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About This Document

Note:

Note:

ATTENTION

DANGER

8012515/2009-10

These operating instructions describe the FLOWSIC100 measuring system, which is
designed to perform no-contact measurements of the gas velocity and temperature, or the
volumetric flow rate with the variants:
a. Pressure-resistant variant

* FLOWSIC100 PN16 / CL150
b. Explosion-proof and pressure-resistant variant

e FLOWSIC100 EX-Z2 (variant for zone 2)

* FLOWSIC100 EX-Z2-RE (retractable variant for zone 2)
c. Explosion-proof variant, lance version

¢ FLOWSIC100 PR-EX-Z2 (variant for zone 2)
as process devices of the measuring system FLOWSIC100.
These operating instructions contain general information on the method of measurement
used, the design and function of the entire system and its components, as well as

instructions for planning, assembly, installation, commissioning, maintenance, and
troubleshooting.

A comparison of the characteristics of the available system variants is provided to help you
decide on the configuration that is best suited to your needs in the planning phase.

These operating instructions only cover standard applications that match the technical data
listed. Your SICK representative will gladly provide you with additional information and
support for special applications. We strongly advise that you contact a SICK specialist

for consultation with regard to special applications.

Always read these operating instructions carefully before commencing work. The safety
instructions and warnings must be followed at all times.

Symbols used in this document

For quick access and reasons of clarity, important safety information is specially highlighted
in these operating instructions. These symbols are provided at the points in this
documentation where the relevant information is required.

provides information on the features of the device or system, along with additional tips.

Important

indicates a risk of damage to the device or system components and potential functional
impairments.

Warning

identifies potential danger for personnel, particularly due to electrical equipment or as a
result of incorrect handling of the device or system components. These warnings are
intended to protect you from (fatal) injuries.

Always read warnings carefully and follow them at all times!

© SICK AG - Germany - All rights reserved 7
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Safety Instructions
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ATTENTION

ATTENTION

Intended Use

The FLOWSIC100 measuring system was designed for contactless measurement of gas
velocity and temperature or volume flow. It must only be used in the manner intended by
the manufacturer. In particular, it is important that:

The system is operated in accordance with the technical data and specifications
regarding 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 adhered to.

The sender/receiver units of the variants FLOWSIC100 EX-Z2, FLOWSIC100 EX-Z2-RE
and FLOWSIC100 PR-EX-Z2 have the Il ATEX Il 3G EEx nA e IIC T6 classification and type
of protection. They are approved for use for gases in Zone 2.

The selected material is basicly suitable for the respective gas composition.
Stainless steel probe may only be used in non-aggressive and dry gases
The maximum gas temperature permitted for all sender/receiver units is 260 °C.

Warning
This value may not be exceeded even for a short period of time!

Warning

The measuring system must only be used within the pressure- and temperature ranges
specified in these Operating Instructions. Additionally the choice of materials must
guarantee resistance against process gases.

© SICK AG - Germany - All rights reserved 8012515/2009-10
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Authorized Personnel

Those responsible for personal safety must ensure that:

¢ All work on the measuring system is carried out by qualified personnel and checked by
the experts responsible.

These persons must be qualified by virtue of their expertise (training, education,
experience) or understanding of the relevant standards, specifications, accident
prevention regulations, and properties of the system. It is crucial that these persons be
able to identify and avoid potential hazards in good time.

Technical experts are those persons defined in DIN VDE 0105, or IEC 364, or directly
equivalent standards.

* These persons must be familiar with the hazards posed during operation, such as those
caused by hot, toxic, explosive, or pressurized gases, gas/liquid mixtures, or other media,
and must have received special training on how to operate the measuring system.

¢ Cabling/installation in hazardous areas may only be carried out by trained personnel and
in accordance with the installation conditions in EN 60079-14 or comparable national
regulations.

General Safety Information and Protection Measures

General Notes

Handling or using the device incorrectly can result in personal injury or material damage.
Read this chapter carefully and ensure that you observe the safety precautions for the
FLOWSIC100 at all times. Always observe the warnings provided in these operating
instructions.

The following applies at all times:
* The relevant legal stipulations and associated technical regulations must be observed
when preparing and carrying out work on the installation.

¢ Extreme caution must be exercised in installations that are potentially hazardous
(pressure pipes, installations with explosive atmospheres). The applicable special
regulations must be followed at all times.

* Allwork must be carried out in accordance with the local, system-specific conditions and
with due consideration paid to the operating dangers and specifications.

* The operating instructions for the measuring system and plant documentation must be
available on site. The instructions for preventing danger and damage contained in these
documents must be observed at all times.

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

© SICK AG - Germany - All rights reserved 9



FLOWSIC100 PROCESS

Gas Velocity Monitor

1.3.2

133

DANGER

1.3.4

135
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Danger from Electrical Equipment

The FLOWSIC100 PROCESS measuring system is an item of electrical equipment designed
for use in industrial power installations. 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.

Danger due to Hot, Corrosive, or Pressurized Gases

The sender/receiver units are mounted directly on the gas-carrying duct. In installations
with a low hazard potential (no risk of injury, ambient pressure, low temperatures, no risk of
explosion), these units can be installed and removed while the installation is in operation,
provided that the applicable specifications and safety regulations for the installation are
adhered to and all necessary and suitable protective measures are taken.

Warning

Installations with toxic gases, high pressure, or high temperatures, must be shut down
before the sender/receiver units are installed or removed. In hazardous areas the
applicable statutory provisions and security regulations for the installation must be
observed.

Detecting Malfunctions

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

e Significant drifts in the measurement results,

* Increased power consumption,

* Arise in system component temperature,

e Triggering of monitoring devices,

* Smoke or unusual odors.

Preventing Damages

To prevent personal injury or damage to the system, 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
FLOWSIC100 PROCESS and any resulting malfunctions,

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

© SICK AG - Germany - All rights reserved 8012515/2009-10
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1.4 Transport Protection of retractable Sender/Receiver Units
The sender/receiver units type FLSE100 EX-Z2-RE have to be secured before every
transportation according to Fig. 1.1 to prevent damages in transit.
The transducer must be positioned inside the connection piece.

The probe tube with transducer must be secured with cotter pins.

4

=
.

_ [ =

Connection piece

Cotter pin Probe tube Transducer
]
s
=

s ] |

Abb. 1.1: Transport protection of retractable sender/receiver units

on

==TT7
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Features and Applications

The FLOWSIC100 PROCESS measuring system conducts simultaneous measurements of
the gas velocity and temperature. The volumetric flow under actual conditions can be
calculated from the gas velocity and output. By including the gas temperature and internal
pressure inside the duct, the volumetric flow under standard conditions can be calculated.

Features and benefits

Modular design

By selecting the right modules, you can combine the components to suit your application
and fulfill a wide range of requirements. As a result, the measuring system can be used
for very many applications.

Integrated measurement of the gas velocity across the duct diameter, independent of
the pressure, temperature, and gas composition

Digital processing of the measurement values ensures high accuracy and low
susceptibility to interference

Self-test by means of automatic check cycle

No pressure-reducing fittings in the gas flow, which ensures that the gas flow is not
disrupted

Easy to install
Low wear and tear by selecting the most suitable modules for the application

Minimum maintenance requirements

Applications

The measuring devices in the FLOWSIC100 PROCESS series can be used to measure gas
flows in pipelines for controling and regulation in process control engineering.

The system is for example suitable for use in the following areas:

Process control engineering
- Chemical industry

- Drying and processing installations in the pharmaceutical, food, and foodstuffs
industries

- Heat treatment and extraction plants used in plastics processing
Operating measurements in

- Utilities industry: power station and industrial boilers for all utilities
- Waste disposal: waste and residual waste incineration plants
- Basic industries: installations in the cement and steel industry

Flow measurements in ventilation, heating, and air-conditioning systems in both industry
and agriculture

© SICK AG - Germany - All rights reserved 15
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Certification

* The sender/receiver units of the variants FLOWSIC100 EX-Z2, FLOWSIC100 EX-Z2-RE
and FLOWSIC100 PR-EX-Z2 have the ATEX Il 3G EEx nA e IIC T4 classification and type of
protection. They are approved for use for gases in Zone 2.

* The standard version of the control unit MCU is not ex-protected and has to be installed
and operated outside of hazardous areas.

¢ A 24 V-version of the control unit MCU is optionally available for the operation in gases
Ex Zone 2. It has the classification ATEX Il 3G EEx nA nC IIC T4.

© SICK AG - Germany - All rights reserved 8012515/2009-10
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2.2 System Overview and Operating Principle

2.2.1 System Overview

The measuring system comprises the following components:

FLSE100 sender/receiver unit

for transmitting and receiving ultrasonic pulses, signal processing and controlling the
system functions

Connection piece or mounting kit

for mounting the sender/receiver units on the gas duct

MCU control unit

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

Connection cables (FLOWSIC100 PN16/CL150 only)

for analog/digital signal transmission between master sender/receiver unit and control
unit

Connection box (FLOWSIC100 PN16/CL150 only)

for connecting the connection cables

Measuring pipe option

Pipe piece with flanges, preassembled for mounting in an existing pipe; with flanges with
pipe for fitting the sender/receiver units

Device Type PN16 / CL150 EX-Z2 EX-Z2-RE PR-EX-Z2

Component

FLSE100 PN16 / CL150 probe A EXZ2 probe A EXZ2RE probe A PREXZ2

sender/receiver unit PN16 / CL150 probe B EXZ2 probe B EXZ2RE probe B
Connection piece Mounting kit

Mourtinsoart PN16 DN50LTGS260 PN16 DN50LTCS380 RE SICK

gp or or flange K100

CL150 2ZLTCS260 CL150 2ZLTCS380 RE

Control unit

MCU, MCU (24 V d.c.) MCU, MCU (24 V d.c.), MCU Zone 2, 24 V d.c.)

Connection cable

Connect. cable Master,
Connect. cable Slave

Connection box

3)

X —

8012515/2009-10

© SICK AG - Germany - All rights reserved

: Installation outside of hazardous area (installation MCU EX-Z2 in Zone 2 possible)
: Connection cables for ex-protected device variants have to be provided by customer

(not included in scope of supply);cable specification see Section 3.4.1).

. For bus cabling (2-path-measurement) one connection box approved for use in hazardous areas

can be provided by SICK.
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Slave sender/receiver unit

Connection piece Duct

MCU control unit

Master

sender/receiver Connection

unit cable proviced
by customer

Connection box

Connection cable
master/slave

Fig. 2.1: System overview not ex-protected variants (FLOWSIC100 PN16/CL150)

Slave sender/receiver unit

Conmestion oi
onnection piece (or FLSE100-PREXZ2)

or mounting kit
with ball valve

MCU control unit
(optional f. Zone 2)

Connection cable*

Master senderl/
receiver unit

* all connection cables
provided by customer

hazardous area zone 2 safe area

L -l

Fig. 2.2: System overview ex-protected variants

18 © SICK AG - Germany - All rights reserved 8012515/2009-10
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Communication between Sender/Receiver Units and Control Unit

Standard Version

The two sender/receiver units work as master and slave. The master-FLSE has a second
interface to be able to separate the communication on the slave-FLSE and on the MCU well
defined. The master triggers also 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 for type FLOWSIC100 PN16/CL150 (not ex-protected), the connection box
in which the distribution of the interfaces takes place, has to be installed at the master-
FLSE. For the ex-protected variants the distribution of the interfaces takes place in the

terminal room of the master-FLSE100.

Fig. 2.3: Standard versions: Not ex-protected (fig. left) and ex-protected (fig. right)

Bus version with two connected FLOWSIC100 PROCESS (2-path-measurement)

=

*: connection box, for not ex-protected device variants
(FLOWSIC100 PN16/CL150)

for ex-protected device variants (FLOWSIC100 EX-Z2, EX-Z2-RE and
PR-EX-Z2): approved EEX terminal box (available on request)

Fig. 2.4: Bus connection FLSE100 - MCU

With the bus version, two autarkic measuring paths (2 x 2 FLSE100) can be connected to a
control unit for a 2-path-measurement. The MCU calculates the measurement values from
both measuring paths.

Other sensor types (e.g. sensors for dust measurement) can be connected to the MCU too.

