 1215842
) MCU SO0 19133820111
=) FLOWSICIO0 M (Semor 1] 151338252110 1 1)
=1 FLOWSKE00 PR iSemaor 71 102334130318 1)
=) MCULP (SICK) 190338010118
*) FLIO0 XS 80 (Sewaor 1) 151008222011 01 1)

" 57 | e feam wen Cotsteraticantatsngs

» Dataresorde Deveie sfih | Dewsce eatalog | Emdioes

)

1 Device search 4 Device search abort
2 Project area 5 Device search result
3 Device search progress 6 Number of devices found
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Device selection

» Move the required devices with drag-and-drop or a double-click on the required device

into the project area.
- The configuration of the devices is shown in a separate device window.

- The device windows can be opened by a double-click on the respective
device file or the context menu (» p. 64, Fig. 52).

Fig. 51 Device selection
S|CK Project Device  Param View Tools Help SOPAS Engineering Tool | = | O | X
Sensor Intelligence. D @ | @ -]
New Project 88 2 & ~ | Device search -
MCU (SICK) ~ || FLOWSIC200 H (Sensor1) = Al Ead | @ © R
Online = Onlme = )
i‘l (¥) MCU (SICK) 10133821:2111
= [ - | (¥) FLOWSIC100 M (Sensor 1) 10.133.8212111(011}
Versia SL0LHD verla V145 (+) FLOWSIC100 PR (Sensor 2) 1013821211101 2)
S/ Not available S/M: 10408543 . o B
101338232111 101338232111 (011} (®) MCU (SICK} 10.1 11
R A @) FLOWSIC200 H (Sensor 1) 101335232111{011)
", MCU (SICK) 101338242111
(¥) MCU-P (SICK) 101338222111
(+) FL100 EX-S 80 (Sensor 1) 10.133.8222111(011)
Search devices: DD | = | | Search settings...
v
< > 8 connections found
» Datarecorder Device search [[Davice catalog [ Emators |
f . . . .
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Fig. 52

Table 1

Device context menu

Device

Parameter Project  Device  Parameter

SICK e

Sensor Intelligence.

SICK

UQ DL

Sensor Intelligence.

MNew Project

MCU (SICK)

Version: 01.04.00
S/M: Not available
101338232111

Online
E‘ Login

L] Online

MNew Project

(vovsco -

FLOWSIC200 H (Sensor 1)
. Online

@&, [ Login

Version: V1.4.08
S/M: 10408543
101338232111 {011}

L] Online

Online| Open device window...
E‘ Login
Go offline
Connection r
Version: 01.04.00
S/M: Not available Eploadifiomideace
10133.82.3:2111 Download to device
L ] Online Login

FLOWSIC200 H (Sensor 1)
~ | Import...
. Online

—. [ | Export..
|l E‘Logln

Delete device

Version: V1.4.08
S/M: 10408543
101338232111 {011}

L] Online

Contents of device context menu

Context menu Description

Go online Establishes the connection between SOPAS ET and the device.
Go offline Interrupts the connection between SOPAS ET and the device.
Connection Select Connection: Changes the connection settings.

Deselect Connection: Deletes the connection settings.

Upload from device

Uploads all parameter values from the connected device and transfers
them to SOPAS ET.

Download to device

Downloads the parameter values from SOPAS ET to the connected
device. Only those parameter values which can be written at the
currently logged in user level are downloaded.

Login Opens the login dialog.

Logout Logs out the user from the device.

Import Imports a suitable device from the *.sopas file and overwrites the
parameter values with the values saved in the *.sopas file. During
import to an online device, the parameters are immediately down-
loaded to the device. Only those parameter values which can be written
atthe currently logged in user level are downloaded.

Export Exports the device information and the associated project information

and saves them in a *.sopas file.

Delete device

Deletes the device from the project.

Password

Certain device functions are first accessible after a password has been entered (- Fig. 53).
Access rights are assigned in 3 levels:

User level

Access to

0 |Operator

Displays measured values and system states

1 |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)
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The Level 1 password is contained in the Annex.

Fig. 53 Entering the password

SICK Device MCU (SICK) Parameter View Help |_ | l:l| x

Sensor Intelligence. « *‘3‘%‘&3@0‘ i~y "GQmQEHQ‘

4
Overview

» u:,] Configuration
» u:,] Adjustment

» () Maintenance Device MCU (51CK)
3 Userlevel Authorized operator v

Login .I. Close J [ Help

SICK

Sensor Intelligence.

“.S.ys.tem S-tEtL.IS B‘ICU' Context Help [

* Operator ¥ MCU(SICK) > 10.133.82.1:2111 * orline synchronized & Write immediately

4.2 Standard commissioning procedure

This Section describes all the settings that are essential to ensure that the device
functions correctly.

o Until the installation data (- p. 66, §4.2.1) has been fully entered, the error
message "Error Parameter" is output.

The following steps are required to enter/change parameters:

» Connect the measuring system to the SOPAS ET program, scan the network and move
the required device file ("MCU", "FLOWSIC200 M/FLOWSIC200 H/FLOWSIC200 H-M") to
the project(» p. 62, §4.1.4).

» Enter the password level 1 (- p. 62, 8§4.1.4), and open the "Maintenance/Maintenance"
directory (MCU) or "Maintenance/Maintenance Status" directory (sender/receiver unit).

» Activate the "Maintenance on/off" check box (MCU) or "Sensor Maintenance" (sender/
receiver unit), and click on "Set State".

Fig. 54 Switching to Maintenance Mode
SICK Device MCU (SICK) Parameter View  Help [SIEE=
Sensor Intelligence. il |§|aa‘m @ 0‘ L bl Rl Bt [DQEQEHQ‘
4 [J mcu (SICK)
D Overview

» ) Measured Values Device Identification

b () Diagnosis

4 Uj Configuration _'_'E:_ Selected variant | Universal W Mounting Location | SICK |

¥ ) Adjustment —
a4 \L:] Maintenance
Maintenance / Operation

i
SI ( : K o Maintenance onfoff Set State
Sensor Intelligence.
System Status MCU | Context Help Maintenance 3

¥ oOperator ¥ MCU(SICK) > 10.133.82.3:2111 * oniine synchronized & Write immediately
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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 (» p. 66, Fig. 55) and check whether the type shown in the "Variant" window is the
right one ("Universal (Bus)" for FLOWSIC200).

' NOTICE:
° The MCU must be connected to the sender/receiver units.

» If this is not so, set the measuring system to "Maintenance" mode, select "Service"
password level and enter "service".

> Select "Universal (Bus)" in the "Variant" drop-down list ("Application selection" group),
click on "Reset MCU" and restart the measuring system.

Fig. 55 Assigning the sensor

Device MCU(SICK) Pammeter View Help ) - [=]o] x
g&!}?nt&%g&nm, ¢*|&|\aa__@|_f]@|\0vﬁv DQ@E@||@|

4 [J mcu (sIcK)
i:] Overview

¥ ) Measured Values

» () Diagnosis = z

4 () Configuration Device Identification
Bi Application Selaction = :

Display Settings |MCU |  Selected variant | Universal v Mounting Location 5_510(
» (J 1/0 Configuration

|£] Analog Function Blocks
2] Digital Function Blocks Application Selection
2] Limit Value Switches
|_'} System Configuration
) value Damping

» ) Adjustment

» (J Maintenance

SICK

Sensor Intelligence.

Variant | Universal v| | Resetmcu

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

< >
System Status MCU | Context Help Application Selection 3 | Maintenance 3

# authorized operator ¥ MCU (SICK) ™ 10.133.82.3:2111 * oriine synchronized & Wite immediately

FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘



_Commissioning and Parameterization

422 Activating connected sender/receiver units

All sender/receiver units units connected to the MCU must be activated in the "Connected
sensors" group in the "Configuration /System Configuration" directory (correct if

necessary).

Fig. 56 "Configuration / System Configuration" directory (example for settings)
SICK Device MCU (SICK) Parameter View Help |=]a] =
Sensor Intelligence. @ *|$|aa]m m0| |~ DEEDEEB“@I
m Eﬁmo Connected sensors (o

» () Measured Values
» () Diagnosis Sensor 1connected [¥]
4 C,unﬁgurai?'on
ﬂgp:,t::w Sensor 2 connected ||
» J 1/0 Configuration
(2] Analog Function Blodks Sensor 3 connected [ |

Sensor 4 comnected [
(=] Value Damping

1 2 Adjustment —
> 3 ; Sensor 5 connected | |

Sensor 6 connected ||

Sensor 7 connected ||

SICK

Sensor Intelligence. Sensor 8 comnected [

| System Status MCU | Context Help System Configuration 3

¥ puthorized operator ¥ MCU (SICK)  * 10.133.82.3:2111 * online synchronized % Write immediately
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423 Assigning the measuring system to the installation location
Sender/receiver unit and MCU can be assigned to the respective measuring place
obviously.
» For MCU:

Select "Configuration / Application selection” directory (- p. 66, Fig. 55), set the mea-
suring system to "Maintenance" mode (- p. 65, §4.2) and select "the password level 1
(- p.62,84.1.4).

» For sender/receiver units:

Open the device file "FLOWSIC200 M", "FLOWSIC200 H" or "FLOWSIC200 H-M", open
the "Configuration / Application Parameters" directory, set the sender/receiver units to
"Maintenance" mode and enter the password level 1.

» Enter the desired name in the "Mounting location" text field.

Fig. 57 "Configuration / Application Parameters" directory
SICK Device FLOWSIC200 H (Sensor 1) Parameter View Help [=|a] x
Sensor Intelligence. & "‘5‘@&‘@@0‘ Ll "Damam“@‘
4 [J FLOWSIC200 H (Sensor 1) = = =
[) Overview Device Identification
» (] Diagnosis
i ﬁ r n r
4 .Jonl g;n LOV |Sensor 1 | Mounting location |Dresden
» J Adijustment
4 .‘j Maintenance
[Z) Maintenance Status Installation Parameters
Installation angle 45| ° Path length 3,?: [m v
Calibration Coefficients
Calibration coefficients for flow velocty
v_cal=Cv_2*? + Cv_1* +Cv_D
ov2 | 0.0000] [sim v| ov_1 | 1.0000 oo 0.0000| [m/s v|
Calibration coefficients for temperature
T_cal=CT_2*T* +CT_1*T +CT_0
SICK cr_2 0.0000| 1K cr_1 1.0000 cTo 0.0000| K
Sensor Intelligence.
| context Help | . Application Parameters 38 | Maintenance Status 3 |

¥ Authorized Client ¥ FLOWSIC200 H (Sensor 1) > 10.133.82.3:2111{0 1 13 * online synchronized & Write immediately
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424 Entering application data

Before a measurement can be started, you have to select the system of units (metric or

imperial units) and enter the application parameters (measuring distance, installation

angle). The following steps have to be carried out:

» Open the the "FLOWSIC200 M", "FLOWSIC200 H" or "FLOWSIC200 H-M" device file.