8012515/2009-10
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Operating Principle

The FLOWSIC100 PROCESS gas velocity monitors operate by measuring the transit delay of
an ultrasonic pulse. Sender/receiver units are mounted on both sides of a duct/pipeline at
a certain angle to the gas flow (Fig. 2.5).

These sender/receiver units contain piezoelectric ultrasonic transducers that function
alternately as senders and receivers. The sound pulses are emitted at an angle a to the flow
direction of the gas. 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 difference in the transit times of the sound pulses is greater the
higher the gas velocity and the smaller the angle to the flow direction.

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.

Slave sender/receiver unit

v = gas velocity in m/s

L = measuring distance in m
a = angle of inclination in °
t, = signal transit time in the

Master direction of the gas flow
sender/ t, = signal transit time in the
receiver direction opposite the gas

unit flow

Fig. 2.5: Operating principle of the FLOWSIC100 PROCESS

Calculating the gas velocity

The measuring path L is equal to the active measuring distance, that is, the area through
which the gas 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 gas flow (forward direction) can be expressed as:

L

= 2.1
v c+v-cosa (2.1)
Against the gas flow (backward direction):
L

= — 2.2

r C—V-cosa (2.2)
After the resolution to v:
L (1 1)

= | === 2.3

v 2 - cosa (2:3)

tv tr
Apart from the two measured transit times, this relationship only contains the active

measuring distance and the angle of inclination as constants.
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Speed of Sound

The speed of sound ¢ can be calculated by rearranging formulas 2.1 and 2.2.

t,+t
c = L[V—j (2.4)

2 ’[V~tr

Based on the dependencies in formulas 2.5 and 2.7, the speed of sound can be used to
determine the gas temperature, and for diagnosis purposes.

3
S . 25
¢ = ¢ 1t 573¢ (2.5)

Calculating the gas temperature

Since the speed of sound is dependent on the temperature, the gas temperature can also
be calculated from the transit times (by rearranging formulas 2.4 and 2.5 to derive J).

2 t +t)2

9 = 273°C. (—L—-—2 : (—"—VJ - 1) (2.6)
4. o byt

Formula 2.6 shows that, in addition to the measured transit times, the square of the values

of L and the standard velocity are included in the calculation.

This means that a precise temperature measurement is only possible if the measurement
path L is measured extremely accurately, the gas composition is constant, and a calibration
has been carried out (see Section 4.3.2).

Determining the volumetric flow

The volumetric flow under actual conditions is calculated using the geometric constants of
the duct. The process parameters "pressure", "temperature", and "humidity content" are
required to calculate the volumetric flow under standard conditions. A more detailed
description is provided in Section 2.4..
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System Components

FLSE100 Sender/Receiver Unit

The sender/receiver unit consists of the electronics, connector, duct probe, and transducer
modules. These modules are available in different versions that can be combined on the
basis of the relevant application data to produce the optimum configuration for the
application in question.

Electronics unit Connector Duct probe Transducer
Venting —
i A
[ Iyt
I N}
| il
Flange design D K
C50 ND16 DIN 2527 1.4571 165 125
ANSI B16.5 CLASS 150 2" 152,4 120,7

Fig. 2.6: Schematic diagram with modules of the sender/receiver unit

The modules are selected on the basis of the following criteria:

e Gas temperature / Ex approval
TDevice variants for Zone 2 up to max. 260 °C. Further selection according to Ex-
protection requirements and pressure levels.

¢ Gas composition (corrosive / not corrosive)
The material for duct probe and transducers are selected on the basis of their resistance
to corrosion (probe/transducer made from stainless steel / titanium)

¢ Wall and insulation thickness of the gas duct
The probe type PR-EX-Z2 with the nominal lengths 350,550,750 mm
Pressure and Ex-variants for max. 25.4 mm (1 inch) wall thickness

e Assembly type
On two sides, each with a sender/receiver unit at the opposite duct walls, or on one side
with one sender/receiver unit (single-probe version)

* Flange size
Connection PN16 DN50 or CL150 2 inch (others on request) with probe version
FLOWSIC100 PR-EX-Z2 with flange connection SICK K100

* Internal duct pressure
Probe type PR-EX-Z2 up to overpressure 100 mbar
All pressure resistant variants up to max. 16 bar.
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The various configuration options are identified by a type key, which is structured as follows:

Sender/receiver unit: FLSEL00-XX XXXX XXXXXXX(X) XX XX XXXX
Device variant T
- PR: Probe design,
transducer with less power
with smaller dimensions
- empty 2 probe design,
transducer medium power
Identification
- EXZ2: Approved for use in zone 2
Flange connection
- PN16DN50: According to DIN PN16, DN50
- CL1502Z: According to ANSI150, 2 inch
Retractable probe
- RE: Retractable under pressure up to max. 16 bar
- empty: Not retractable
Nominal length of duct probe
- 26: 260 mm
-35: 350 mm
-38: 380 mm
-55:; 550 mm
-75: 750 mm
Duct probe material with transducer
- SSSS: Stainless steel (1.4571)
- TITI: Titanium
- SSTI: Duct probe 1.4571, Traansducer Titanium (only FLSE100-PREXZ2)
Example: FLSE100-EXZ2 CL1502Z RE 38 TITI
Approved for zone 2 |
Flange according to ANSI 150, 2 inch

Retractable probe
Nominal length of duct probe 380 mm

Duct probe and transducer in Titanium

The possible versions, areas of application, configurations, and characteristics are listed in
the following tables.
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Type FLSE100 Description Number of
FLSE100
per system

PN16/CL150 pressure-resistant variant, 2

flange connection DIN PN16DN50 or
ANSI CL150 2"
O
EXZ2 PN16DN50 pressure-resistant variant, 2
EXZ2 CL1502Z2 flange connection DIN PN16DN50 or
_ ANSI CL150 2~
Ex-protected for Zone 2 according to guideline
L8
{[J EIEE | 94/9/EG (ATEX)
d
EXZ2 PN16DN50 RE pressure-resistant variant, 2
EXZ2 CL1502Z RE flange connection DIN PN16DN50 or
y ANSI CL150 2"
{‘ s ‘M i Ex-protected for Zone 2 according to guideline
- 94/9/EG (ATEX)
retractable
PR EXZ2 pressure up to 0.1 bar 1
with 2 transducers small scale and high
frequence
(= s o) duence. _
probe version for one-side assembly
Ex-protected for Zone 2 according to guideline
94/9/EG (ATEX)

Application range

Type FLSE100 Probe with Nominal length Max. gas Active meas. | Channel/ duct
transducer [mm] temperature distance * diameter
material [°C] [m] [m]
PN16/CL150 complete SS 260
EXZ2 2-2 A5-1.7
complete SS 260°C 0 0.15
EXZ2RE or Tl 380
PREXZ2 Probe SS, | 350, 550, 750 0.27-0.28 >0.4
transducer Tl

*:The maximum possible measuring distance depends on the gas temperature, and gas composition.

The maximum length of the cable between sender/receiver unit and MCU is 1000 m.
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2.3.1.1 Sender/Receiver Unit FLSE100-PN16 / LCL150 (pressure-resistant variant)

Electronics Connection Duct probe Transducer
unit PN16/CL150 with flange

Al o

L | & ]

.
;TJ — [Ju

Earth terminal

NL

NL = 260 (other lengths on reqest)
Fig. 2.7: Sender/receiver unit FLSE100-PN16/CL150

2.3.1.2 Sender/receiver units FLSE100-EXZ2 (pressure-resistant variant for Ex Zone 2
The individual modules are connected to each other in the works to form a permanent
connection that fulfils the hazardous location classification and is not to be dismantled.

Terminal Electronics Connection Duct probe Transducer
room unit EX/EX-Z2 with flange

A
! g

I %A Cl

— NL

Earth terminal
NL = 260 (other lengths on reqest)

Fig. 2.8: Sender/receiver unit FLSE100-EXZ2

On request the duct probes are available in different variants (alternative flanges, nominal
length, material). To fit the sender/receiver units on the duct, connection pieces are used
as shown in Fig. 2.13.

The permitted gas pressure and temperature range is shown in the following diagram.

18

15 —

Pressure 12
in bar 9

6

-40 0 50 100 150 200 250 300
Temperature in °C

Fig. 2.9: Maximum permitted operational parameters
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2.3.1.3 Sender/Receiver Units FLSE100-EXZ2RE (Pressure-resistant and Retractable Variant for
Ex Zone 2)
Unlike FLOWSIC100-EXZ2 this sender/receiver unit can be assembled or disassembled
while the plantis under regular operation. It is installed at the duct via mounting kit with ball
valve and gland (see Fig. 2.14).
The maximaum possible wall thickness for the installation of the sender/receiver unit is
25.4 mm (1 inch).
Terminal  Electronics ~ Connection PN Connection piece NL
room unit — _
+ ] | <
=
Flange Transducer
& Trnsducer
TH—IT
\\J A D
Iﬁ uct probe RE
] —
|
Ball valve for pressure compensation
NL =380 mm
(other lengths on request)
Guide rod
el ] -]
- |
Ps ' ’_QY—mT—ﬂ Transducer retracted
1l
==

Note

26

Fig. 2.10: Sender/receiver unit FLSE100-EXZ2RE

The permitted gas pressure and temperature range is shown in the following diagram.

18
Range for sender/
15 \\ receiver unit
12 \\_‘
Pressgre
in bar Range for ball
valve
: )
0
-40 0 50 100 150 200 250 300

Temperature in °C

Fig. 2.11: Maximum permitted operational parameters for retractable sender/receiver units

The mounting set (connection piece, ball valve, mounting material) are adequate for a
maximum working temperature of 200 °C. But because the mounting kit is outside of the
duct and is not subject to direkt flow from the medium, it can be assumed that for medium
temperature up to 260 °C it is - due to heat loss - not to be expected, that the tolerable
temperatures of 200 °C are exceeded .
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2.3.1.4 Sender/receiver unit FLSE100-PREXZ2 (Probe Version for Ex Zone 2)

Terminal Elektronics Connection PR Duct probe with transducers
room unit

| =) ‘
) J i tt
1
o —] =
i |
A
e - NL Transducer

NL =350/ 550/ 750 mm

Fig. 2.12: Sender/receiver unit FLSE100-PREXZ2

A flange with pipe according to Fig. 2.15 is uesd to fit the probe at the duct.

2.3.2 Mounting Equipment for Fitting the FLSE100

Note NL = Nominal length of the corresponding sinder/receiver unit.

2.3.2.1 Connection piece (for FLSE100-EXZ2 with DIN or ANSI flange)

- L -

Type L

Connection piece CL150 2ZLTCS260 NL-10

Connection piece CL150 2ZLTCS260 60° * NL + 30 * For inner channel diameter
Connection piece PN16 DN50LTCS260 NL-10 <05m

Connection piece PN16 DN50LTCS260 60° * NL + 30

Fig. 2.13: Connection piece PN16 DN50LTCS260 / CL150 2ZLTCS260
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Mounting Kit (for Retractable FLSE100-EXZ2RE)

Operating Instructions

Blind flange (Blind flange not shown)
- Ball valve ==
J Connection piece
E 1 1
1
R L1 S Gasket
Type L1 L2
Mounting kit CL150 2ZLTCS380 RE 150 NL-10
Mounting kit CL150 2ZLTCS380 60°RE* NL+30 * Forinner channel diameter
Mounting kit PN16 DN50LTCS380 RE 150 NL-10 <0.5m
Mounting kit PN16 DN50LTCS380 60° RE* NL+30

Fig. 2.14: Mounting kit for retractable sender/receiver units FLSE100-EXZ2RE

Flange with pipe (for Probe Version FLSE100-PREXZ2)

Tyl

L=NL-12

Fig. 2.15: Flange with pipe
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MCU Control Unit

The control unit has the following functions:

* Control of data transfer and processing the data from the measuring unit(s) connected
via RS485 interface

» Signal output via analog outputs (measured value) and relay outputs (device status)

* Signal input via analog and digital inputs

* Power supply for the connected measuring units via 24 V switching power pack with wide-
range input

e Communication with host control systems via optional modules

Plant and device parameters can be set easily and conveniently via a USB interface using a
laptop and the user-friendly SOPAS ET operating software. The parameters are stored
reliably even in the case of a power failure.

The control unit is usually installed in a steel plate housing. It is also available as a 19" slide-

in unit (not for use in Ex zone).