» Set the sender/receiver units to "Maintenance" mode and enter the password level 1
(- p.62,84.1.4).

» Select the "Configuration / Application Parameters" directory (» p. 68, Fig. 57).

» Enter path length and installation angle in the "Installation parameter" group (- p. 68,
Fig. 57). The settings are uploaded to the FLOWSIC200 after switching from "Mainte-
nance" to "Measurement".

The application parameter settings are converted automatically if you change
+1 the system of units.

For setting application parameters the following is valid:

Fig. 58 Basic parameters

= SE ST et )
(R b ﬁﬂgﬁ.?;b%z? NS D 0 SRS D

Flow direction o \\\5 Windows Parameter
W .
e Installation |o

angle Angle between the
measurement axis
and flow direction

Path length L
\ Distance between the
transducers

I I [
/
/

/,

dgévwbﬁd OGBS 0 X
S =

o2 5,
DS wv

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH



Commissioning and Parameterization

425 Determining the check cycle
Open the "MCU" device file and select the "Adjustment / Function Check - Automatic"

directory for modifying interval time, control value output on the analog output and the
starting timepoint for automatic check cycle.

Fig. 59 "Adjustment / Function Check - Automatic" directory (example for settings)

Device MCU(SICK) Parameter View Help |=]a] =
ss!,(]:t'.gm a=(Glgalane|s -~ -|O0BDE0| 9|

4 [ mMcu(sicxk)

2] Overview Device Identification
b () Measured Values
» (J Diagnosis [mcu Selected variant | Universal v | Mounting Location |SICK
» () Configuration : : -
4 {J Adjustment
§ Function Check - Automatic| Function Check

(=] Function Check - Manual
» (J Maintenance

Qutput duration of function control value | 90|s

Function check interval 24hous v |
SI K Function Check Start Time
Hour [ 8] Minute[ o

Sensor Intelligence.

System Status MCU | Context Help Function Check - Automatic 3§

# Authorized operator ¥ MCU(SICK) > 10.133.82.3:2111 * online synchronized & Write immediately

Entry field Parameter Remark

Output duration of | Value in seconds Output duration of control values
function control

value

Function check Time betweentwo |- p. 26, §2.4

interval check cycles

Function check start | Hours Defining a start timepoint in hours and minutes
time

Minutes
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4.2.6 Configuring 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 / I/0-Configuration / Analog Output / Analog Outputs -
General Overview" directory.

Fig. 60 "Overview" submenu (example for settings)
SICK Device MCU (SICK) Parameter View Help S
Sensor Intelligence. @ *‘&‘Q&‘@ mo[ |~ '[DEEDQEH@‘
4 [ mMcu (sIcK)
Overview
» () Measured Values
» () Diagnosis

4 ] configuration
[5) Appication Selection
|2] Display Settings
4 () 1/0 Configuration
[2) Interface Module |
4 () Analog Output

| AO Parameters Analog Outputs - General Configuration

» J Analog Input
» () Digital Output

» () Digital Input Error Current OutputError current  |no v |

D Analog Function Blocks

D D.iq?tal Fmdjoﬂ Bocks Maintenance current [ 0.5/ mA  Currentin maintenance | Measured value V]
2] Limit value Switches —

D System Configuration
2] value Damping

» () Adjustment

» (J Maintenance

|

SICK

Sensor Intelligence.

| System Status MCU | Context Help | Analog Outputs - General Overview 3

¥ authorized operator ¥ MCU (SICK) v 10.133.82.3:2111 * online synchronized & Write immediately

Entry field Parameter Remark
Error Current Value < Live Zero (LZ) mA value to be outputin "Malfunction" state (error case) (size depends on
or>20mA 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 | mA value to be output during maintenance
Zero
Cur.rent in User defined value Avalue to be defined is output during "Maintenance"
maintenance Last value The value measured last is output during "Maintenance"
Measured value The current measured value is output during "Maintenance".
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Parameterization

The "Configuration / I/0 Configuration / Analog Output / AO Parameters" directory allows to
assign the signal source (measuring signal of a sender/receiver unit) to the standard
analog output (AO) as well as to define the values for Live Zero and measuring range.

Fig. 61

SICK

Sensor Inteligence. [REREIEE 2l @e|n - o - jmm = a2 Rz [
4 [ mou(sick) R
(=) Overview Configuration analog output 1
k) Measured Values
b ) Disgnosis
4 ] Configuration
(2] Appication Selection
(2] Dusplay Settings
) 1O Configuration
jlﬂ:&!xem.ie
4 () Ansiog Output
[2) Analog Outputs - General Qverview
b Anaslog Input
b ) Digital Qutput
¥ () Oital nput
1] Analag Function Blocks
2] Digytal Function Blocke
L] Lieit Ve Switchas
2] System Configuration
=] Velue Damping

Source sensor Sensor 1 ¥ Source value [vahez v

Range high

Write absolute valve [ ]

Configuration analog output 2

Source sensor Notass;wed w Source value _v‘ah;:* Ll

Live zero 4 v | Range high 0.00

Qutput checkeyde results on the A0 [ ] Write absolute valve [ |

Configuration analog output 3

SICK

Sensor Intelligence.

ot assgred v Source value [vahoe 7 v |

Scurce sensor

System Status MOU | Context Help

Analog Outputs - General Overview B | A0 Paramaters M

& puthorized operstor

¥ mou(S100 v 10.133.82.3:2111 * cnine

symebronized & Write immesiately

Entry field

Parameter

Remark

Source sensor

Sensor1to 8

Sender/receiver unit whose output signal has to be assigned to the analog
output.

Source value

Measured value 1

Volume flow in operating conditions*

Measured value 2

Gas velocity

Measured value 3

Sound velocity

Measured value 4

Acoustic temperature

Measured value 5

Temperature A*

Measured value 6

Temperature B*

Measured value 7

Signal noise ratio A

Measured value 8

Signal noise ratio B

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 Uppermeasuring range limit | Physical value at 20 mA

Output check Inactive Control values (- p. 26, §2.4) are not output on the analog output .

a)]/gl%esults on T Active Control values are output on the analog output (the " Qutput 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.

*not relevant for FLOWSIC200
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4.2.7

Fig. 62

SICK

Sensor Intelligence.,

4 [} mcu(sick)
Overview

b ) Diagnosis

Configuring the analog inputs

The "Configuration / 1/0-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 SICK service.

"Configuration / 1I/0 Configuration / Analog input / General Configuration" directory (example for setti

ngs)

Device MCU (SICK) ter View Hebp [-la] x

cwlclaalnoe v |-~ -[0Bnaalel

4 (] Configuration
[} Application Selection
|2) Display Settings
4 {J 1jO Configuration
[2) Interface Module

b ) Measured Values

b [ Anslog Output

4 (] Analog Input

b (J Digital Output

b J Oigital Input

[£] Analog Function Blacks
=) Digital Function Blocks
=] Limit Value Switches
|] System Configuration
|] Value Damping

& Authorized cperator

SICK

Sensor Intelligence.

System Status MCL | Context Help
¥ Mou(SIK) > 10.133.82.3:2111 % onine synchronized & Write mmediately

Parameter analog input 1

Aim value in the MCLl measurement block | Value 1 v| Rangelow [ oo Range high | 100.00/

Live zero 400 mA Indicate NAMUR error (V]

cc2 0.00000 cc1 0.0203| cco 0.00000

Parameter analog input 2

Aém value in the MCU measurement block | Value 2 v Rangelow [ o000 Range high | 1000.00

Live zero 4.00| mA Indicate NAMUR error ||

cc2 0.00000 CcC1 0.02036 cco 0.00000
General Configuration 3

Entry field Parameter Remark
Aim value in the MCU |Valuelto 8 Variable to be assigned to the selected analog input
measurement block
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 pointvalue > 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
(LZ to 20 mA).
activ An error is signalized for underflow or exceeding of the set current range (LZ
t0 20 mA).
CcCc2 square correction factor Correction factors (predefined by the manufacturer) for calibrating the
. - input variable
CC1 linear correction factor Change only by SICK service!
cCco absolute correction factor
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4.2.8

Fig. 63

SICK

Sensor Intelligence.

v

¥ Authorized operator

Configuring the limit value relay
Select the "Configuration / Limit Value Switches" directory for parameterization.

"Configuration / Limit Values Switches” directory

Device MCU (SICK) Parameter View Help

=|a] x

es|e/aalpne|r -~ 080339

4 [ mcu(s1cK)

D Overview

() Measured Values
» () Diagnosis

4 ) Configuration

D Application Selection
2] Display settings
J 1/0 Configuration
Analog Function Blocks
) Digital Function Blacks
i Limit Value Switches
System Configuration
[£) value Damping

» ) Adjustment
» J Maintenance

SICK

Sensor Intelligence.

System Status MCU | Context Help

¥ MCU(SICK) >

Limiting value switch 1
Source sensor |Sensor1 v|  Source value [Value 3 v/
Limit value 100] Switchat [ Under Limit v |
Hysteresistype  |Percent v |  Hysteress | 5

Aim bit 3t MCU status |Relais 5 v |

Limiting value switch 2
Source sensor Sensor 1 v Source value | Value 1 v
Limit value [ o Switthat | OverLimit v
Hysteresistype | Absolute v | Hysteresis | 1]

Aim bit at MCU status | notused v |

Limit Value Switches 3§

10.133.82.3:2111 * online synchronized & Write immediately

Entry field

Parameter

Remark

Source sensor

Sensor1to 8
MCU

Sensor to whose output signal a limit value shall be assigned

Source value

Measured value 1

Volume flow in operating conditions*

Measured value 2

Gas velocity

Measured value 3

Sound velocity

Measured value 4

Acoustic temperature

Measured value 5

Temperature A*

Measured value 6

Temperature B*

Measured value 7

Signal noise ratio A

Measured value 8

Signal noise ratio B

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
Zielbit Relais 5 Aim bit = special memaory in the MCU for monitoring limit values
*not relevant for FLOWSIC200
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429 Setting the response time
Select the "Configuration / Value Damping" directory to set the response time.