Versions

¢ Control unit for use in non-hazardous area (non Ex)

¢ Control unit for use in hazardous area Ex Zone 2 (ATEX), only 24 V version

LED

keys

Interface module option

I/0 module option

Display module option

LC display
option

Operating

Processor-
board

Fig. 2.16: Control unit MCU with options

Standard interfaces

Analog output

Analog inputs

Relay outputs

Digital inputs

Communication

1 output 0/2/4 ... 22 mA
(active) for selectable
output of:

* Velocity

* Volume flow a.c.

* Volume flow s.c.

* Temperature,
Resolution 10 bits

2 inputs 0 ... 20 mA
(without electrical
isolation) for selectable
input of calculation
variables (temperature,)
pressure, moisture),
Resolution 10 bits

5 changeover contacts
(48 V, 1 A) to output the
status signals:

* Operation/Malfunction
* Maintenance

* Control cycle

* Maintenance request
¢ Limit value

4 potential-free contacts

for:

* connecting a
maintenance switch

* triggering a control
cycle

* separate zero point
check

* separate span check

* USB 1.1 and RS232
(on terminals) for
measured value
inquiries, setting
parameters and
software updates

* RS485 to connect a
sensor

8012515/2009-10
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Options
Using the following options, the functionality of the MCU can be extended considerably:

1. Display module

Module to display measured values and status information of the connected sensors
using operating keys (capacitive sensors). The integration of this module into already
delivered control units can only be done by the supplier.

Displays
Type Display
LED Power (green) Power supply OK
Failure (red) Functional failure
Maint. reqgest (yellow) | Maintenance required
LCD Graphical display Two of a variety of possible measured values:

(main display) ¢ Volume flow at actual conditions (Q a.c.)
* Volume flow at standard conditions (Q s.c.)
* Velocity of Gas (VoG)

* Speed of Sound (SoS)

* Acoustic temperature (T ac)

* Transducer temperature A (T A)

* Transducer temperature B (T B)

* Signal to noise ratio A (SNR A)

¢ Signal to noise ratio B (SNR B)

* Mass flow

* Molecular weight

Text display Max. 8 measured values (see graphical display)

The measurement screen displays bar graphs of two selectable main measured values
of a connected sensor or of the MCU. Alternatively up to 8 individual measured values of
a sensor can be displayed (switching with key ‘“Meas”).

(0] o

(1)Qi.B. 120000.00 QiB 120000.00 m¥h

] VoG 65.04 m/s
0.0 m#h  500000.0 o S0S 334,21 mis o

Tak. 183°C

(LVOG 65.04 ° s 180°C ©
Io.o I mis 100.0I
| | | O | v I I I | Wi
(| e ) L) wess)

Fig. 2.17: LCD in graphical display (left) and in text display (right)

If a threshold value is exceeded, the display alternates between the measured values
and an alarm message.
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Operating keys

Key Function

Meas * Selection of the measured value to be displayed
¢ Switching between text display and graphical display
* Display of the constrast settings (after 2.5 s)

Arrows Selection of next/previous measuring value page

Status Display of alarm or error messages

Menu Display of main menu

The following functions are additionally available in the display module:
- Commissioning by setting of installation parameters

- Initiating of a check cycle

- Switching to the Maintenance Mode.

2.1/0 module
For plugging on module carriers, communication via I12C bus, optionally as:
- 2x analog output O/4 ... 22 mA to output further measured variables (load 500 Q)
- 2xanalog input 0/4 ... 22 mA to read in values from external sensors
- 4 x digital input to connect potential-free contacts
- 2xdigital output (changeover contacts, load of 48 V a.c./d.c., 5 A
- 4xdigital output (make-contacts, load of 48 V a.c./d.c., 5 A

Notes One module carrier is necessary for each module (to insert on top hat rail). One

module carrier has to be connected to the processor board with a special cable, other
module carriers can be docked to it.

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

3. Interface Module

Profibus DP-VO to transfer Module to pass measured values, system status and service information to higher level
via RS485 according to control systems, optional for Profibus and Ethernet, To insert in slots (see Fig. 2.16).
DIN 19245 Part 3 as well

as |IEC 61158.
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Type key MCU

The various configuration variants are defined by the following type key:

Type key control unit: MCU- X XXX XXX XXX XX XX

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

- P: with (purged)

Power supply
-W: 90...250VAC
-2: optional 24V d.c.
Housing variants
-0: wall housing SICK orange

-R: 19" rack only for 24 V d.c., not for Ex zone 2)

Display module

-N:  without
-D:  with

Data memory
-N:  without
-F:  with FRAM

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

-n: withhn=1,2*

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

-n: with,n=1,2*

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

-n:  number on request

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

-0: without
-n:  number on request

Option Digital output Low Power (plugging module; 48 V d.c., 0.5 A;

4 make contact elements per module)
-0:  without
-n: number on request

Option Interface module

-N:  without

-E:  Ethernet

-l:  Interface Impulse

-M: Modbus RS485

-P:  Profibus DP

-B: Interface Ethernet + Impulse
-D: Interface Modbus + Impulse

-F: Interface Profibus DP + Impulsel

Special version

-N: without specific features

E x approval
-N:  without

Software
-P: Process

*: Up to 4 analog modules available on request
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MCU-NWODNO1010PNNP

power supply 24 V d.c.

wall housing SICK orange
with display module

without data memory
without optional analog inputs

with one additional analog output
without optional digital inputs

with additional digital output power
without optional digjtal outputs low power-

with interface module Profibus DP
without specific features

without Ex approval

with process software

Connection Cables

Connection Cables for not Ex-Protected Variants (FLOWSIC100 PN16/CL150)

The connection cables master (Master FLSE100) and slave (Slave FLSE100) are used to
connect the sender/receiver units with the controll unit MCU. Both cables are available in
different lengths. The connection cable master is marked with a red marker behind the

cable box.

Standard cables
Master (Length 5 m, 10 m)
Slave (5 m, 10 m, 50 m)

FLSE100 Master

Connection cable master
(Li2YCYV(TP) 3x2x0,5 mm?)

FLSE100 Slave

Connection cable slave
(Li2YCYV(TP) 2x2x0,5 mm?)

Customer cable
(Li2YCYV(TP)
2x2x0,5 mmg2)

Fig. 2.18: Connection cables for not Ex-protected variant

Connection box

* The cables provided on site must fulfill the following requirements :

- Effective capacitance core/core less than 110 pF/m

- Min. core cross-section 0.5 mm? (AWG20).

We recommend the cable type UNITRONIC Li2YCYV(TP) 2x2x0.5 mm?2 with reinforced

outer sheath (from Lappkabel).

The total length of all cables (standard cables + cables provided on site) can be up to

1000 m.

 If a bus configuration is used with two connected sensors (see Fig. 2.4), the maximum
cable length total is reduced depending on the number of connected measuring points:

- Cable length with one measuring point = 1000 m,

- Cable length with two measuring points = 500 m.

© SICK AG - Germany - All rights reserved
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Cable requirements and
notes on cabling see

Section 3.4.1
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Connection Cables for Ex-protected Variants

Connection cables for Ex-protected variants are not scope of delivery from SICK and
must be provided by the customer on site. For the maximum cable lengths the same
restrictions apply as for non Ex-protected variants. Before choosing the cables, the
regulations and guidelines for cabling in the Ex-Zone applicable to the installtion must be
observed.

FLSE100 Slave

FLSE100 Master

Connection cable provided
by customer*

[

* Recommendation:
Li2YCYV(TP 2x2x0,5 mm2)

Ex Zone 2

= -
Fig. 2.19: Connection cable for Ex-protected variant
Measuring Pipe Option

A pipe piece, as shown in Fig. 2.20, can be supplied for pipes with diameters up to max.
DN500 for easy mounting (welding the flanges with pipe). Basis for the exact design are
customer-specific data.

Installation A
on both sides ;
7 7 Pipe and flanges
from St37 or 1.4571
Flange (other materials on
according to N request)
N %
DIN 2573 Z \\ é
A 7
—I L h L=5xDN
for DN 150
to DN 200
L=3xDN
Installationon for DN > 200
one side to DN 500

_>|

Fig. 2.20: Measuring pipe option
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Calculations

Calculating and Calibrating the Volumetric Flow

Volumetric flow in operating state

Generally, the devices of the FLOWSIC100 PROCESS family are used to determine the
volume flow in closed pipelines. The volume flow Qact. is defined by the representative
cross-sectional area A and the mean gas velocity VA with respect to cross-section (area
velocity):

QaC:vA-A

FLOWSIC100 PROCESS, on the contrary, determines the representative average value of
the flow velocity on a sound path v (path velocity) between the two sender/receiver units.
The sound path is to be placed centrally above the cross-section of the pipeline.

Since the average values of path and area velocity are not identical, especially for small pipe
diameters, a functional, systematic relation between the determined path velocity v and the
average area velocity v, was introduced.

\%
k(Re) = VA 09<k<1 (Re = Reynolds‘ number)

This functional relation is implemented by a calibrating function in the FLOWSIC100
PROCESS. The coefficients of this function are determined at the factory through
comparison measurement on a test bench and regression analysis, and stored in the
FLOWSIC100 PROCESS. The coefficients for various nominal tube diameters are activated
during start-up.

The coefficients can be specified and entered into the measuring system by an optional flow
calibration. The measuring precision can be improved even further.
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Calculation of volume flow in the standard state

The volume flow can be converted as follows to the standard state:

Q .=qQ .- (100— . (p_pipe . T_norma(D
std act 100 p_normal - T_pip
Qaet Volumetric flow in operating state
Qg Volumetric flow in standard state
F: Moisture in volume percent; usually entered as a default value typical for the
equipment.

p_pipe: Absolute pipeline pressure; usually entered as constant/default value typical
for the equipment.

If an optional analog module is used as an analog input for connection of a

separate pressure transducer, the volume flow can be normalized with current
plant values.

p_normal: 1013 mbar

T_pipe: Gas temperature (in K): In FLOWSIC100 PROCESS, a choice can be made here
whether to use a substitute constant temperature determined with ultrasonic
measurement or the substitute temperature read in via the optional analog
input (to increase precision).

T_normal: Standard temperature. In Europe 273 K, in USA 293 K

Determining the mass flow
The mass flow of the gas is computed from flow speed and sound velocity, pressure and
further measured variables.

The molecular weight of the gas is computed from sound velocity and further measured
variables.

The operating software uses three different algorithms to calculate mass flow and
molecular weight:

a) Standard algorithm:
Uses a constant value for substance-dependent coefficient k.
b) Algorithm MR-113:

Determines k under consideration of the actual gas composition for alkane-hydrocarbon
mixture.

c) Alkane algorithm:

Determines k according to the function relation to the standard sound velocity.
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Calibrating the Temperature

Temperature measurement must be calibrated for exact determination of the gas

temperature with FLWOSIC100 PROCESS. Calibration is not required if the following

requirements are fulfilled:

» Exact knowledge of sound velocity in the sample gas under standard conditions
(1013 mbar, 0°C), as e.g. for air (331 m/s)

¢ Extremely accurate knowledge of the active measuring path.

The calibration is performed by comparison measurement with a separate temperature
sensor (e.g. Pt100) with at least 2 different temperatures (calculation and input of
coefficients see Section 4.3.4.)

Response Time
The response time tq, is the time taken by the measuring device to reach 90 % of the end
value after a sudden change in the measured value (see Fig. 2.21).

The tgo time can be set to a value in the range 1...300 s. Setting a higher t,, 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 toy time is used to measure the gas velocity and gas temperature. The tq, time of
the volumetric flow is identical to that of the gas velocity.

Measured value
in %

100 i

\ 90% of the peak
98 T "

96 + Y Measured value with ty, response time

94 T N
N Process change

271 y | =

90
88 T
86 T

84

Fig. 2.21: Response time

The ty, time should be regarded as a guide value. If the signal quality of the ultrasonic
pulses is poor, the FLOWSIC100 PROCESS requires more measured values to produce an
output signal of the same accuracy. As a result, the ty, time is higher than the set time
(within certain limits).
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Check Cycle

For the automatic functional check of all device components, a check cycle can be initiated
in FLOWSIC100 PROCESS. Initiation can be performed time-controlled (setting of interval
time by means of an operating program) and/or additionally via the digital input (see
Section 2.3.3).

Any deviations from normal behavior that may occur are signaled as warnings or errors.