Fig. 64 "Configuration / Value Damping" directory (display for one connected measurement system)

Device MCU (SICX) F View Heb N E=iEEx
gi‘ﬁjﬁw ew|o|ealpae|r -~ -|l0a020| 9]

4 [J meu(sicx)
[2) overview
b ) Measured values
» () Diagnosis
4 ) Configuration Device Identification
[ Application Selection
|2) Display Settings F=TE el 7 i o s
¥ 1/0 Configuration MU |  Selected variant  Universal Mounting Location {510
Analog Function Blocks
|=) Digital Function Blocks
2] Limit Value Switches
] System Configuration

B Value Damping Damping time for Sensor 1 10] sec
b () Adjustment
» () Maintenance

SICK

Sensor Intelligence.

| System Status MCU | Context Help Value Damping 88

# Authorized cperator ¥ MCU (SICK) ™ 10.133.82.3:2111 * online  synchronized & Write immediately

Field Parameter Remark
Responsetime |Valueins Response time for the selected measured variable (- p. 18, §2.2.3)
Sensor 1

o If more sender/receiver units are connected, a separate window exists for
"'1 every measurement system for the individual setting of the response time.
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4.2.10 Output of flow direction

To output the flow direction the measuring range must be set in the "Configuration / I/0
Configuration / Analog Output / AO Parameters” directory to a negative and a positive
range. The zero point is then between the two end values. Underrun or exceeding of the
zero point can than signalised additionally with the limit value (- p. 74, §4.2.8).

Example:
Measuring range: -20 ... +20 m/s

The live zero value (= Range low) corresponds to a physical value of -20 m/s, the 20 mA
value (= Range high) to a physical value of +20 m/s.

For LZ = 4 mA the zero point is 12 mA.

Fig. 65 "Configuration / 1/0 Configuration / Analog Output / AO Parameters” directory
SICK Device MCU (SICK) Parameter View Help |=]|a| =
Sensor Intefligence. <ok :}|aalaﬂ’m'mvluamam!lﬂ
4 [ mcu(sIcK) A
() overview Configuration analog output 1
b Measured Values
: j mm Source sansor Seserl v Sourca vake [vae 2 v]
2] Appication Selectan
(2] Dusplay Settings Live zvo aml v Range low -20.00 Range high -20.00
4 ) 10 Cenfiguration .
5 jm;ﬂ:f Output checkcyde resuts on the AD [ Wirite absokte valve []
) Analog Outputs - General Overview
AOPvmburs
b (D Anslog Input Configuration analog output 2
b ) Ogital Output
b () Dugital Input —
(2] Ansiog Function Blecks Scurce sensor Mot assgned v Source value |Value 7 |
(=) Digital Function Blocks
2] Limit Value Switches Live zer0 ama v | Range low 0.00 Range high 0.00
2] System Configuration e
(=) Value Damping - =
b Adnstment Output chedkeyde results cn the A0 [] Virite absokute valve [
b ) Mantenance
SICK Configuration analog output 3
Sensor Intelligence, Source sensor Nntas&gned v Source value [vahoe 7 v | S
System Status MOU | Context Help Anslog Outputs - General Overview B | A0 Paramaters }

¥ puthorized operator ¥ MOU (SIO0) ™ 10.133.82.3:2111 * onine synchronized & Write immediataly

It's also possible to output only the sum of the measured value. To do so, activate the
"Write absolute value” checkbox.

NOTICE:

The limit relay must be parameterised absolutely to output the sum, otherwise
it's not possible to signalize underrun or exceeding of the zero point.
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4.2.11

Fig. 66

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

[Z| Speichern unter @
\../H\_/I | & Windows » Metwork Shortcuts - | +3 | | Network Shortc chsuchen D |
Organisieren » MNeuer Ordner == - i@]

. SystemCertificates i Mame :
. Templates

+ FLOWSIC100.s0pas

. UProof -
+.| FLOWSIC200.50pas

. Vault
. Windows
. Cookies
, [ECompatCache
, [ETldCache
. Libraries
. Metwork Shortcuts
. Printer Shortcuts

. PrivaclE - |4 m 3
Dateiname: -
Dateityp: | SOPAS (*.sopas) SOPAS ET Datei - |

“ Ordner ausblenden Speichern l | Abbrechen |
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Saving as a protocol
» Select device and actualize the device parameters using the "Upload all Parameters
from Device" menu.

Figure 67 Actualising the device parameters

SlCK Device  MCU (SICK)

Parameter RIS [-. [ (=] I x

Sensor Intelligence. o e ED B CE | I 9 |
Ay Redo Cisy
[8)  wirite all parameters to device
Write modified parameters
[®)  Read from device
() Maintenance @  Save permanent
Import Sopas Backup,

SICK

Sensor Intelligence.

| System Status MCU | Context Help

¥ Authorized operator ¥ MCU (SICK) 0. :2 synchronized & Write immediately
> Select the "Diagnosis / Protocols" directory and click the button for the desired type of
registration.
Figure 68 "Diagnosis / Protocols" directory
Device FLOWSIC200 H (Sensor1) Parameter View Help [=]o] x
sreormensence. ARIE L E AR =1=1: =1 )
4 [J FLOWSIC200 H (Sensor 1)
[2) overview Device Identification
4 () Diagnosis
[£) Device Information
D Error Messages/Warnings |F'_C.'.'SIC2IJD H | |‘Sensor 1 ing location Dresden
=] Sensor Values
» (J Configuration
» [_J Adjustment B sout
» Lj Maintenance
print | | F preview PDF export parameter
SICK | Disgnosisprint | | Diagnosis preview | | PDF export diagnosis
Sensor Intelligence.
| Context Help |

* Authorized Client ¥ FLOWSIC200H (Sensor 1) * 10.133.82.3:2111{0 1 1} online synchronized & Write immediately

Figure 69 Specifying file name and storage location

Save as PDF file

Save In: | | Documents v |
| Corel User Files T Installationsbeispiele_FLOWSIC500.pd
| gegl-0.0 F MCU_D0008700_20140318084625_DE.
|| Meine Datenquellen L MCU_D0008700_20140318101000_EN
| sap ) MCU_D0008700_20140318101111 EN
| Sisulizer 2010
| Sisulizer 2010 (2)
| Sisulizer 2010 (3)
| Sisulizer 2010 (4)
T FL100_EX-5_80_10218553_20140416091730_ParameterPrint_Sensor_1.pdf
X FL500_DN80.pdf
<] >
File Name: |FLOWSICZUO_H_IO“KJB543_20140?25140BS_ParameterPrhtZOO_Sensor_l |
Files of Type: | FDF file (*.pdf} Y] |
Save | | Cancel |
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Parameter protocol example

Fig. 70 FLOWSIC200 H Parameter protocol (example)

FLOWSIC200 - Parameter Protocol
Device type: FLOWSIC200 H
Mounting location: Dresden

Sensor 1

Device Information Device Parameters

Device type FLOWSIC200 H Transmit Parameters

Firmware version 01.4.08 Transmit frequency A (Master) 17.5kHz

Parameter CRC (HEX) 0CD4 Transmit frequency B (Slave) 17.5kHz

SN S/R-Unit Master 10408543 Total periods A (Master) 8.0

SN S/R-Unit Slave 10408544 Total periods B (Slave) 8.0

R R Activation periods A (Master) 8.0

Appllcatlon Parameters Activation periods B (Slave) 8.0

Path length 3.7000m Retarding attenuation A (Master) 10.0

Installation angle 45.00° Retarding attenuation B (Slave) 10.0

Velocity Cv_0 0.0000m/s Amplitude A (Master) 0.8

Velocity Cv_1 1.0000 Amplitude B (Slave) 0.8

Velocity Cv_2 0.0000s/m Sensortype 18kHz

Temperature CT_0 0.0000 System runtime A (Master) 280.0us

Temperature CT_1 1.0000 System runtime B (Slave) 280.0ps

Temperature CT_2 0.0000 Signal Processing

Fix temperature 5.00°C Lower fraction 35%

Norm. speed of sound 331.500m/s Upper fraction 50%
Number of averaged signals 10
Median buffer size 15
Average median 70%
Multiburst 1
Measuring cycle 500ms
Transmit delay B (Slave) 200ms
Gain
Gain level A (Master) 30dB
Gain level B (Slave) 30dB
Target amplitude 60%
Damping 10
Gain control deactivated no
Receiving Window
Window size 2000
Precounter 0.00ms
Control deactivated no
Limits
Limit warning 80%
Limit malfunction 97%
Limit SNR 15dB
Plausib. threshold 20%
Limit range 60.00m/s
Limit. max. transd. temp. 250.0°C
Low flow cut off 1.0m/s
Serial Interface
Baud rate 57600baud
Bus address 1
Response delay 10ms

7/25/14 2:01 PM page 1/1
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42.12 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" Standard start-up is now completed.

Fig. 71 Setting the operational state

SICK Device @(su) o Help . [=]a] x
Sensor Intelligence. [N ¢|&|~Qa|@ﬂf’|f‘ ] ~|GEEEE||@|

4 [ mcu(sicK)
|=] Overview
P () Measured Values Device Identification
() Diagnosis
» (J Configuration
» () Adjustment
4 () Maintenance

-

Selected variant | Universa v Mounting Location |SICk

Maintenance / Operation

SICK O[] Maintenance cnjoff | SetState

Sensor Intelligence.

System Status MCU | Context Help Maintenance 3

¥ oOperator ¥ MCU(SICK) "> 10.133.82.3:2111 * online synchronized & Write immediately

Signal Form

Checking the signal form makes it possible to ascertain the quality of the received
ultrasonic signals. To view the signal form on the screen, open the "FLOWSIC200 M" ,
"FLOWSIC200 H" or "FLOWSIC200 H-M" device file and select the "Diagnosis/Sensor
Values" directory ("Measurement" Mode).

The "Signal Display" screen displays alternating the ultrasonic signals of both transducers
as unconditioned signal and as envelope.

If the option "View Envelope" is checked, the envelopes of both transducers are displayed.
The signal shape should match the shapes in the »  p.81, Fig. 72 to »  p. 82, Fig. 75,
depending on the device type.
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Types FLSE200-M

Fig. 72 Burst form HF-signal (unconditioned signal)
SOPAS Engineering Tool New Project* - O] x|
Project Edit FLOWSIC200 M (Sensor 1) Communication View Tools Help
# =) o : -
olofdla] «|+| »| 8|a| s=|a| #|-|~]| | O[3|D|3]|B] o
Project Tree I Device Camlog] Network Scan Assistant  Sensor Values l Maintenance Status ] %
S New Project . d
@ MCU (Dresden) Signal Display
- FLOWSIC200 M (Sensor 1)
Cl Overview View envelope [
i) Diagnosis
(2] Device nformation Senderfreceiver unit A
[} Error Messages/Warnings
Protocols
Qi Sensor Values|
#- ) Configuration
#-() Adiustment
@) Maintenance
ﬂ \ {m
“|| ”Hh H ‘H‘ ‘ H”H | | W
””“HH H |\|\|U|'l~'"'
%
Sensor Intelligence. ﬂ
& Operator E_j FLOWSIC200 M (Sensor 1) & com10 {0 1 1} O orline %" synchronized ) Download Immediately a

Fig. 73 Burst form demodulated signal (envelope)

El SOPAS Engineering Tool  New Project® _ o] x]

Project Edit FLOWSIC200 M (Sensor 1) Communication View Tools Help

o oldle] «[+]| o] d|a| s[s(a| a|-|~] |O|S|D[8[B] 9
e I Device Catalog | Network Scan Assistant  Sensor Values ] Maintenance Status | &
S, New Project . j
i Mcu (Dresden) Signal Display

- FLOWSIC200 M (Sensor 1)
[ overview View envelope [
) Diagnosis

Device Information

Error Messages/Warnings
Protocols

) Configuration

) Adjustment

u Maintenance

Sender freceiver unit A

SICK

Sensor Intelligence.

W (Lo

& Operator f_j FLOWSIC200 M (Sensor 1) & coM10 {0 1 1} \) online %" synchronized ) Download Immediately
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Type FLSE200-H and FLSE200-HM

Fig. 74

Burst form HF-signal (unconditioned signal)

Commissioning and Parameterization

SICK

Sensor Intelligence. o

Device FLOWSIC200 H (Sensor 1)  Parameter View

4 [§ FLOWSIC200 H (Sensor1)
_'_] Overview
4 ) Diagnosis
[£) Device Information
_:'l Error Messages/Wamings
|2] Protocols
» [ Configuration
P [ Adustment
» 3

Maintenance

Help - | O x
40 e | w| - - I080808||e
Signal Display
View envelope
Sender freceiver unit A

Uinit A = Master unit

Unit B = Slave unit

Context Help

<
Sensor Values M

¥ Operator ¥ FLOWSIC200H (Sensor 1) ™ 10.133.82.3:2111{011} * onine  synchronized & Write immediately

Fig.75  Burst form demodulated signal (envelope)

Burst form demodulated signal (envelope)

SICK J

Sensor Intelligence. S il e

Device FLOWSIC200 H (Sensor 1) Parameter View Help

aa|wnew|-~-l0B020| e

4 [§ FLOWSIC200 H (Sensor1)
_'_] Overview
4 ) Diagnosis
[£) Device Information
_:'l Error Messages/Wamings
|2] Protocols

Signal Display

View envelope [+]

Sender freceiver unit A

Uinit A = Master unit

Unit B = Slave unit

Context Help

¥ Operator ¥ FLOWSIC200 H (Sensor 1)

<
Sensor Values M

10,

82.3:2111{011} * onine  synchronized & Write immediately
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4.3 Extended Commissioning

43.1 Parameterizing analog and digital output modules
The modules installed in the MCU must be activated for this. Open the "MCU" device, select
the "Configuration / System Configuration” directory and check whether the number of
outputs set in the "Number of external I/0” group corresponds to the existing outputs
(correct if necessary).

Fig. 76 "Configuration / System Configuration” directory (example for settings)
SICK Device MCU(SICK) Pammeter View Hep _ [=]a] x
Sensor Intelligence. $$|&|Qa|\aﬂ@|ﬂ"\*|Damam||@|
e ks Device Identification 3
» () Measured Values - ]
» q_,J Diagnosis Selected variant | Universa v |  Mounting Location |SICK.
4 i) Configuration
[2) Appication Selection
d_ Dispiay Settings Number of external I/ 0
» ) 1/O Configuration
3 Wm”:xﬁr m tumber ofext. 20 | 2
| 2] Limit value Switches )
B System Configuration humber of ext, AT 0
|=2] Value Damping - =
: 3 x.-simmt Number of ext. DO 4
Number of ext. DI | o)

Connected sensors

Sensor 1connected [+
Sensor 2 connected
Sensor 3 connected | |

Sensor 4 connected ||

Sensor 5 connected [ |

Sensor 6 connected ||

SICK )

Sensor Intelligence. Senccr:/ connected ;| |

Sensor 8 connected | |

System Status MCU | Context Help Maintenance 3 | System Configuration 3

® puthorized operator ¥ MCU(SICK) v 10.133.82.3:2111 *  onlne  synchronized & \Arite immediately

43.1.1 Optional analog outputs
Settings can be carried out accordingto p. 71, §84.2.6 (- p. 72, Fig. 61).

The basic settings ("Analog Outputs - General Overview" subdirectory; »  p. 71, Fig. 60)
apply to all available analog outputs in the same manner.
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43.1.2 Optional digital outputs

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

Fig. 77 "Configuration / 1/0 Configuration / Digital Output / Digital outputs” directory

Device MCU (SICK) Parameter View Heb MNEE
ss!,?'.ém asluldalpoe e -~ - 08083 9|

4 [J mcu(sick)

ﬂ QOverview
» () Measured Values
» (J Diagnosis Configuration digital output 6
4 u Configuration
) Appication Selection Inverted [v]  Sourcebit |Bit16 v |  Source sensor | MCU v
-] Display Settings

4 ) 1j0 Configuration
] Interface Module
» () Analog Output

Configuration digital output 7

» Analog Input T —

PR ¥ Digital Cutput Inverted [v]  Sourcebit |Bit17 v |  Source sensor | MCU v
|=] Digital outputs

» (J Digital Input

) Analog Function Blocks Configuration digital output 8

2] Digital Function Blocks
=] Limit Value Switches

) System Configuration Inverted ¥  Source bit [BitlB v | Source sensor | MCU v
;j Value Damping

» (J Adjustment

» () Maintenance Configuration digital output 9

Inverted [¥]  Sourcebit [Bit19 v|  Source sensor [MCU v

SICK

Sensor Intelligence.

System Status MCU | Context Help Maintenance 8 | Digital outputs 3

¥ Authorized operator ¥ MCU (SICK) ™ 10.133.82.3:2111 * online synchronized & Write immediately

Field Parameter Remark
inverted inactive Specification of the switching direction
active
Source bit Bit0 Malfunction
Bit 1 Maintenance
Bit 2 Maintenance request
Bit 3 Function check
Bit 7 Operation ( no malfunction)
Bit 16to 31 Aim bit of the limit value switch (- p. 86, Fig. 79)
Source sensor Selection of the component:
- Sensor 1 8 8 if the device status shall be output
- MCU if limit values shall be signalized
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Checking settings

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

Fig. 78 "Diagnosis / I/0 / Digital Outputs" directory

Device MCU(SICK) Parameter View Help |-|o] x

SICK

Sensor Intelligence. = .‘5“9&‘@@@‘ bl I R BQEIQHQ‘

4 [ mMeu(s1cK)

[ overview Status digital output 1
» w Measured Values
4 ) Diagnosis @ Actual state

[] Device Information
D Error Messages [ Warnings
5] Protocal Status digital output 2
[5) nterface Module
4 ) 1/0 Diagnosis
D Analog Outputs
D Analog Inputs

P Digital Outputs —
=] Digital Inputs Status digital output 3
» ) Configuration
» (J Adjustment O Actual state
4 ',U Maintenance

D Maintenance

O Actual state

Status digital output 4

O Actual state

Status digital output 5

O Actual state

Status digital output 6

O Actual state

Status digital output 7

O Actual state

Status digital output 8

SICK © Actual state

Sensor Intelligence.

Status digital output 9

O Actual state

System Status MCU | Context Help Digital Outputs 3

# Authorized operator ¥ MCU ) v 10.133.82.3:2111 * online - synchronized & Write immediately

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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43.1.3 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. 74, §4.2.8.

Fig. 79 "Configuration / Limit Values Switches” directory

Device MCU (SICK) Parameter View Help [=]a] x
SSIC.:!& e (SQdae|r -~ - 08020 9|

Limiting value switch 1

I su | e
4 QJ_COnﬁQLraﬁon Source sensor | Sensor 1 v Source value | Value 3 v
[5) Application Selection ) )
2] Display Settings Limit value 100 Switch at Under Limit v
4 {{J 1/0 Configuration
[2) Interface Module : areert v I o T
ter
» (J Analog Output Hysteresis type ﬁ_’emmt hd ysteresis | 5]
» (J Analog Input
4 () Digital Output Aim bit at MCU status |Relsis 5 v |
) Digital outputs
» J Digital Input
[2) Analog Function Blocks Limiting value switch 2

) Digital Function Blocks

B Limit Value Switches = -
2] System Configuration Source sensor [Sensor 1 v | Source value | Value 1 v
2] Value Damping '
» J Adjustment : r : rer-
i U Main Limit value | 1] Switch at Over Limit v

[ Maintenance B
Hysteresis type | Absolute v | Hysteresis 1|

SICK Aim bit 3t MCU status | notused v |

Sensor Intelligence.