A check cycle initiated manually can help to localize possible error causes should a device
malfunction or a warning occur (see Service Manual).

The check cycle comprises zero point control and span test. The control values can be
output via the analog output. The sequence of a check cycle is indicated by the status
output on the corresponding relay and, if the Display module option is available, at the same
time on the display by the clear text message "Check cycle".

* |f the check cycle is not output on the analog output, the last measured value is output
for the duration the check cycle duration (approx. 20 s in an error-free sequence).

¢ For initiation of zero point control and span test as well as a check cycle via the digital
input, a contact at the respective terminals must be closed for at least 2 s.

¢ Time-controlled check cycles start periodically after parameter setting of the desired time
interval at the entered time until the time interval is changed (or a reset is performed). If
areset is made (or there is an operating voltage failure), the check cycle starts at the time
the device is put into operation again at the set time.

¢ |f a time-controlled check cycle and a check cycle initiated by digital contacts overlap,
only the check cycle initiated first becomes effective.

Zero-point control

With a special circuit configuration in the sender/receiver units, the send signals of the
transducers can be read back without delay and in their original form. These send signals
are received, demodulated and computed as receive signals. If the device functions
correctly, the exact zero point must be calculated here. This control comprises the complete
check of all system components including the transducers. For deviations of more than
approx. 0.25 m/s (depending on active measuring path and gas temperature), a warning is
output. Transducers and electronics must be checked in this case. If signal amplitude or
form does not match the expected values, transducers or electronics are defective and an
error message is output.

Span Test

For the electronic zero check, a time difference from both transfer directions is determined
and computed with the air temperature, active measuring path and sound velocity
installation parameters into a velocity offset at the zero point. This offset is then added to
the selected span value and output. The span value can be set with the SOPAS ET operating
program in the range from 50 to 70% in steps of 1% (standard setting ex factory 70%). If all
system components are intact, the entire measuring system reacts as intended.

© SICK AG - Germany - All rights reserved 8012515/2009-10



Operating Instructions Product Description FLOWSIC100 PROCESS

Gas Velocity Monitor

2.5.3 Check Cycle on the Analog Output
A check cycle is output as follows:
¢ 90 s zero value (live zero)
¢ 90 s span value

Note < The output duration of 90 s each time is the standard setting ex factory. It can be
changed in the SOPAS ET program.

¢ The output is suitable only for velocity-dependent measured values (gas velocity, volume
flow act., volume flow std.).
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2.6 Technical Data

Measured Value Acquisition

Measured variables

Gas velocity, volumetric flow under actual conditions (a.c.), volumetric flow under standard conditions
(s.c.), gas temperature, speed of sound, mass flow

Measuring range

Min. limit -40 to O m/s, max. limit from O to +40 m/sY); continuosly variable

Reproductiblity 2

+1 % forv>2m/s; 0,02 m/sforv< 2 m/s

Response time

1 ... 300 s; freely selectable

Displays

2-line LCD Measured variables, warning and malfunction messages

LED Power, failure, maintenance request

Installation

FLSE100 PN16/CL150 EXZ2 EXZ2RE | PREXZ2

Ex-classification

- ATEX Il 3 G EEx nA 1l T4 according to guideline 94/9/EG

Measuring distance 0.17m...2m;upto4 minairand gases with low temperatur and 0.27-0.28
transducer-transducer 3 low CO, content and dust content < 0.2om
Internal duct diameter 0.15m..1.7m >0,4m
Gas temperature [°C] -40 ... +260 -40...+260 % -40 ... +260
Installation angle (recom- 60 ° 45 °
mended)

max. internal duct pressure -0,5 bar ... +16 bar +0.1 bar
max. dust concentration 1 g/m3i.N.

max. cable length between 1000 m

FLSE100 and MCU

Output signals

Analog output

0/2/4 ... 22 mA, max. load 750 Q; resolution 10 bit;
additional analog outputs with 1/0 modules option

Relay outputs

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

Input signals

Analog inputs

2 inputs O ... 20 mA (without galvanic separation); resolution 10 bit;
additional analog inputs with I/0 modules option

Digital inputs

4 potential-free contacts for connection of maintenance switch, activation control cycle, separate zero-
phase check, separate span test;
Add. digital inputs with I/0 modules option

Communication interfaces

USB 1.1, RS232 (on termi-
nals)

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

RS485

For connection of sender/receiver unit

Optional interface module

For communication with host PC, optionally for RS485, Profibus, USB, Ethernet (HART on request)

Power supply

Operating voltage

90 ... 250 V a.c.; 50/60 Hz, optional 24 V d.c.

Power consumption

approx. 20 W Types PN16/CL150, EXZ2, EXZ2RE, PREXZ2

Ambient conditions

Temperature range -40 ... +60 °C Sender/receiver units:
-40 ... +60 °C Control unit MCU-N:

Storage temperature -40...+70°C

Degree of protection IP 65

40
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Dimensions (L x W x H), mass

PN16/CL150

EX-Z2

EX-Z2-RE

PR-EX-Z2

With DIN flange approx.:

452 mm x 165 mm x
165 mm,

with ANSI flange approx.:

452 mm x 153 mm x

With DIN flange approx.:

527 mm x 165 mm x 165
mm,

with ANSI flange approx.:
527 mm x 153 mm x 153

With DIN flange approx.:

722 mm x 165 mm x
350 mm,

with ANSI flange approx.:

722 mm x 153 mm x

NL 350 approx.:

1124 mm x 125 mm x
125 mm,

NL 550 approx.:
1324 mm x 125 mm x

FLSE100 153 mm, mm, 342 mm; 125 mm,
Mass approx. 3 kg with SICK-flange Mass approx. 6 kg NL 750 approx.:
(depending on type) approx.: (depending on type) 1524 mm X 125 mm x
467 mm x 122 mm x 122 125 mm,
mm; Mass max. 5 kg (depen-
Mass approx. 3 kg (depen- ding on type)
ding on type)
MCU-N Dimensions: 340 mm x 210 mm x 120 mm; steel plate housing, coated
Mass: approx. 5 kg
1. For measurement in flare gasupto+70 m/s
2. The accuracy of flow measurements depends on calibration, installation situation, the flow profile, and the variation range of the
pressure and temperature parameters. Typical values for the single-path measurementare 1... 5 %.
3): The maximum possible measuring distance depends on the dust content, gas temperature, and gas composition.

8012515/2009-10
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2.7 Dimensions

All dimensions are indicated in mm.

271

Sender/Receiver Units
Sender/receiver units FLSE100-PN16/CL150 (pressure-resistant variant)

o
. FJUWU
A i 0
S
Kk
132 NL D
Flange design D k NL = 260 (other lengths
C50 ND16 DIN 2527 1.4571 165 125 on request)
ANSI B16.5 CLASS 150 2" 152,4 120,7

Fig. 2.22: Sender/receiver unit FLSE100-PN16/CL150

Sender/receiver units FLSE1L00-EXZ2 (pressure-resistant variant for Ex-Zone 2)

120

@ 35

42

Fig. 2.23: Sender/receiver unit FLSE100 EX-Z2

© SICK AG - Germany - All rights reserved

K
55 60 132 NL D o
e
Flange design D k NL = 260 (other lengths
C50 ND16 DIN 2527 1.4571 165 125 on request)
ANSI B16.5 CLASS 150 2" 152,4 120,7
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Sender/receiver units FLSE100-EXZ2RE (pressure-resistant and retractable variant for Ex
Zone 2)

D 462
k o 55 60 140 132 NL

N o

th

120

A
-

NL = 380 (other lengths on request)

Flange design D k
B50 ND40 DIN 2527 1.4571 165 125
ANSI B16.5 CLASS 150 2" 152,4 120,7

Fig. 2.24: Sender/receiver unit FLSE100-EXZ2RE

Sender/receiver unit FLSEL00-PREXZ2 (probe version for Ex Zone 2)

270-280

506,5

NL = 350 / 550 / 750

Fig. 2.25: Sender/receiver unit FLSE100-PREXZ2
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Glands (for pressure-resistant FLSE100-EXZ2 with DIN or ANSI flange)

Dimensions in mm

™
o
©
Q
o L
D
Type L D Kk
Gland CL150 2ZLTCS260 NL-10
Gland CL150 2ZLTCS260 60°* NL + 30 152,4 120,7 | * Forinner duct
Gland PN16 DN50LTCS260 NL-10 diameter < 0.5 m
Gland PN16 DN50LTCS260 60°* NL + 30 165 125
Fig. 2.26: Gland PN16 DN50LTCS260 / CL150 2ZLTCS260
Mounting kit (for retractable FLSE100-EXZ2RE)
190
- 1 ,,,,,
218
— 0
[ hai
Y
E k,,,,,, ‘
N T 4 - (’Q
3
L] L L a
L1 B K N
L2 D
Type L1 D k L2
Mounting kit CL150 2ZLTCS380 RE 150 | 152.4 | 1207 NL-10 |4 v inner duct
Mounting kit CL150 2ZLTCS380 60°RE* NL+30 | diameter < 0.5 m
Mounting kit PN16 DN50LTCS380 RE NL-10
150 | 165 | 125
Mounting kit PN16 DN50LTCS380 60° RE* NL+30

Fig. 2.27: Mounting kit for retractable sender/receiver unit FLSE100-EXZ2RE

© SICK AG - Germany - All rights reserved
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Flange with Pipe (for probe version FLSE100-PREXZ2)

?76,1

L=NL-12

Fig. 2.28: Flange with pipe

2.7.3 MCU Control Unit

210 |
125
A
[
y
o o o
5 ®| 8
Y
/
Y .

Fig. 2.29: Control unit MCU-N (with display module option)
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2.7.4 Connection Box for Connection Cables (only for FLOWSIC100 PN16/CL150,

not ex protected)
JARRT

\ i

Befestigungslocher

80
52

113

57
7N

S " Toa

Fig. 2.30: Connection box for connection cables

8012515/2009-10
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Assembly and Installation

Assembly and Installation

3.1 Project Planning

FLOWSIC100 PROCESS

Gas Velocity Monitor

The following table provides an overview of the project planning work you have to carry out
to ensure that the device is correctly installed and fully functional. You can use this table as
a checklist by ticking off all the steps you have carried out.

(see Section
3.1.1)

prevention

accessible

Task Requirements Step
Determine * Inlet and outlet sec- |If possible, no bends, cross-section variations, Comply with specifications for new |:|
the tions must be of suf-|feed pipes, discharge pipes, flaps, or fittings in the |installations; choose the best possible
measuring ficient length inlet and outlet sections. location for existing installations; if
and * Homogeneous flow necessary, determine flow profile
installation distribution according to VDI 2066;
locations for if the inlet/outlet sections too short:
the device inlet section > outlet section
components  accessibility, accident |The device components must be easily and safely |Provide platforms if necessary

Vibration-free
installation

Accelerations< 1 g

Take appropriate measures
to eliminate/reduce vibrations

[]

Ambient conditions

For limit values, see "Technical data".

If necessary:

* Fit weatherproof covers/sun protec-
tion

* Cover or insulate device components

Choose the |Internal duct diameter |Type of sender/receiver unit Choose the components according to |:|
device Duct wall strength with [Nominal length of sender/receiver unit, flange  |the gonfiguration table and notes in
components |insulation with pipe Section 2.3;
Internal duct or o T f sender,receiver unit If necessary, plan additional measures
ernal guct pressure | 1ype of sender/receiver u to install the flange with pipe
Gas temperature * Type of sender/receiver unit, Ex-classification |(see Section 3.2.1).
Gas condition Material of duct probe and transducer
Installation locations  |Cable and purge-air hose lengths
Plan the Accessibility Easy and safe Provide platforms/pedestals if |:|
calibration necessary
openings Distances to the No mutual interference between calibration probe |Ensure sufficient distance between |:|
measurement level and FLOWSIC100 PROCESS the measurement and calibration level
(approx. 500 mm)
Plan the Operating voltage, According to the technical data in Section 2.6 Ensure sufficient cable cross-sections
power supply |maximum demand and fuse

88012515/2009-10

Note

Decide on cable length.

Temperature limits

* Due to direct thermal contact between the transducer and the medium, the gas
temperature must not exceed 260 °C even for a short space of time.

* When heat insulation measures are taken only the mounting flange may be insulated.

* A separate insulation of the electronics unit for use at low ambient temperatures is pos-
sible.

* The temperature class is dependent on the medium temperature.

© SICK AG - Germany - All rights reserved
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See Section 2.3.2

50

311

Assembly and Installation Operating Instructions

Basically, it should be assumed that hot parts of the plant could be an ignition hazard. This
includes the glands or flanges with pipes and mounting kit for fitting the sender/receiver
units. (see Fig. 2.13 to Fig. 2.15).

The achievable temperature class for gas temperatures above 60 °C can be fixed according
to the following table:

Gas temperature Achievable FLOWSIC100 PROCESS type
temperature class
60 °C...120°C T4 (135 °C)
>120°C... 180 °C T3 (200 °C) EX-Z2, EX-Z2-RE, PR-EX-Z2
>180 °C ... 200 °C T2 (300 °C)

Connection piece

Suitable connection pieces PN16DN50/CL1502Z or flanges with tube (SICK flanges)
or mounting flanges in other designs should be selected according to the design of
the probe.

Determining the Measurement and Mounting Location

Flow profile

The accuracy of measurement is subject to the flow conditions and the position of the mea-
surement axis. Significant changes in the cross-section, duct curvatures, fittings in the duct,
air dampers, or inlets can cause profile deformations or turbulence that will impair the re-
sult of the measurement. To ensure that the measurement is as accurate and trouble-free
as possible, the gas flow at the location of the measurement should be homogeneous (see
Fig. 3.1).

Regular, unimpeded profiles are most likely with long inlet and outlet sections. The longer
the inlet section, in particular, the greater the reproducibility of the measurement results. If
possible, the inlet section should be more than 20 times greater, and the outlet section 10
times greater than internal diameter of the duct (Di). With rectangular cross-sections, the
diameter is calculated as 4 times the cross-section divided by the duct circumference.

On existing installations, choose the optimum location.

If you are uncertain of the flow conditions, you should measure the profile at the measuring
location, for example, using pitot tube flow meters (see EN 13284-1). Calibration apertures
must be provided for this purpose. The measurement axis must then be defined in such a
way that any changes in the profile will only have a minimum impact on the result of the
measurement.
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Installation at inlet and outlet sections with sufficient length

Duct/ - Inlet section ___ Outlet section
uct - —
pipeline — 0 K\ .,
= \ ] |
== Il / - )
7~ 1/ d

Flow distribution not
uniform downstream
of curvature

Di

Y
/

T Sender/receiver unit

Uniform flow distribution

Installation in short inlet section

View A

Y
[

(5
\ Z

Fig. 3.1: Installing the sender/receiver units
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Assembly and Installation Operating Instructions

Installation location

The sender/receiver units can be installed on vertical, horizontal, or inclined ducts or pipe-
lines. The mounting location for the device components must be free of vibration and must
be equipped with power faucets and installed lighting.

Platform

The sender/receiver units must be easily accessible for installation and maintenance. If
necessary, provide a suitably wide platform secured by a handrail.

Warning

The plant operator is responsible for ensuring that the applicable accident prevention and
occupational health and safety regulations are observed.

Ensure that sufficient clearance is provided for installing and removing the sender/receiver
units.

Installation above platform
A =x + (NL+270) * Sin o Duct (attach landing if necessary)
B=y+ (NL+270) * cos a
FLSE100"
(NL = nominal length of FLSE100;
see Section 2.3.1)
FLSE100
withdrawn
A
B ‘ Landing
Platform
FLSE100 installed or stage
below the platform
(with removable

opening and basket

guard) * Type PN16/CL150 shown here

Fig. 3.2: Installing the sender/receiver units on a vertical duct
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3.1.2 Further Planning Instructions

Installing the FLSE100 in horizontal ducts

In horizontal ducts and pipelines, the sender/receiver units should be installed horizontally
and slightly inclined to prevent condensate from entering the duct (see Fig. 3.3).

Sender/receiver unit

Fig. 3.3: Installing the sender/receiver units in horizontal pipelines
Installing the FLSEL00-PREXZ2 sender/receiver unit (probe version)

Horizontal duct Vertical duct

y Middle of the distance
b transducer -- transducer
Di Di=0.35..0.8 m: R
a=b

a /
Di > 0.8 m: l

x>0.242 ¢ Di /2 X
(accord. to ISO DIS 7145)

X = Representative wall distance, where the local gas velocity correspond to the mean velocity
in the duct cross-section

Fig. 3.4: Installing the sender/receiver unit type FLSE100-PREXZ2

Sender/receiver units with special length can be delivered if the condition for x cannot be
observed.
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Reducing the measuring distance

To prevent problems in signal transmission in certain cases, it can be necessary to reduce
the measuring distance. You can realize this by installation of extended flange pipes and/
or flanges with pipe across a secant.

The installation conditions are provided in Fig. 3.5 and in the following table.

L = Active measuring path
Le =20..500mm

Amax = Di/ 4

a =60°

Ld as in Fig. 3.6

with a = a5 and circular ducts
then (o0 = 60°)

A a Diray=L +2 Le + Ld

Fig. 3.5: Installation across secant

Correlation between the inner diameter Di and measuring distance L as a function of the
draw-in length Le and installation type (dimensions in m):

Di Measuring distance L at a = 60°, Le = ... and installation across
Diameter
Le=0.05|Le=0.10 |Le=0.15|Le=0.20 | Le=0.25 | Le=0.30 | Le=0.35 | Le=0.40 | Le=0.45
1.00 1.01
1.05 1.07

1.10 1.13 1.03
1.15 1.18 1.08
1.20 1.24 1.14 1.04
1.25 1.30 1.20 1.10 1.00
1.30 1.36 1.26 1.16 1.06
1.35 1.41 1.31 1.21 1.11 1.01
1.40 1.47 1.37 1.27 1.17 1.07
1.45 1.53 1.43 1.33 1.23 1.13 1.03
1.50 1.59 1.49 1.39 1.29 1.19 1.09
1.55 1.65 1.55 1.45 1.35 1.25 1.15 1.05
1.60 1.70 1.60 1.50 1.40 1.30 1.20 1.10 1.00
1.65 1.76 1.66 1.56 1.46 1.36 1.26 1.16 1.06
1.70 1.82 1.72 1.62 1.52 1.42 1.32 1.22 1.12 1.02
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Assembly
All of the assembly and installation work has to be carried out by the customer. This in-
cludes:

Installing the flanges with pipe or glands for high-pressure versions

Mounting the control unit

Installing weatherproof covers

Warning

* When carrying out assembly and installation work, observe the relevant safety regula-
tions and the safety information in Chapter 1!

* Assembly and installation work on potentially dangerous installations (hot or corrosive
gases, high internal duct pressure) must only be carried out when the plant is shut down!

¢ Suitable measures must be taken to protect against local or installation-specific
hazards!

Installing the Flanges respectively Glands with Pipe

FLOWSIC100 PREXZ2
Activities
Measure out the mounting locations in such a way that the planned installation angle is

reached (if mounting two flanges with pipe, observe the diameter) and mark the moun-
ting location.

Remove the insulation (if present).

Cut out suitable oval openings (apertures) in the duct wall; with brick and concrete ducts,
drill suitably sized holes (see Appendix for templates).

Important
Make sure that parts do not fall into the duct!

Insert the flange with pipe in the aperture as shown in Fig. 3.6,

- observe the minimum draw-in length Le of minimum 20 mm,
- roughly align it and tack it into position with a few spot welds,
- with brick and concrete ducts, tack it to a holding plate

N N
NSV 'S

Duct / pipe wall

ﬁ\ Insulation (remove around flange area)

Fig. 3.6: Installation options for the flanges with pipe
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3.2.1.2

Notes

Assembly and Installation Operating Instructions

FLOWSIC100 PN16/CL150, EXZ2 and EXZ2RE

For the installation of the glands PN16DN50 or CL1502Z apply the procedures given in the
Appendix of the Operating Instructions for FLOWSIC100 PROCESS. The notes on dimensi-
ons and allignment of the flanges with pipe in Section 3.2.1 are to be followed and applied.

* |f two glands are mounted, the alignment of both gland pipes has priority over the com-
pliance of the installation angle.

* Distortion because of temperature shift or mechanical stress kann cause changes of the
measuring distance.

Duct/pipe diameter > 0.5m
The maximum wall thickness for the installation of the mounting kit with the retractable

sender/receiver units is 25.4mm (1 inch).
The insertion length (dimension Le in Section 3.2.1.1) should be approx. 10 mm.

Duct/pipe diameter < 0.5 m

The activities are generally the same as those for larger diameters. The difference with
small diameters is that installing the flanges and sender/receiver units can have a greater
impact on the flow characteristics. To minimize this impact, therefore, the flange pipes
should not be inserted in the pipeline, but rather mounted and welded on the outside.
There are two installation options (see Fig. 3.7 and Fig. 3.8):

* Ontwo sides

* On one side, using the sound reflection at the opposite inside wall.
This solution can be used with very small ducts to increase the measuring distance, or if
access is only possible from one side.

- . . * type FLSE100-PN16/CL150 shown here
Sender / receiver unit

Fig. 3.7: Two-side assembly of the glands with pipe
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Fig. 3.8: One-side assembly of the glands with pipe

For pressure-resistant Select the glands according to Section 6.1.2, and adapt them to the wall curvature as
variants FLSE100- shown in the following figure.

PN16DN50, CL1502Z,
EXZ2 and EXZ2RE with
DIN or ANSI flange.
Dimensions in mm

Inner duct a
diameter

500 ... 250 5
250 ... 150 9

L = NL - NLyg+ X Lreo = LF - 34,8

60,3 + 35 _ (w+b) w = Wall thicknesss
2 - tana sina b=8(a=60°)

NL = Nominal length sender/receiver unit

- not retractable sender/receiver units: NL = 260

- retractable sender/receiver units: NL = 380
NLxy = Installation legth ball valve

- not retractable sender/receiver units: NLyy =0

- retractable sender/receiver units: NLyy = 150

Fig. 3.9: Adapting the glands
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3.2.2

Assembly and Installation Operating Instructions

Mounting the Multi Control Unit (MCU)

The control unit must be mounted on a level base at an accessible, protected location (see

Fig. 3.10 for dimensions). The following must be taken into account:

* The ambient temperature range specified in the technical data must be observed; note
any radiant heat (and provide a shield if necessary).

* Protect the unit from direct sunlight.

* The mounting location should be free of vibration; provide stabilization measures if nec-
essary.

* Provide sufficient clearance for the cables and for opening the front panel.

Provided that suitable cables are used (see Section 3.4.3), the MCU-N control unit can be
mounted at a distance of up to 1000 m from the sender/receiver units (use bus wiring as
shown in Fig. 3.16; the length is the total length of all the cables). For easier access to the
MCU, we recommend to install it in a control room. This facilitates communication with the
FLOWSIC100 PROCESS for configuration or troubleshooting.

If the device is to be mounted outdoors, the optional weatherproof cover for the control unit
or equivalent cover (corrugated roof) must be provided.

Mounting Dimensions

[

y
Y

> 250

Clearance for cable f

y

\ Clearance for opening the door

Size Type connection unit
MCU-N and MCU-N for Ex Zone 2
160
320
210
340
125
> 350

||| |T|D

Fig. 3.10: Mounting dimensions of the MCU

© SICK AG - Germany - All rights reserved 88012515/2009-10



Operating Instructions

See Fig. 3.11

3.3
3.31

Note

332

DANGER

88012515/2009-10

Assembly and Installation FLOWSIC100 PROCESS

Gas Velocity Monitor

Installation of the Sender/Receiver Units
Prerequisites

Check the following before installation:

The sender/receiver units must have at least the same nominal length as the gland
pipes.

The inside of the gland pipes must be free of welding beads.

The inside of the probe pipes on the sender/receiver units must not come into contact
with the flange pipes.

The cable connection on the electronics unit for sender/receiver units must be at the
bottom.

Under consideration of the mounting instructions according to Fig. 3.4, for the type
FLSE100-PREXZ2 loosen the screwed connections between the electronics unit and PR
/ PRAC connection, rotate the unit accordingly (90°, 180°, 270°), and screw the
components together again.

Installation of Retractable Sender/Receiver Units

The sender/receiver unit FLSE100-EXZ2RE may be installed/uninstalled on the mounting
kit while the facility is operating if the follwing instructions are adhered to.