(< >
System Status MCU | Context Help | | Limit Value Switches 3¢

¥ puthorized operator ¥ MCU (SICK) ™ 10.133.82.3:2111 * online synchronized & Write mmediately
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432 Configuring optional interface modules

43.2.1 General information

(] For detailed information on the particular module options, see document
+1d »,8017550 - Interface Documentation FLOWSIC200*.

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

» Select "MCU" device file, set the measuring system to "Maintenance" mode and enter
the Level 1 password (» p.62,84.1.4).

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

» Configure the Interface module according to requirements.

» Resume measuring operation.

Fig. 80 "Configuration / System Configuration" directory
SICK Device MCU(SICK) Pammeter View Hep [=]a] =
Sensor Intelligence. “ ">|“'\)“'ﬂa|l"J LR v | - | '.DQmEmH Q
4 [ mecu(sicx) ~
[£) Overview Interface Module
» ) Measured Values
» ) Diagnesi [ |
2 ol R Intesface Moduie | Ethernet v |
[5) Appiication Selection
2] Display Settings

4 ) 1fo Configuration Current Time [ Date

|2 Interface Module

P () Analog Output Date/Time Bl 2014 11:44:35

P (J Anslog Input

4 {{J) Digital Output

[2) Digital outputs Adjust Date/ Time

» () Digital Input

[£) Analog Function Biocks Da Month . =

[2) Digitel Functon Blocks " - LBy 07

2] Limit value Switches ; :

System Configuration Hour 0] Mnute 0| Second 0

|=) Value Damping
» O Adustment Setdate/tme | O Date/Tmeset © Invaid vake
» J Maintenance

System Time Synchronization

s I C K Date/Time:  Monday, July 28, 2014 11:34:28 AM CEST Synchronize
Sensor Intelligence.

System Status MCL | Context Help System Configuration 3§

¥ Authorized operator ¥ MCU (SICK) ™ 10.133.82.3:2111 * onine synchronized & Write immadiately

° GSD file and measured value assignment are available for the Profibus DP
"']. module on request.
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43.22

Fig. 81

Changing the field bus address for Profibus DP modules

Interface modules Profibus DP are set at the factory to the field bus address 126. The

followings steps are necessary to change it:

» Secure in the "Configuration / System Configuration" directory (- p. 87, Fig. 80) that
the interface module is set to "Profibus DP" (group "Interface Module").

» Switch to the "Configuration / I/0 Configuration / Interface Module" directory and enter
the new address in the "Field bus address" window (group "Profibus DP Configuration").

"Configuration / 1/0 Configuration / Interface Module" directory

Parameter View Help

-l= x

SICK &

Sensor Intelligence.

c»|u/ea/pme|a-n - |0BDE3|| 9]

4 ¥ mcu (sIcK)
Qverview
» u Measured Values
» u Diagnosis
4 ',L:] Configuration
D Application Selection
D Display Settings
4 ',L:] 10 Configuration
» u Analog Output
» u Analog Input
4 ) Digital OQutput
[Z) Digital outputs
» ) Digital Input
[ Analog Function Blocks
[2) Digital Function Blocks
[2) Limit Value Switches
D System Configuration
D Value Damping
u Adjustment

»
» u Maintenance

SICK

Sensor Intelligence.

System Status MCU | Context Help

Expansion module information

Module type | Ethernet 10BaseT

Reset module When this button is dicked, the connection will be reseted

Profibus DP Configuration

Fieldbus address
Index of primary measured value Index of secondary measured value

(®) MCU Bus Variant 1 (max. 5 Sensors)
() MCU Bus Variant 2 (max. 8 Sensors)
() FLOWSIC100 - 1 Path
() FLOWSIC100 - 2 Path

Profibus Datablock Selection
) DUSTHUNTER

() DH_S +FL Combination
() DHT_FL_Combi
() DHC_FL_Combi

Interface Module 38

¥ Authorized operator ¥ MCU (SICK) % 10.133.82.3:2111 * offine £k notsynchronized & Write immediately

sensor.

NOTICE: Communication via the Profibus interface

» If different sensors (e.g. FL200 and VICOTEC450) are connected to the
MCU, a maximum number of 5 connected sensors can be read out via
Profibus. In this case, up to two measured values can be read out for every

» If 6 to 8 sensors are connected to one MCU, measured values can only be
read out via Profibus if all sensors are of the same type (e. g. 6 x FL200). In
this case, only the main measured value can be read out.

» All measured values of a sensor can only be read out in a single sensor
configuration (one FL200 is connected to the MCU).
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4323 Setting the Ethernet module parameters

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.

P> 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".

Fig. 82 "Configuration / 10 Configuration / Interface Module" directory

Device MCU (SICK) Parameter View Help | S
SSIEIéW c»|S|ganoe|n-~-|0BDD3|| |

4 [J mMcu(s1cK)
,_] Overview
» () Measured values
» () Diagnosis
4 () Configuration Expansion module information

_j Application Selection
|=] Display Setting Module type | Ethemnet 10BaseT v
p E]J Ifoc;ﬁgua:m : new address

[ e i e Resetmodde | When this button s ccked, the fonnection vl be reseted

» () Digital Output
» (] Digital Input Ethernet Interface Configuration V
;__‘l Analog Function Blocks
(=) Digital Function Blocks PAddess | 10 | 133 82 [ 3
2] Limit Value Switches -

:] System Configuration

&) Value Damping Subnetmask [ 2s5| [ 2ss] [ 248 | 0
» (J Adjustment
> (J Mantenance Gateway [ of [ o | o [ o
SICK ot
Sensor Intelligence.
| System Status MCU | Context Help Interface Module 3

¥ authorized operator ¥ MCU (SICK) > 10.133.82.3:2111 * online synchronized & Write immediately

Assigning the new IP address to the SOPAS ET program
» Connect the device » p. 56, §4.1.3.
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433

Entering additional variables for Measured Value Calculation and Calibration

This Section describes parameter settings that are necessary for calibrating air velocity
and temperature measurements. To do this, open the "FLOWSIC200 M", "FLOWSIC200 H"
or "FLOWSIC200 H-M" device file and select the "Configuration / Application Parameters"
directory (»  p. 68, Fig. 57). Then set the measuring system to "Maintenance" mode and
enter the password level 1.

Entering calibration coefficients for velocity measurements

Enter the calibration coefficients determined with a network point measurement using a
reference system in the group "Calibration coefficients/Calibration coefficients for
velocity".

The default settings are: Cv_0 (absolute) =0, Cv_1 (linear) = 1, Cv_2 (square) = 0,

Calibration of temperature measurement

The precision of acoustic temperature measurements conducted with the FLOWSIC200 is
a square function of the measuring path and the speed of sound of the real gas under
normalized conditions (- p. 14, §2.1.3). Exact acoustic temperature measurements are
only possible if the speed of sound of the real gas remains constant at a reference
temperature.

° The speed of sound can be configured in the User Access Level “Service" (see
Service Manual). Per default it is set to 331.5 m/s (1087 ft/s).

To calibrate the measurement, determine the value pairs from separately measured gas
temperature (for example, with PT100 sensor) and display on the LCD at a minimum of two
different gas temperatures. Convert the calculated values to absolute temperatures (add
273.15 K). You can then use a regression function to calculate the coefficients (for two
pairs by linear, with more value pairs also by square regression). Enter CT_2, CT_1 and
CT_O in the "Calibration coefficients / Calibration coefficients for temperature" group.

The default settingsare CT_2=0,CT_1=1,CT_0=0.

Example:
Messung FLOWSIC display Measured value PT100
Tin °F Tabsoute N K Tin °KF Tabsote IN K
1 262 401 239 388
2 367 459 337 443

Tuae = CT_1 - Trowsic + CT_O

T2 PT100 ~ TlPTlOO

CT_1-=
T2k 0wsic = TdrLowsic
CT_0 = — - (T2pr100 * Tdprio0 = CT_1 - (T2fr0wsic + Tdriowsic)
CT_1 = 0,9483
CT_0= 7,7310
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434 Bus addressing via SOPAS ET program

As an alternative to hardware addressing (- p. 34, §3.2.2.2), the addresses can also be
assigned in the in the SOPAS ET program. To do so, connect the measuring system to the
program, select the device file “FLOWSIC200 M, "FLOWSIC200 H-M" or “FLOWSIC200 H*
and set the measuring system into maintenance mode (- p. 65, §4.2).

Address 0 must be set on the miniature switch (- p. 34, Fig. 16).

Figure 83 “Configuration / Device Parameters” menu
SICK Device  FLOWSIC200 H (Sensor 1) Paameter View  Heb _ |=]a] x
Sonsor Inteiigonco. [T 42 00e » - n|-O0B0D83 |9|
4 [] FLOWSIC200 H (Sensor 1) ’
Ovenvew Device Setup [ Device Information Gas Parameters
* ‘_J Duagnoss
4 ) Configwration Device type | FLZ00_H w Resat paramaters.
2] Appcaton Paramatars
:
v d Adpomen T SGA Hocnling lxaton ) [Ontaden Gas temperature 5] v
» (J Mantenance
SHMaster unit [ 1540354 S Save unit 10405544 Nom. speedofsond | 33.50] (s v
ID Master £ 540406 ID Save
Set Operational Status
Sensor mantenance ¥ Set status
System reset
Transmit Parameters Signal Processing
Lower fraction s %
Sender frecever unit A Senderfrecenver unitB
Upper fracton 0| %
Transmit frequency 17.5| bz 17.5] ke
Number of avg. sigrale 0
Total periods [ a0 8.0]
Median buffer size 15
Activation periods 3.0 &0
: Average medan 7| %
Retardng attenuaton 10.0 10.0
Measuring cyde 500 ms
Rel, transmit amphtude 0.3 0.5
3 Transmit delay B 200 ms
System runtime: 280 | s 80| ps
Multhurst 1
Tstening” (no ransmitting)
Frstmax [+
SICK Limit Values Serial Interface
Sensor Intelligence. Lirmit warming 80| % Limit matfunction 97| %
Umit SR 15| @ Plaus, threshold 2| %
Bus address 1 v
Context Help Device Porameters 3

200H (Sersor 1) ™ 10.133.82.3:2111 {011} * [onine synchrorized & Virite immediately

NOTICE:
For bus systems it must be ensured that the bus address of the master
FLSE200 is correct.

The sender/receiver units must have different addresses. Identical addresses
of several units cause the aborting of the communication with the MCU!

@ -

NOTICE:

The default value for the bus address is always 1. Before further sender/
receiver units are connected to the bus, the already connected ones must first
be assigned a higher address.

@ -
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4.4 Operation / Configuration with Option LCD Display

4.4.1 General Usage

The display and operation interface of the LCD display containt the functional elements
displayed in Fig. 84.

Fig. 84 Functional elements LCD display

Status bar

Number of the
connected
sensor

Status LED

Current button function

Control keys

Key functions

The key's function depends on the current selected menu. Only the function currently
displayed over the key is available.

Key Function

Diag Display diagnostic information (warnings and errors at start from the main menu, sensor
information on start from the diagnostic menu; » p. 93, Fig. 85)
This function is activ in case of warning or error status only.

Back Go one menu up

Arrow 11 Scroll up

Arrow U Scrollen down

Enter Start an action that was chosen with the arrow keys (go to submenu, affirmation of
selected parameter at configuration)

Start Startan action.

Save Save a changed parameter.

Meas ° Ioggle between indication of the measurement values in bar (graphics display) or text

orm

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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Menu Structure

443

4431

1110 (MCU)

2 FLOWSIC200 H

FLOWSIC200 H
2imis Operating Mode 110 (MCU) Operating Mode
343.69 mfs 1 Set Maintenance 1 Operating mode 1 Set Operation
227°C | - 2 Adjustment 1)
200°C 3 10 Diagnosis
4 /0 Parameter ————————
fio/mode fio/ fio/mode
[Back] T [ 1 | | 1 ] 1 Entr] | 1 0 ! |
FLOWSIC200 H FLOWSIC200 H
Adjustment AO Live Values I/O Parameter
1 Start Check cycle 1 AO1: 12.06mA 1 AO Parameter
2 AlParameter D
- > 3 MCU Variant
FLOWSIC200 H
IO (MCU) Tolad) oldiagiao Tiolparam
1 Opring s 22 W T [Bocc ] 1 1 4 Lene] [eac [ 1 | 1 Jenel]
2 Adjustment
3 110 Diagnosis
4 1O Parameter FLOSICUU H FLWSIC200 H
I /0 Diagnosis Al Live Values
ol
1 Analog output 1 Al1:0.00mA
Lt 11 2 Analog input 2 A2:0.00mA
3 Device Info
fio/diag fio/diag/ai
Emwn [ W W BT
FLOWSIC200 H
Device Info
1 Location
2 Dresden
| 3 SN:08378651
4 Firmware:
5 010200
fiofinfo
| 1 1 1 [Entr
FLOWSIC200 H FLOWSIC200 H
Sensor 1 Operating Mode Sensor 1 Operating Mode
1 Operating Mode B 1 Set Mail 1 Operating Mode 1 Set Operation
2 Parameter - |2 Parameter
3 Diagnosis | 3 Diagnosis }
4 Device Info 4 Device Info 1)
/Sensor/1 Isensor/1/mode /sensor/1 Isensor/1/mode
Back] 1 J 1 WeEnter] [Back] 1 [ 1 FeEnter] [Back] 1 [ 1 JEnter]
FLOWSIC200 H
Diagnosis Parameter
1 AGCA 0.2dB 1 Path Length
2 AGCB 02dB 3)
3 ErmorA 0% 2 Installation Angle
4 EmorB 0% i
e P 3 Cross Section Area
6 FresB 18017 Hz
7 RtA 77472us
8 RtB 77505 s /sensor/1/param
[ 1 11|

Parameter setting

MCU

Analo outputs / analog inputs

Set the MCU in maintenance mode and call the "lI/O 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).

>
>

/sensor/1/dia
[Back | 1 ] l- | | Enter]
FLOWSIC200 H

Device Info
1 Location
2 Dresden
3 SN:10098561

4 Firmware:
5 01.4.06

/sensor/1/info

[Back] £ ] 1 JEnter]

1): asin the operating mode
2): > p.93,84.4.3.1
3):> p.95,84.4.3.2
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Commissioning and Parameterization

Fig. 86 Menu structure for setting the analog output / input parameters and assigning the MCU variant
Limit Low Limit Low Limit Low
000,00 mis Password 020,00 mis
= » XXXX ’
Jio/para/ao/1/li! Jiolpara/ao/1/i! Jiolpara/ao/1/li!
[ 1] =] [ 1 ] = | [ 1] =]
Limit High Limit High Limit High
003000 mis Password 002000 mis
e ™ XXXX >
AO Parameter AO1 Parameter Tiolparalao/ /1l Tiolparalao/ /1! Tiolparalao/ /1l
1 AOL Parameter L LimitLow [ 1 ] =] [ 1 ] = | [ 1 ] =]
2 Limit High
> ] 3 Livezero
fio/paralao fiolparalao/1 Live Zero
Eﬁ! [ 1 1 3 [Ene] [ 1 1 3 JEne] omA
IS 2mA
4mA
[iolparalaol1/lz
[ 1 T = |
Limit Low Limit Low Limit Low
| oomooo Password 0100.00
= XXXX
/0 Parameter Al Parameter All Parameter Tolparalail /il Tiolparalail 111 Tolparalail il
1 AO Parameter 1 All Parameter 1 Limit Low n n n n n n
2 Al Parameter P 2 Ai2 Parameter 2 Limit High
3 MCU Variant
fio/param fiolparalao Tiolparalail1 LimitHigh | |LimitHigh | LimitHigh |
[ 1 11 Jene] [1 11| [ 1 ] 1] oo Password o
> - XXXX -
/io/para/ai/1/lil fio/para/ail1/il /io/para/ai/1/lil
[ 1 ] -] [ 1 ] =] [ 1 ] = |
Limit Low Limit Low Limit Low
| om0 Password 0100.00
= ’ XXXX e
Al2 Parameter Jiolpara/ai/2/iil Jio/para/aif2/lil Jiolpara/ai/2/iil
1 Limit Low [Back[ 1 | = save] [Back ] 1§ = | savel [Backk 1 | = save]
Maintenance » 2 Limit High
MCU Variant
11001 Path
E‘ﬁiﬂ és:?m . Tolparalai2 |LimitHigh | |LimitHigh | |LimitHigh |
Lo e R I I
DHS_FL Combi o XXXX
Unlimited
fiolparalvar /iolpara/ail2/li! [io/para/ai/2/!i! /io/para/ail2/i!
[Back] T J = JSave] (Back] 1 J = [ save] [Back] & § = [ save] [Back] 1 J = Jsave]
Assigning the MCU variant
The following steps are required to assign the MCU later to the existing sender unit of the
FLOWSIC200 (> p. 66, §4.2.1), :
» Set the MCU in maintenance mode, select 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.
. . . . 1
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The following steps are required to enter the installation parameter:
» Set the sender/reciever unit into "Maintenance" and select the "Parameter" submenu.
» Choose the parameter to be entered and set the default password "1234".

» Select the calculated coefficient using the "*" and/or ">" buttons and write it to the

4432 Sender/receiver units
device with "Save" (confirm 2x).
Fig. 87 Entering the regressions coefficients

Parameter Parameter Parameter
> 000.000m Password 025.451m
. > XXXX B
Min: 0.00 in: 0.00
Max: 100.00 Max: 100.00
Isensor/1/param/1 /sensor/1/param/1 /sensor/1/param/1
[ 1 ] = | [ 1 ] =] [ 1 ] = |
Maintenanc Mintenance
Parameter Parameter Parameter Parameter
1 Path length
2 on angle 000,000 ° Password 045.000 °
3 Cross Section Area L XXXX -
Min: 0.05 Min: 0.05
Max: 089.00 Max: 089.00
[sensor/1/param [sensor/1/param/2 [sensor/1/param/2 /sensor/1/param/2
[Back] & J 1 JEnter] [Back] 1 § = [ save] [Back] 1 J = I save] [Back] 1 J = | save]

Maintenance
Parameter

00000.0 m?

Maintenance

Password

Maintenance

Parameter

00075.0 m?

) XXXX ’ )
Min: 0.10 Min: 0.10
Max: 1000.00 Max: 1000.00
/sensor/1/param/3 [sensor/1/param/3 /sensor/1/param/3
[ 1§ = | [ 1 ] | [ 1 ] |
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4.4.4 Using SOPAS ET to modify display settings
To modify factory settings, open the "MCU" device file, enter the Level 1 password and
Select the "Configuration /Display Settings” directory.
Fig. 88 "Configuration/Display Settings“ directory
SICK Device  MCU (SICK) View Hep [=]o] =
Sensar Intelligence. *:'.|:“|‘ga;l£‘m‘|""""‘v DEDBEBH@|
= “-j“u'f,‘,;’f,," Device Identification
b () Measwed Values
» () Diagnosis Selected variant | Universa v Mounting Location [S1ck
4 1) Configuration i
Apphcation Selection
» |0 o GonRarsmn G D) s
2] Digital Function Blods Disglayianguge. | Fngheh v |55 Dilay Lo Systée [metric. )
2] Limit Value Switches
System Configuration
ﬂvunmw Overview Screen Settings
b () Adustment
) Mantenance Bor1[Semsor 1 v| vaue[vobel v| UseAOscaing [ Rangelow 0 Range high 1000
Bar 2 [Sensor 2 v |  Value |Vale 1 v__' Use AQscaling [ |  Rangelow 0] Rangshigh | 1009
Bar3[Sersor3 v| vaue[vabel v| UseAOscalng [ Rengelow o] Rangehich | 1000
s vaue [Voe 1 v| UseAOscaing [|  Rangelow 0] Rangehigh 1000|
Bar5 [Sensor§ v | Vale |Vael v| UseAOscalng [ | Rangelow 0| Range high | 1000
Bar6 [Sensor 6 v| Value [Valel v| UseAOscaing [ | Rengelow 0] Range hich 1000
Bor7[Sensor7 v| vale [Vael v| UsepOscaing [  Rangelow 0] Rangehigh 1000
Barf [Sensord v | Vale |Vael v| UseAQscaing [ | Rangelow 0] Range high 1009
Value
T Dusthunter S Dusthunter C
Value 1 =Qa.c Value 1 = not used Value 1 = Opaaity Valye 1 =not used Vahse 1 = Opacity
Value 2 = VoG Value 2 = Vol Value 2 = not used Vahse 2 = Concentration a.c. (SL) Valpe 2 = Concentrabion a.c. (5L}
SICK Vahoe 3 =505 Vale 3 =505 Value 3 = Concentration a.c. (Ext) Value 3 = not used Value 3 = Concentration a.c. (Ext)
Value 4 =T aco, Value 4 =T aco, Value 4 = Extinction Vahse 4 = not used Vahpe 4 = Extinction
Sensor Intelligence. Value 5 = Ta Valie S=notused  Value 5 = rel. Opacity Value 5 = not used Value 5 = rel. Opadity
Value 6 = Th Value § = not used Value § = Transmission Value & = not used Value & = Transmission
Value 7 = SNRLA Value 7 = SR A Value 7 = not used Value 7 = Scattered Light Valye 7 = Scattered Light
Value 8 = SNRLB Value § = SNRLE Value 8 = not used Value 8 = not used Valye 8 = not used
| System Status MCL | Context Help Display Settings 3
¥ authorized operator ¥ MCU(SICK) ™ 10.133.82.3:2111 * synchronized & | Write 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