Warning

Observe and adhere absolutely to the relevant safety regulations and the safety informa-
tion in Chapter 1!

Take special precautions for use in plants with increased hazard potential (toxic/aggres-
sive/explosive gasses, higher pressure, higher temperature) (risk or serious injuries)!

Suitable measures must be taken to protect against local or installation-specific
hazards.
Make sure that the ball valve DN50 is closed.

The permitted operational parameters according to the diagrams in Section 2.3.1 apply
to all work.

Installation

Loosen the fastening screws on the blind flange of the mounting kit (1) and remove the
blind flange (2).

Set the sender/receiver unit with seal on the ball valve DN 50 (3, 4) and secure it with
the fastenings screws (5). The ball valve DN 12 must be closed.

Remove the cotter pins from the guide rods (6) and loosen both fastening nuts (7).
Open the ball valve DN 50 (8).

Slide the sender/receiver unit carefully into ball valve and connection piece up to the
stop and secure it with the nuts (9).

Attaching the cotter pins at the guide rods (10).
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Duct wall
FLSE100-EXZ2RE Mounting kit
— T _ _
=
= |
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= J
—
S ‘=|: L J
Ball valve Ball valve DN 50
DN 12
Blind flange Connection Duct wall
Cotter pin Fastening screws &
— _ _ L]
@
m @ o LR
— o || e
o = Il] £l
: =—f ]
L& L L @ L L
2y
Guide rod (M)
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te 4 |
e _ ® L]
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® e H Jite
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e TSi==pEi REuE &
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e L
Fastening nut Seal

—8

r

|

[

ﬂ L1 LI

of

@® ..M Order of the work to be carried out

Fig. 3.11: Installation of the retractable sender/receiver units (shown for duct <0.5 m)
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3.4

3.4.1

DANGER

Notes

Assembly and Installation FLOWSIC100 PROCESS

Gas Velocity Monitor
Installation

General Instructions, Prerequisites

Before you start the installation work, you must have carried out the steps described in Sec-
tion 3.2.

Unless otherwise agreed with SICK or an authorized representative, 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.

Warning

Carry out all installation work in line with the relevant safety regulations and instructions
listed in Chapter 1.

Take suitable measures to protect against danger.

Plan adequate cable cross-sections (see Section 2.6 "Technical Data")

The cable ends with connector for connecting the sender/receiver units must be long en-
ough.

Cable connectors that are not connected must be protected from dirt and moisture (fit
cover).

Energy consumption of sender/ receiver units FLSE100-PREXZ2/EXZ2/EXZ2RE in measu-
ring mode

Supply voltage[V] 24 22 20 18 16
FLSE100-PREXZ2

Current consumption [mA] 27 28,5 30 31,5 34
Power consumption [mW] 648 627 600 567 544
FLSE100-EXZ2/EXZ2RE

Current consumption [mA] 30,5 32 34 36,5 40
Power consumption [mW] 732 704 680 657 640

3.4.2 Connecting the Sender/Receiver Units FLSE100-PN16DN50/CL150 and Control Unit

ATTENTION

88012515/2009-10

MCU (not Ex-protected Variant)

Warning

Put measuring system in de-energised state before connecting or disconnecting any

cables.

Faulty cabling can lead to the failure of the sender/receiver units! Should this be the case,
the warranty will be invalid. The manufacturer takes no responsibility for further damage.
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Note

Option
interface module

Necessary activities
P Connect the cables for the sender/receiver units as shown in Fig. 3.16.

P Connect the cable provided by the customer according to xxFig 3.13 to the connection
box and to the MCU.

When choosing the cable type, make sure that the core/core effective capacitance is less
than 110 pF/m and the minimum core cross-section is 0.5 mm? (AWG20).

We recommend the cable type UNITRONIC Li2YCYv(TP) 2x2x0.5 mm? with reinforced
outer sheath (from Lappkabel).

P Connect the cables for status signals (operation/malfunction, warning, maintenance,
check cycle), analog output, analog- and digital inputs to the MCU according to the re-
quirements.

P Connect the power supply cable to terminals L1, N, PE (see Fig. 3.12)

P> Check the cabling during the installation for possible damage.

Option display module

S

Option 1/0 module

Processor board

[®[[e][e]
On Ol O
o [e [®]
O om Ol
[®/ [e] [e]
O OO

Terminals for power
supply

Power supply (behind
processor board)

Fig. 3.12: Component alignment in the MCU
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Connections
for analog
inputs
land?2

MCU processor board terminals

Supply voltage 24 V d.c.

RS232

Connection for
analog output

Connections
for digital inputs
1to 4

Gas Velocity Monitor

Connection for I/0 module option

Connection for display
module option

Connection
~ for LEDs

|
" Connection
for interface

module
option

USB plug in
% connector

« Connection
for external
power supply

Connections for relays 1 to 5

Fig. 3.13: Connections on the MCU processor board

Connections for
sender/receiver unit master
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Customer cable

Assembly and Installation

Operating Instructions

GN

-
s

YE
Customer cable ~ ,--
to second IWH
connection box g ,--
with bus wiring IBN

(two-path I,—--

measurement),
variant B

v

Connector assignment master
RS485 to MCU
e

'MCU I
| |
[ oo |
| 49|48|47(46|45|44(43 a o I
: . Processor board :
I gnd ° I
LAI2 e :
| gnd se
A1 oo |l
[gnd o
1-20 mA ool
I +20 mA |
:gnd :
| DigIn4 [
I DigIn3 £ 5 &% & I
|gnd :-'
| DigIn2 8 <| < A
I Digin 1 = =l = |
. 323 e ¥
I i I
: 16({17(18|19(20(21|22|23|24(25|26|27|28(29(30| |36{37({38|39|40 : I
! 22 N
| = e O T al
| 1(2(3(4|5|6(7|8|9|10(|11(12|13|14|15 I
[ [
| s o 6| o il s i| o il s l
|_____§ E :‘_g < :__5 E 2 _§ _‘é 2_5 HEN L I
SIS s LA B AL s S B |
~ C [0} [} o0 =
=N 5] ] < I= Customer cable
'% ‘cC'S § oy £ 3 to second I
53 Q S s connection box |
& g = .g Connection cable slave with bus wiring I
= (length 5/10/50 m) (two-path
measurement), |
variant A '
GN_CorM@utRSi b |MasterRS485 | GN FLSE100A (Maste)
o BusRS485a) ! ! GND !
YE  MMCU RS485b[—|Master RS485 ! YE ; +24V DC 24V |
oyt Bus RS485D i ! bunit AF— |
WH™TMCU +24 V DC—{Master +24 V DC | Wh ; auntAl— |
_gN...__Bus+24VDC| |[Slave +24V DC I WH ! b-unit B L
| MMCU GND|—] Master GND___| BN ; a-unit B—— Rs485!
______ | ______BusGND| [Slave GND I BN » ! @ L
! — Master RS485 | N RN i
| Slave RS485 1 GN » i 1 ] { ] ___F_
! — Master RS485 | i !
! T i | 1| 2| 3] 4| 5] 6] | Connector
| Slave RS485 1 YE : IYT YT TI :
Connection cable Master FLSE100 B (Slave)
(with red cable mark; length 5/10m) pTTTTTTTTT T GND—— T
; +24V DC 24V |
Connector assignment slave | b-unit A - i
RS485 to Master i a-unitA - :
! b-unit B L |
i a-unit B | RS485 |
! i ® L
E-IXZT:)Y‘JST-GT-E Connector

Fig. 3.14: Connecting the sender/receiver units, connection box and MCU in not-Ex-protected variant
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3.4.3

ATTENTION

88012515/2009-10

Assembly and Installation FLOWSIC100 PROCESS

Gas Velocity Monitor

Connecting the Sender/Receiver Units FLSE100-EXZ2/EXZ2RE/PREXZ2 and Control Unit
MCU/MCUEX (Ex-protected Variant)

Requirements of the wiring in the hazardous location

Cables must fulfil the prerequisites of EN 60079-14.

Cables which are particularly endangered due to thermal, mechanical or chemical stress
should be protected, e.g. by laying them in conduits open on both sides.

Cables not protected against the spread of fire must be flame retardant according to Ger-
man standard DIN VDE 0472 Part 804 Test type B.

The cross section of each individual core must not be less than 0.5 mm?2.

When selecting the cables, care must be taken that the clamping range for the screwed
cable gland is 6 - 12 mm.

The use of cables with core identity code according to DIN 47100 is recommended to fa-
cilitate installation and avoid connection faults.

Recommended cable type:Li2YCYv 2x2x0.5mm?2 by LAPP-Kabel
Protect the core ends from splicing by using wire end ferrules.

The existing air gaps and creep distances according to EN 50019 must not be reduced
after the cables have been connected in the terminal chamber of the FLSE100-EXZ2/
EXZ2RE/PREXZ2.

Unused screwed cable glands should be replaced with the enclosed EExe-vent plugs.

The equipotential bonding must be designed in accordance with EN 60079-14 (see also
the following section).

Excess-current release 10 A.
Overload release with trigger charakteristics B.

Warning

Connect the Sender/Receiver Units Type FLSE100-EXZ2/EXZ2RE only to the control unit
MCU/MCUEX. A connection to non-system devices, especially external power supply fa-
cilities, power packs etc. in not allowed.

Put measuring system in de-energised state before connecting or disconnecting any
cables.

The EExe-terminal chambers of the Ex-protected sender/receiver units must only be
opened in de-energised state.

Faulty cabling can lead to the failure of the sender/receiver units! Should this be the case,
the warranty will be invalid. The manufacturer takes no responsibility for further damage.
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Terminal Assignment in Terminal Chamber of Sender/Receiver Unit FLSE-EXZ2/EXZ2RE/
PREXZ2

Terminal chamber opened Terminal chamber cover

B A B A GND #24v
RS485 RS485 __24v-DC
MASTER: _ MCU _SLAVE GND  +24V
SLAVE. _MASTER OPEN  GND _ +24V

Nicht unter Spannung trennen |
Do not disconnect when powered !

grounding

Connection plan
(inside)

Fig. 3.15: Terminal chamber sender/receiver unit FLSE100-EXZ2/EXZ2RE/PREXZ2

Connection FLSE100-EXZ2/EXZ2RE Master

Customer con- blue violet | orange | yellow brown black
nection internal 1 ) 3 4 5 6 7 )
Connection green yellow green yellow brown white
external
IF1:  Communication Configuration IF1 IF1 IF2 IF2 gnd +24V DC
between FLSE-Master
and MCU (Interface 1)
IF2:  Communication Connection FLSE100-EXZ2/EXZ2RE Slave
between FLSE-Master
and FLSE Slave (Inter- Customer con- blue violet | orange | yellow brown black
face 2) nection internal 1 2 3 4 5 6 7 8
Connection green yellow green yellow brown white
external
Configuration IF2 IF2 gnd +24V DC

Connection FLSE100-PREXZ2

Customer con- blue violet | orange | yellow brown black

nection internal 1 ) 3 4 5 6 7 )
Connection green yellow green yellow brown white
external

Configuration IF1 IF1 gnd +24V DC
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Necessary activities

Connect the cable provided by the customer according to xxFig 3.13 and Fig 3.16 xx and
the above table to FLSE-Master, FLSE-Slave and MCU/MCUEX.

Note The connection cables for installation in the Ex-Zone must comply with the
aforementioned specifications.

Connect the cables for status signals (operation/malfunction, warning, maintenance,
check cycle), analog output, analog- and digital inputs to the MCU according to the re-
quirements.