*For assignment of value index to measured value - p. 71, §4.2.6.
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Maintenance

FLOWSIC200

5 Maintenance

General Notes
Instructions for Tunnel Cleaning
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Maintenance |

5.1

General Notes

Maintenance Strategy

Like any other electronic measuring system, the FLOWSIC200 requires regular
maintenance. Regular checks and the preventive replacement of wear parts can
considerably prolong the life of the installation and are a crucial factor for measuring
reliability. Thanks to its measuring principle and system design, the FLOWSIC200 requires
only little maintenance work.

Maintenance Actions

Routine maintenance actions are confined to cleaning the system components to remove
dirt from external surfaces.

Set the FLOWSIC200 in the "Maintenance" mode before you start maintenance actions.
You can do this by using an external maintenance switch (connection to the digital input 1),
by using the operating and configuration software SOPAS ET or the display option (- p.91,
§4.3.4).

Once you have completed the maintenance activities, return the system to Measuring
Mode.

NOTICE:

The ultrasonic transducers of the FLSE200-M are very sensitive to contact.
Avoid direct contact during cleaning actions (clean by blowing out gently, or
using a soft brush, no compressed air!).

@ -

Maintenance Intervals

The maintenance intervals depend son the specific conditions at the plant, and have to be
defined by the plant operator. Usually the maintenance intervals are more than 24 weeks.

At type FLOWSIC200 H and FLOWSIC200 H-M a maintenance interval up to 5 years is
possible at use within the specification limits.

The activities required and their completion must be documented by the operator in a
Maintenance Log.

Maintenance Agreement

Regular maintenance activities can be carried out by the plant 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 SICK Service department, or an
authorized service partner. SICK offers a range of economical maintenance and repair
agreements. As part of these agreements, SICK assumes responsibility for all maintenance
activities; repairs are carried out by specialists on site (as far as possible).
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5.2 Instructions for Tunnel Cleaning

If you have installed FLSE200-M transmitter/receiver units, always prevent water from
getting in contact with the ultrasonic transducers. To ensure this, cover the protective
tubes with the caps included in the delivery.

No particular preventive measures are required for FLSE200-H or FLSE200-HM type
transmitter/receiver units.

If you use automatic tunnel cleaning equipment (brush cleaning), go around the
transmitter/receiver units at an adequate distance to avoid misalignment.

"FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK Engineering GmbH

99



Maintenance |

100 FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘



_Malfunctions

FLOWSIC200

6 Malfunctions

General
Sender/receiver units
Malfunctions
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Malfunctions

6.1

Fig. 89

General

Warning or error messages are output in the following manner:

® Onthe MCU, the respective relay is switched on (» p. 45, Fig. 29).

® |[f the optional LCD is installed, "Maintenance requ." or "Failure" is displayed in the sta-
tus bar (- p.92, §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 "Vicotec450").

Display at the LCD

(¢}
(W)VoG 1.04
00 s 1000 o
()50 334.21 °©
0.0 mis 500.0
| [ [
Diagnosis /0 Diagnosis
1 1/0 (MCU) | 1 Errors |
2 FLOWSIC200 H 2 Warnings ————
/dia filo/status I .
g Indication of the current warning or error

Diagnosis
1 Emors —————————————————
2 Warnings

[

Isensor/1/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 "FLOWSIC200 M/FLOWSIC200 H/FLOWSIC200 H-M" or "MCU" (-
p. 64,8 and - p. 62, 8§4.1.4) 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. 104, Fig. 90, -
p. 105, Fig. 91).

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.

o Warning messages do not imply a malfunction of the measuring system. The
+1 current measured value is still output via the analog output.

(] See the service manual for more detailed description of the messages and
+13 possibilities for the remedying.

102

FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘



_Malfunctions

6.1.1 Implausible measured values
In some cases, the FLOWSIC200 provides measured values that do not seem plausible in
comparison with projected or otherwise measured values or that have excessively high
short-time variations.
Symptom Possible cause Action

The measured values
are stable, but the
calculated speed is
(seemingly) incorrect

installation angle
» Wrongregression factors

ditions

» Incorrect parameter setting of path length and

» Measuring axis not optimal for existing flow con-

» Check parameter settings.

» Check installation situation (- p. 30, §3.1.1).

» Calibrate velocity measurement (- p. 90,
§4.3.3).

Measured
temperature value is
(seemingly) incorrect

Path length not determined or entered exactly

» Check the transducer - transducer distance
» Calibrate the temperature measurement (-
p. 90, §4.3.3).

Measured values are
correct on average,
but too unsteady or

Measuring values are disturbed by traffic conditions
(measuring distance is influenced by high vehicles)

» Check installation situation (- p. 30, §3.1.1).
» Contact SICK service.

with peaks
6.1.2 General system malfunctions
Symptom Possible cause Action

No indication on LC
display of control unit
(option)

» No supply voltage

» Defective fuse

» Connection cable not connected correctly or
defective

» Defective plug connector

» Processor board or LC display defective

» Check the power supply..
» Check the fuse.

» Check plug connectors and cables.
A » For all work under voltage, always
observe the valid safety precautions!

» Contact SICK service.

WARNING:

Analog output on live
zero

» The device has malfunction(s).
» Incorrect parameter settings

» Check the device status

» Check the device for malfunctions and correct, if pos-
sible.

» Check the parameter settings.

» Contact SICK service.

No analog signal or
output of a fixed value
smaller than live zero

» Defective D/A converter
» Device notin measuring mode

» Contact SICK service.

No communication
between measuring
system and SOPAS ET
program

» Wrong COM port on the PC
» Incorrect parameter setting of interface
» USB driver not installed correctly or not at all

» Check the interface settings (- p. 87, §4.3.2)

» Exit the SOPAS ET program, make a restart and estab-
lish connection again

» Contact SICK service.
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6.2 Sender/receiver units

Warning and error messages in the SOPAS ET program

Fig. 90 "Diagnosis / Error Messages/Warnings" directory

SICK Device FLOWSIQI}EIH(Sensorl) Parameter  View Help

Sensor Intelligence. o ->|?.o|~35b|Li]|EIO| hall It o ngQEI|Q|_

-lm] x

4 [] FLOWSIC200 H (Sensor 1) = = -
B Overview Device Identification

4 -q_J__Diagnosns
|2 Device Information

B Error Messages/Warnings {FLC
=] Protocols

2] Sensor values

» ) Configuration System Status
» u Adjustment
b ) Maintenance @ Operaton O Malfuncion O Maintenancerequest ) Maintenance O  Function check

Errors and Warnings

O Communication A/B O  Parameter 2 Measuring range 0 Transducer temperature
|
r— - — — — — — 7 D Heavy noise 2 Nosignal D Zero point offset
Iy
O  Initialization O Transducef check
Lo - _— _— _— __ _ 4 ]
Context Help | Error Messages/Wamings 3

# authorized Client ¥ FLOWSIC200H (Sensor 1) ™ 10.133.82.3:2111 {0113 * onlne synchrorized & Write immediately

Description of possible causes and remedy 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

("Device malfunction" group).

The following malfunctions can be removed under circumstances at site.

SOPAS ET Possible cause Action
Communication A/B |e Connection cables not correctly connected » Check the cabling (- p. 40,
e Cables doesn‘t match the required specification §3.3)

e Both sender/receiver units are set to master or slave
o One sender/receiver unit is defective

Parameter e Device has not yet been parameterized » Enter the installation data
e The basic parameters entered were set to O after the type change | (again) (- p. 65, §4.2)
Measuring range The measuring range configured is exceeded. » Check the parameter settings.
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6.3 Control unit
Malfunctions
Symptom Possible cause Action
No display on the LCD |» No supply voltage » Check the power supply.
(option) » Defective fuse » Contact SICK service.
Warning and error messages in the SOPAS ET program
Fig. 91 'Diagnosis / Errors/Warnings" directory
Device MCU (SICK) View Heb [=]=] x
ﬂ?‘nﬁm c»lSQd(boe » - ~-0B020| 9|
4 [ meu (sicx)
[2) overview Device Identification
» () Measured Values
4 ) Diagrosis [Mou | selected variant | Unversal v | Mounting Location [51cx
(5] Device Information
Protoxt System Status MCU

© Operaton @ Malfunction

2 Maintenance Request

O Mantenance O Function Check

Configuration Errors

@ A0 configuration

2 Sensor configuration

2 'Limit and status” not possible

3 Al configuration
D Interface Module

D Pressure transmitter type not supported

@ DO configuration O DI configuration

2 MMC/SD card 2 Application selection

O Error current and LZ overlaps

Errors

O EEPROM

@ 1°C module

3 Power supply 5V

D Power supply(24V) >30V

D Flash memory

D MMC/SD access

2 Power supply 12V

2 IO range eror

@ AINAMR

O Power supply(24V) <21V

¥ puthorized operator ¥ MCU (SICK)

Description

System Status MCU | Context Help

3 EPA setting different

Warnings

D Factory settings P No sensor found O Testmode enabled
r— — - — — 1 D Interfacemodule Inactive 3 RTC O 13C module
L _: D Power supply(24V) <22V  Power supply(24v) >29v

| Error Messages [ Wamings M

" 10,133.82.3:2111 * online synchronized & Write imme diately

Indicator

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. 71, §4.2.6).
» Contact the manufacturer.

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. 73, 8§4.2.7).
» Contact the manufacturer.
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Message Significance Possible cause Action
DO configuration | The number of optional modules does | » No parameters set for DO |» Check the parameter settings -
not match the number of digital » Connection error p. 83, §4.3.1).
outputs with parameter settings. » Module failure » Contact the manufacturer.
Sensor The number of available sensors does |» Sensor failure » Check addressing and availability
configuration not match the number of connected | » Communication prob- ofthe sensors (» p. 106,
Sensors. lems on RS485 line Fig. 92).
» Correct sensor selection (-
p. 83, Fig. 76).
» Contact the manufacturer.
Interface module | No communication via interface » No parameters set for » Check the parameter settings (-
module module p. 89, §4.3.2.3).
» Connection error » Contact SICK service.
» Module failure
Variant MCU setting doesn't match attached |» Sensor type was changed | » Correct application settings (-
configuration error |sensor p. 66, §4.2.1).
Testmode enabled |MCU is in test mode. » Disable the "System Test" status

("Maintenance" directory)

Fig. 92 "Overview" directory
_ & = = =
Sensor Intelligence, L i ‘aa|@|ﬂo|'f‘ e} EIEIEEIEEB||Q|
4 [ mcu (sicK)
Device Identification
() Measured Values
* (J Diagnosis MCU Selected variant | Universs v Mounting Location 510k
¥ ) Configuration
b () Adpustment
G Mantenance System Status MCU
D Operation @ Malfunction D Maintenance Request D Mantenance O Function Chedk
Connected Sensors
© Operation O Malfunction O Maintenance request O Maintenance O Function Check
Address 2 | D Operaton @ Malfunction (3 Maintenance request () Maintenance (3 Function Chedck
Address 3 | O Operation @ Malfunction O Maintenance request O Maintenance O Function Chedck
wa: O Operation @ Malfunction O Maintenance request O Maintenance O Function Check
Wﬁss: | O Operaion @ Malfuncion O Maintenance request O Maintenance (' Function Chedk
Address & | © Operaton @ Malfunction ) Maintenance request O Maintenance O Function Check
SICK Address 7 | D Operaton @ Malfunction (O Maintenance request (O Maintenance (O Function Check
Sensor Intelligence. Address 8 | © Operation @ Malfunction O Maintenancerequest O Maintenance ) Function Chedk
System Status MCU | Context Help Qverview 3

§ puthorized operator ¥ MCU (SI0K) ™ 10.133.82.3:2111 * onine synchronized &  Write immediately
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FLOWSIC200

7 Specification

Technical Data

Dimensions, Part Numbers
Accessories

Consumable parts for 2-Year Operation
Password
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Specification

7.1

Technical Data

Measured value acquisition

Measured variables

Flow velocity, air temperature

Measuring range

-20 ... +20 m/s; continuously variable; greater range on request

Typical accuracy 1)

+0,1m/s

Response time tgq 1...300s; freely selectable

Displays

LCD Measured variables, warning and malfunction messages
LED Power, failure, maintenance request

Installation

Measuring distance
Transducer-Transducer

FLSE200-M, FLSE200-HM 5-25m
FLSE200-H 5-40m

Installation angle

For measuring sections of up to 10 m: 45 °, for greater measuring sections 60°

Airtemperature

-40...+60°C

Humidity

<100 %

Cable length between FLSE200
and MCU.

max. 1000 m2)

Output signals

Analog outputs

0/2/4 ...22 mA, max. load 750 Q., resolution 0.01 mA;
additional analog outputs with I/0 modules option

Digital outputs

5 potential-free outputs (change over contact) for status signals: operation/malfunction, main-
tenance, check cycle, maintenance request, limit; load capability 48V, 1 A;
additional relay outputs with 1/0 modules option

Input signals

Analog inputs 2 inputs 0 ... 20 mA (without galvanic separation); resolution 0.01 mA;
additional analog inputs with I/0 modules option

Digital inputs 4 potential-free contacts for connection of maintenance switch, activation check cycle;
additional digital inputs with 1/0 modules option

Interfaces

USB 1.1, RS 232 (on terminals)

For measured valuee retrieval, configuration and firmware update via PC/laptop with SOPAS ET

RS485

For connection of sender/receiver unit

Optional interface-module

For communication with host PC, optionally for RS485, Profibus, USB, Ethernet

Power supply

Operation voltage 90...250 VAC; 50/60 Hz
Power consumption approx. 20 W

Ambient conditions

Temperature range -40...+60°C

Storage temperature -40...+70°C

Type of protection FLSE200: IP66, MCU: IP65

1); The precision depends on calibration, installation conditions, flow profile, temperature and length of the measuring

section

2) For operation with standard parameter settings (Factory settings).
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7.2 Dimensions, Part Numbers

All Dimensions are indicated in mm.

7.2.1 Sender/Receiver Units
FLSE200-M
Fig. 93 Sender/receiver unit FLSE200M
80
40 60 45
i
3
o q—‘
ﬁ [ep]
(S
y
A
B
A
Y
Name Number Part Number ‘
FLSE200-M sender/receiver unit 2 1044804
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FLSE200-H, FLSE200-HM

Fig. 94 Sender/receiver unit FLSE200-H, FLSE200-HM
150 83
- L -
A
o
2
3
S
| Y [N
60 3
- ™
‘ 60 ) ‘
L
VY = >
Name Part Number
Sender/receiver unit FLSE200-HM 1057565
Sender/receiver unit FLSE200-H 1044842
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7.2.2 Mounting Bracket
FLSE200-M Mounting Bracket

Fig. 95 FLSE200-M mounting bracket
A-A 09 A .
\ M8
| 7< y
(] i
/ NI i

O
@

<t
B 26 | B 77
Name Part Number
Mounting bracket for FLSE200-M 7042039
Mounting bracket for FLSE 200-M, material 1.4529 2031880

Mounting Bracket for FLSE200-H, FLSE200-HM

Fig. 96 Mounting bracket for FLSE200-H, FLSE200-HM
A-A 09 A B
| -— M 12
[
A
i N\
N
2 & @)
< &
)
O
38 A
) . | - 97,5
B 190,5 N
Name Part Number
Mounting bracket for FLSE200-H, FLSE200-HM 7042077
Mounting bracket for FLSE200-H and FLSE200-HM, material 1.4529 2031881
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723 Control Unit MCU
Fig. 97 EOEtBrUEIFMEJ(;VIEIE|ng; miogulie?)p;n;‘])i 777777777777777777777777
210
160 _ 125 .
Yo \ (&) @ _
| © Power
| Failure:
ot
T o

340
320
300
©)

Name Part Number
Control unit MCU-NWSN 1046298
Control unit MCU-N2SN 1046299
Control unit MCU-NWSD 1046113
Control unit MCU-N2SD 1046115
Fig, 98 Control unit MCU 19" slide-in unit (with display module option)
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Name Part Number
Control unit MCU-NWTD in 19" -rack 1046288
Control unit MCU-N2RD in 19"-rack 1046116
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7.2.4 Connection box

In aluminium case

Fig. 99 Connection box
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Fig. 100 Connection box in stainless steel case
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- 200 Terminal box stainless steel housing 2048067
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7.3

7.3.1

7.3.2

7.4

7.4.1

Accessories

Accessories for mounting

Name Part Number
Mounting set 2M8-1.4529 2031886
Mounting set 4M8-1.4529 2031887
Mounting set2D8-1.4571/PA 2031888
Mounting set 4D8-1.4571/PA 2031889
Mounting set 2D4-1.4571/PA 2031890
Mounting set 2M8-1.4571 2031891
Connection cable sender/receiver unit - connection box
Name Number Part Number
Connection cable, length 2 m, halogen-free 2 2048074
Connection cable, length 25 m, halogen-free 2 2048075
Options
Options for control unit MCU
Name Part Number
Module analog input (Al), 2 channels, 100 Q, 0/4...22 mA, galv. 2034656
isolated (80 V difference)
Module analog output (AO), 2 channels, 500 Q, 0/4...22 mA, galv. 2034657
isolated per module
Module digital output, 2 channels changeover contacts 2034659
Module digital output, 4 channels make contact) 2034661
Additional options options for control unit MCU in wall housing
Name Part Number
Module carrier (one required for each Al, AO, DI or DO module) 6028668
Connection cable for optional /0 modules 2040977
Interface module, Profibus DP, with connection cable for MCU 2048920
Interface module, Ethernet, with connection cable for MCU 2055719
Interface module, Ethernet triplex, with connection cable for MCU 2072693
Interface module, Modbus RS485, with connection cable for MCU 2048958
Interface module, Modbus TCP, with connection cable for MCU 2059546
Additional options options for control unit MCU in 19" rack
Name Part Number
I/0 module carrier for installation of max. 4 AO/Al and max. 4 DO/DI modules 2050589
Interface module 19, Profibus DP, with connection cable for MCU 2049334
Interface module 19%, Ethernet, with connection cable for MCU 2048377
Interface module 19, Modbus RS485, with connection cable for MCU 2050674

114

FLOWSIC200 - Operating Instructions - 8013271/YSA5/V1-4/2016-07 - © SICK EngineeringGmbH‘




_Specification

7.4.2 Miscellaneous
Name Part Number
Hook wrench 7042115
Distance measuring device DME 2000 1010578
7.5 Consumable parts for 2-Year Operation
Name Number Part Number
Transducer with tube for FLSE200-M 2 7042043
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Password

SICK

Passwort ,Autorisierter Kunde*

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 bendtigt.

Falls zur Eingabe eine falsche Taste gedriickt wird, mufd das Fenster geschlossen und
anschlieRend die Passworteingabe wiederholt werden.

Password "Authorized Client"

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.
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