Connect the power supply cable to terminals L1, N, PE (see Fig. 3.12)
Check the cabling during the installation for possible damage.
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Cabling FLOWSIC100 EXZ2 / EXZ2RE
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w
[=2]

37

w
[e 2]
w
©
N
o

41

10|11|12|13| 14|15 (31

w
N
w
w
w
E~Y
w
(3]

GND

BN!
gn GN| a-unitA

|

|

oo I

49|48|47/46|45|44)43 - MCU |
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o
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o — I H
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Customer cabling in Ex- WHI 124 vDC [ ! i
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| I
FLSE100 Slave
Terminal room |
i i !
Note : | i
With two-path measurement the second FLSE Master GN: RS485 a [ i '
and FLSE Slave may be connected according to Fig. 3.14 _YE: RS485b[57! |
to the MCU if a connection bow with Ex-classification i 3] E i
(avilable on request from SICK) is used. (Customer cable ! 7 | | !
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Fig. 3.16: FLOWSIC100 EX-Z2 / EX-Z2-RE
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Fig. 3.17: Cabling FLOWSIC100 PR-EX-Z2
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3.4.4

Assembly and Installation Operating Instructions

Installing and Connecting the Interface and I/0 Module Options

Plug these modules onto the top hat rail in the MCU (see Fig. 3.12) and connect them with
the cable with plug to the corresponding connector on the processor board (see Fig. 3.13).
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Operating/setting parameters via the optional LC-Display






Operating Instructions

Commissioning and Configuration FLOWSIC100 PROCESS

Gas Velocity Monitor

Commissioning and Configuration

8012515/2009-10

4.1 Basics

4.1.1 General Notes

Start-up primarily comprises entering equipment data (e.g. measuring path, installation
angle), parameter settings for output variables and reaction times and, if required, the
check cycle setting (see Section 4.2.2). A zero adjust is not necessary.

An additional velocity measurement calibration using network point measurement with a
reference measuring system (e.g. dynamic pressure probe) is then only necessary when the
velocity profile on the measuring axis is not representative for the overall cross-section. The
regression coefficients determined can then be entered into the device without problems
(see Section 4.3.6).

If the gas temperature determined with the FLOWSIC100 PROCESS is to be used to scale
the volume flow, a calibration with external temperature sensor is necessary in such cases
(see Section 4.3). This is because the sound velocity of the real gas under standard
conditions is seldom known.

The SOPAS Engineering Tool (SOPAS ET) program is also delivered and serves to set the
parameters. The Menu structure simplifies changing settings. Further functions are also
available (e.g. data storage, graphic displays).

If stable measuring behavior over all equipment states cannot be attained using standard
settings (e.g. during device usage at the limits or outside of the specification according to
the Technical Data), improvement is possible by optimizing device internal parameters. The
required settings may only be made by sufficiently qualified persons because erroneous
settings mean the device functionality is no longer ensured. This work should only be carried
out by SICK Service. Possible settings are described in the Service Manual.
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4.1.2 Installing the operating and parameter program SOPAS ET

Note Administrator access rights are required to install the software.

Requirements
* Laptop/PC with:

- Processor: Pentium Il (or comparable type)

- VGA graphics card

- USB interface (alternative - RS232 via adapter)

- Working memory (RAM): At least 256 MB

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

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

* The voltage supply must be switched on

Install the SOPAS ET program

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

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. To install on
the laptop/PC, connect the MCU to the supply voltage and then connect to the PC using a
USB plug-in connector. A message appears on the display that new hardware has been
detected. Now load the delivered CD in the PC drive and follow the installation instructions
(see Fig. 4.1).

As an alternative, the driver can also be installed in the Windows control panel using the
hardware installation program
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Commissioning and Configuration

Found New Hardware Wizard

This wizard helps you install software for:

EVAL232 Board USE <-> Serial

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

‘What do you want the wizard to do?

O Install the software automatically (Recommended)

®

from a list or specific location [Advanced]

Click Mest to continue.

[ <Back || New> | | Cancel |

Found New Har dware Wizard

Please choose your search and installation options. :5

(5) 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 removable media The best driver found will be installed.

[[]Search removable media (floppy, CO-ROM...)
Include this location in the search:

ENUSB_driver v

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

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

l < Back Jl Next > Jl Cancel ]

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

E LISB Seral Converter

Click Firigh to close the wizard,

Fig. 4.1: Installing the USB driver
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4.1.3 Connecting the Device

P> Connect the USB cable to the MCU control unit (see Fig. 3.13) and laptop/PC.
b Start the software from the "SICK\SOPAS" start menu.

P> The start dialog appears on the screen (can be deactivated for the further software use).

Welcome to SOPAS x|

SOPAS
Engineering Tool

Project choice

" Open an existing project

o cpenpstpmjm
Deactivation of the start dialog

r Remember my decision and do not show the dislog again

Ok i Cancsl i Help i

Fig. 4.2: Start dialog

The following Start menu appears after confirmation with "OK"

E2 soprAs Engineering Tool (new Project)™ =1O] x|
Project Edit Mo Selected Device Communication Wiew Tools Help
lojd@|s|slals[=[w] [»] [O|5[(D[2]|B[9]
Praject Tree | Device Catalog  Scan Assistant | a
5, {new Project) Detected Devices i Communication Interface i Suitable Device Types i
_ The list of scanned devices is empty. Please start scanning
by pressing the “Network Scan™ button.
Help I ® The scan settings can be changed by pressing the
"Configuration™ button.
Sensor Intelligence. Configuration | Metwork Scan Map Device £dd i Det... i
a (Mo Device)

Fig. 4.3: Start menu

P If required, set the desired language in menu "Tools / Options / Language", confirm with
"OK" and restart the program.
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Serial connection for SICK devices, like LMS, ¥MS, LD others

Commissioning and Configuration

Project Edit o S

E2 SOPAS Engineering Tool New Project
=c Device Communication  View | Tools Help

Project Tree |

B options

Unit system

metric hd
Simple b I

Automatically close device pages r

Project tree layout

Mazximum number of open device pages E

Context Help |

SICK

Sensor Intelligence,

=2

a (Mo Device)

2| old|d] & a[=|w| [n] | O &LoanDevece
= &logur

Device Catalog Network Scan

s

-0 x|
Ctri+]
Cirl+U x
oup Cirl+E

FLOWSIC100 PROCESS

Gas Velocity Monitor

Data replay

Export log file

Connection Wizard
Module Manager

5 | Suitable Device Types |

» janning by pressing the "Network Scan™

Configuration™ button.

Print anly open device pages u Terminal
Resel all settings made for dialogs, The reset includes the option "Do not
show this dialog again”,
Reset
conce |t |
T Question x|

You must restart the program before the new settings wil take effect.
Do you want to restart the program now?

Details. ., |

Fig. 4.4: Changing the language setting

Click "Configuration" in the Start menu (see Fig. 4.3) and select the "Standard Protocol"

menu.

Select an available interface in the "Select COM Ports" group, click "Advanced..." and
configure according to Fig. 4.5 (settings only need to be made during first connection to

the measuring system).

= 'J__:] Inkernet Proktocol
f- 24 Internet Protocol (IF)

|+ Enable Serial Communicatior|

E2 Network Scan Assistant Advanced scan settings x|

Cola Dialact

Scan timeout [ms]

IhaIF-dupIEx - I

binary

on -

Port settings————

Data bits IS - I
Parity Inune Vl
Stop bits Il b l

i Delay at connection setup [ms]
=1 J._:] Prafibus
i e Hilscher
Iél Serial Port —Seleck COM Ports————————————— Sopas Hub scan
-4 SerialLink
; ™ comi Duplex mode
I coms Select Baudrate(s)—————————
- 1200
W comio 2400
r— 4500
9600
S I L I r 19200
38400
= 57600
Advanced ... I 115200
Metwork Scan I Ok I Cancel I

Restore default values |
OK I

Cancel | Help |

8012515/2009-10

Fig. 4.5: Interface selection and configuration
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P> Click the "Network Scan" button in the "Network Scan Assistant" directory and the
following window appears.

B3 Network Scan Assistant x|

Progress S I c K

The Engineering Tool is scanning for devices. .. _
Sensor Intelligence.

Skarting scan... -
- * Found sensor at COM10
i Internet Protocal (IP) W Perfeck match Found.
. + Device supports Jar upload.
L Standard Pratocol + Found sensor at COM10 {01 1}
¥ Perfect match Found.
+ Device supports Jar upload.
Scan complete,

Metwork Configuration i Network Scan

Help i

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

The Engineering Tool is scanning for devices. .. .
Sensor Intelligence.

Starting scan...
- | Could not find a sensor at COM1
iy Internet Protacol (IF) Could not find a sensor at COM4

. Scan complete,
i Standard Protacol

Metwork Configuration i MNebwork Scan i QK Cancel Help

Fig. 4.6: Searching for connected devices

P Confirm search for connected devices with "OK".
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Information on using the program

Device Selection

Select the required devices from those displayed in the "Network Scan Assistant / Detected
devices" register and move these to the "Project Tree" window (drag-and-drop per mouse or

click the "Add" button).

=]
Project Edit MCU (SICK) Communication View Tools Help

ololdlal »| 8la| s« o] [~ | O|3|0|3(s] 9

Project Treel Device Catalog MNebwork Scan Assistantl ®”

S New Project
[+]-

Communication Inkerface | Suitable Device Types |

Detected Devices |

Context Help |

SICK

Sensor Intelligence.

B FLOWSIC100 EX-22 (Sensor 1)
& MCU (SICK)

W COM10 {011} s FLOWSICI00EX - 8.1.03

W COMLD * MCU - 1.0.44

Metwork Configuration | Metwork Scan Map Device

a Operator a MCU (S1cK) &g comio 0 orline % synchronized O Download Immediately a

Fig. 4.7: Selection of required devices

Password

Certain device functions are only accessible after a password has been entered (see Fig.
4.8). Access rights are assigned in 3 user levels:

User level

Access to

0 |none

Display of measured values and system status

1 |"Authorized Client"

Displays inquiries as well as commissioning 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)

The password for user level 1 is contained in the Annex.

E SOPAS Engineering Tool New Project* (=] 3
Project Edit MCU (SICK) Commurication \View Tools Help
o od|e| 3| 3|la] a|=| »]| |»]| | O|8|D|3|D] 9
Project Tree | Device Catalog Metwork Scan Assiskant I ®
' New Froject 1 — L oeenen iz abine Thberface I Suitable Device Typas |
& 3
EL(XJI“ il “r DHSB100 - 01.03.08
Device MCU (SICK) * MCU-1.0.44
Userlevel I Authorized Client =
Context Help | Password  [Freeeeee
S I C K Login I Close | Help |
Sensor Intelligence. Map Device Add |
a Operator a MCU (SICK) & CoM10 Q online % synchronized O Download Immediately g
Fig. 4.8: Entering the password
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4.1.5 Online-Help

The individual menus and setting options are described in detail in the online help and are
therefore not described further here.

SICK

Sensor Intelligence.

Help for...

DME5000

80

== .

| Home | SOPAS Framework | help for SOPAS devices see links at left frame..

@ SOPAS Help Information - Engineering tool Version 02.18

How to use this SOPAS Help tool ?

1. Select one of the icons above, describing specific Help books.
2. Select a sub-section shown in the frame on the left, please choose a chapter.

3. The description of the chapter appears. Using the scroll bar on the right of the main frame will portray mare information on the items in
To print out a description, first click inside the requested frame and then select "print" from the browser menu.

The Help system available with the SOPAS Engineering Tool is based on HTML pages which can be viewed with any appropriate HTMI
Context sensitive help is always available by pressing the <F1= key. In case no context help is available the general help file is opened.
[f applicable, context-sensitive Help is launched. Otherwise you will be guided to the root of the Help system.

The first time you use Help, the SOPAS Engineering Tool software tries to find out which browser you are using. If the browser can not bt
determined, a file selector is opened allowing the manual selection of an appropriate HTML browser. The HTML browser found or chose

in a configuration file for future use.

If you want to change the HTML browser, or if you have made any changes to your browser installation, you can specify a new browser fr
"Help" menu by activating the "Choose Browser" menu item.

back to top
Fig. 4.9: Online Help
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Standard start-up

This Section describes all the settings essential for device functionality. These include
entering equipment data (active measuring path, installation angle) and settings for
reaction times, check cycle and standard analog output (calibration settings see Section
4.3).

Error message "Parameter Error" is output when equipment data input is not complete.

Entering equipment data

Start the SOPAS ET program and connect to the measuring system (see Section 4.1.3).

Select the required device file (FL100-xx) from those displayed in the "Network Scan
Assistant" window and move it to the "Project Tree" window (see Section 4.1.4).

E SOPAS Engineering Tool  New Project* =1o] x|

Project Edit FLOWSIC100 EX-Z2 (Sensor 1) Communication View Tools Help
o] od(e| o] d|a] sl«| o] |~] | O|8|D|3(B] 9|

Project Tree | Device Catalog | Network Scan Assistant  Maintenance Status I ol
h MNew Project
Eﬁ FLOWSIC100 EX-Z2 (Sensor 1)

- [ overview Device Identification

() Diagnosis
[ []j Configuration
[ []j Adjustment IFLO‘-.-'-."SICIDIJ EX-Z2 Sensar 1 Mounting lacation IFLO*.-'-.:'SIC
=3 '-1_'] Maintenance
B B Maintenance Status:

Set on operation mode

Context: Help | ®

SICK ' Maintenance ¥ Mantenance sensor Set mode |

Sensor Intelligence.

a Authorized Client FLOWSIC100 EX-72 (Sensor 1) & coMio {01 1} a online  %* synchronized O Download Immediately g

Fig. 4.10: Setting "Maintenance" mode

Select the unit of measurement to be used in the "Tools / Options" menu (see Fig. 4.4)
(Sl or US standard).

Select the "Configuration / Application Parameter" directory (see Fig. 4.11) and enter the
values determined for path length and angle determined in Section 3.2.1 as well as the
cross-sectional area according to Fig. 4.12.

Installation angle Angle between measuring axis and main gas flow direction (path
angle a in Fig. 4.12)

Active measuring Distance transducer - transducer (path length L in Fig. 4.12)

path

Cross-sectional area Area between inner pipe walls in the measurement setup area
(required to calculate | vertical to flow direction A (A in Fig. 4.12)

the volume flow) Enter the average value of the areas for sender/receiver units A and B
after cross-section changes.
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El SOPAS Engineering Tool  New Project* =13
Project Edit FL100 EX (Sensor 1) Communicaton View Tools Help
aloldle| | ala] s[=|2|-|~] | O[3(D|2(B] 9|

Project Tree | ®

Device Catalog | Network Scan Assistant  Application Parameters I

S New Project
=-%) FL100 ExX (Sensor 1)
: D Overview
U,:I Diagniosis
- J_Canfiguration
® B Appication Parameters
uj Adjustment
U Maintenance

Conkext Help | &£

SICK

Sensor Intelligence.

Device Identification

Cross-sectional area I 0.187 m2 -

|FL1I3III EX [Sensar 1 Maunting lacation IFLOWSIC
Installation Parameters
Installation angle I 77.5 @ Fath length I 05 |m ¥

Calibration Coefficients

Calibration cosfficients for gas velacity

v_cal=Cv_2*v? + Cv_1%*v + Cv_0

0.0000 |sij|

cv_2 cv_t 1.0000

Cu_0 I 0.0000 Irru’s -

Calibration cosfficients for gas temperature

T_cal=CT_2%T2 + CT_1*T + CT_0

cT_2 0.0000 1fK cT_t 1.0000

CT_0 I 0.0000 K

a Autharized Client a FL100 EX (Sensor 1) & COM10401 1} 0 orline %" synchronized e Download Immediately

Fig. 4.11: "Application parameters" subpage (example for settings)

Sender/receiver unit B

Fig. 4.12: Basic parameters

Circular ducts:
D2 o7
4

A =
Square ducts:
A = aeb

Cross-section
changes:

A= g-(D12+D22)

¢ The entered parameters are saved in the FLOWSIC100 Flare after the switch from
"Maintenance" to "Measurement".

¢ Set installation parameters are converted automatically when the unit of measurement

is changed.

© SICK AG - Germany - All rights reserved
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4.2.2 Entering application parameters concerning measuring points
Select device file "MCU-P" in the "Network Scan Assistant" and move it to the "Project
Tree" window (see Section 4.1.4).
Set the MCU to "Maintenance" mode and enter the Level 1 password (see Section 4.1.4).
Select the "Parameter / Measure Point 1(2/3) / Measure Point Parametersr" directory.

In the "Measuring Point 1 - Application Parameters (I)" window, enter data for TAG No.,
measuring point description, pipe diameter, adjustment factor and zero point threshold.
A negative flow velocity can be optionally suppressed.

-1olx|
Project Edit MCU-P (SICK) Communication View Tools Help
BloLe|s| 3la| ‘JI%I 0| [ | EIIEIIEIEIIEI_I

Projeck Tree I

b,. Mew Project

=% MCU-P (SICK)
- [2) overview - Measuring Point 1 Measure Point 1 - Application Parameter (I)
[]--U Diagnosis
£k Parameter

..... D Customer Data TAG IMeasPoint 1 Description I
----- D System Configuration
----- D Display Parameter . . l—ﬂ . - -
[]_._U 1/0 Configuration Pipe diameter 0,2000 IE MNominal diameter IDN;OO - l

Bl Measure Paint 1

| Analog Input Parameter Sensor bype ICross Duct vl Adjust Factor | 1.0000
B Measure Point Parameter
Linearization Parameter
[2] Process values Low flow cutaff I 0.10 ImIs vl Avoid negative speed [

D Value Damping
----- D Data Archive Settings
) Adjust

) Maintenance

Measure Point 1 - Counter Parameter

Flow totalizer resolution ILiter VI Mass kotalizer resolution  |lg -
Context Help I &

SICK

Sensor Intelligence.

a Authorized Client a MCU-P (SICK) a offline Y not synchronized O Download Immediately

Fig. 4.13: "Parameter / Measure Point 1 / Measure Point Parameters" directory
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Interval time, control value output on the analog output and the starting timepoint for
automatic check cycles can be modified in the "Adjust / Function Check" directory ("MCU-P"

Project Tree I

device file).
=10 x]
Project Edit MCU-P (SICK) Communicaton View Tools Help
alode| 5| 8|a]| g|=|»| [~] | O[8|0|3|B] 9|
®

Device Catalog | Mebwork Scan Assiskant  Funckion Check: I

b Mew Praoject
=% mcur

D Owe

B Par

&

) Diagnosis
----- D Custamer Daka

----- D System Configuration
----- D Display Parameter

: D Measure Point Parameter

----- D Data Archive Settings
=) Adjust

[ u Maintenance

(SICK)
rvigw - Measuring Paint 1

ameker

Function Check

1/O Configuration
Measure Paint 1
D Analog Input Parameter

D Linearization Parameker
D Pracess Valuzs
D Value Damping

Duration of the check value output

Span value

Stark at kime of day:

I 90 s
I 70 %

hiour Min

i

Function check interval IBh - l

Sec

o

Stark function check manually |

Caontext Help |

SICK

Sensor Intelligence.

& Authorized Client B MCU-P (SICK)

u offline %% not synchronized O Download Immediately

84

Fig. 4.14: "Adjustment/Function Check" directory (example for settings)

Entry field

Parameter

Remark

Duration of the
check value output

Value in seconds

Output duration for control values

Span value

Value in %

Determines the span value level (see
Section 2.5)

Function check
interval

Time between two check cycles

see Section 2.5

Start at time of day

Hours

Defining a start timepoint in hours,

Minutes

minutes and seconds

Seconds

Note The value measured last is output during check value determination.

© SICK AG - Germany - All rights reserved
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Select the "Parameter / 1/0 Configuration / Analog Output Parameters" directory ("MCU-P"

device file") to set the analog outputs..

= = =
E2 SOPAS Engineering Tool  New Project*® - O] x|
Project Edit MCU-P (SICK) Communication View Tools Help
o olu(e| 3| 8la| al=| o] [~] | D503 o
Projeck Tree | Device Catalogl Mebwork Scan Assistant  Analog Outpuk Parameter | o
5, Mew Project
=% MCU-p (SICK) : :
- [2) overview - Measuring Point 1 Basic AQ Settings
* |J_'] Diagnosis
B Parameter Error current selection yes - User Value |21 ma - I
----- D Customer Data
----- D System Configuration
----- D Display Parameter Mainktenance current selection ILast Measuring Value vl User value I 0.50 mA
=) 1/O Configuration
[=] Analog Oukput Parameter
Impulse Qutput Span value | 70 %a
----- [Z] Limit Switches
[ Measure Point 1
----- Data Archive Settings
() Adiust Analog Output 1
[]--lL‘] Maintenance
Measure paink Inot assigned - l Measured valus Inot assigned - I
Context Help | F Live Zera 4 ma -
SI C K Range low 0.00 Range high 0.00
Sensor Intelligence.
a Authorized Client E MCI-F (SICK) u offline \ﬁ not synchronized e Download Immediately
Fig. 4.15: "Parameter / I/0 Configuration / Analog Output Parameters" directory
Note The "Analog output 2(3)" fields only appear when an AO module is plugged in.
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Field Parameter Remark
Basic AO Error current Yes Fault current is output.
settings selection No Fault current is not output.
User value 1,23 or21 mA mA value to be output in "Malfunction" state (error case) (size
depends on connected evaluation system).
Maintenance User defined value The value entered in the "User value" field is output during
current "Maintenance".
selection Last Measuring Value | The value measured last is output during "Maintenance"
Normal measured The current measured value is output during "Maintenance".
value output
User value Value # LZ whenever | mA value to be output in "Maintenance" state
possible Entry field appears only afterselection of "Used Defined Value".
Analog Measure point | Measuring point 1, 2
Output 1 or3

range limit

Measured Volume flow act. Volume flow in operating state The selected measured
value Volume flow std. Volume flow in standard state variables are output on the
analog output.
Mass flow goutp
Molecular mass
Gas velocity
Sound velocity
Live zero Zero point Select 2 or 4 mA to ensure being able to differentiate between
(0,2 0r 4 mA) measured value and switched off device or interrupted current
loop.
Range low Lower measuring Physical value at live zero
range limit
Range high Upper measuring Physical value at 20 mA

86

Note Set the parameters for fields "Analog output 2(3)" analog to field "Analog output 1".

© SICK AG - Germany - All rights reserved

8012515/2009-10




Operating Instructions Commissioning and Configuration

4.2.5 Setting parameters for the pulse output
Select the "Parameter / 1/0 Configuration / Impulse Output" directory ("MCU-P" device file)
to set the optionally available pulse output.

Project Edit MCU-P (SICK) Communication View Tools Help

FLOWSIC100 PROCESS

Gas Velocity Monitor

8lo

W] 3| 8la] a|«| o|-[~]| | O|3|D|2]|3] 2]

Project Tree I

Device Catalag | Metwaork Scan Assistant  Impulse Qutput |

5 Mew Project

=% Mcu-p (s1cK)

D Cwervigw - Measuring Paint 1
G- ) Diagnosis

I:—}-',LJ Parameter

----- D Customear Data

----- D System Configuration

----- D Display Paramsker
[']U 1/0 Configuration

Impulse Output 1

: D Analog Qubput Parameter

; Limit Switches FEEslE R

[]---H Measure Paint 1

----- Data Archive Settings Test Frequency
- Adjust

IMeasure Poink 1 'I Measured value IFIow a.c. 'I Impulse Factor 1000
I 0 Hz Enable test frequd

[+ U.J Maintenance

Context Help I ®

SICK

Sensor Intelligence.

a Authorized Client MCU-P (SICK) 3 offline ;“. not synchronized O Daownload Immediately

Fig. 4.16: "Parameter / I/0 Configuration / Impulse Output" directorye

Field

Parameter

Remark

Measure point

Measuring point 1, 2 or 3

Volume flow in operating state

Measured value Flow a.c.
Flow s.c. Volume flow in normalized state
Mass flow
Impulse factor Value Pulses per m3
Test frequency Value Input of a value for test purposes to be

output at the pulse output

Enable test frequency

Measuring point 1, 2 or 3

If activated, the entered test frequency is
output at the pulse output
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Setting the analog inputs parameters

Select the "Parameter / Measure Point 1(2/3) / Analog Input Parameter" directory ("MCU-
P" device file) to set the analog inputs.

EX SOPAS Engineering Tool

New Project™

=13
Broject Edit MCU (SICK) Communicaton Mew Tools Help
ool x| dla| s|le|w|-|la] | D|o|D[a|D]| o
Project Tree | Device Catalog | Metwork Scan Assistant {IRBLE Parametsrs FLOWSICT00 | 3
S New Project

= @ MU (SICK)

: Overview

() Diagnesis

) Corfiguration

- [J) application Selection
i [2) Display Settings
1/O Configur sticr

[ Svystem Corfiguration
L [£] Walue Damping

) Adjustment

) Maintenance

Device Identification

rMcu

Wariant

Mounting Lecation  [SICH

Temperature Source

Pressure Source

Moisture Source

Temperature source
£ Constant Value

+ Analog Inpuk 1

€ Sensor valus

Pressure source
" Constant Value
& Anslog Input 2

Maisture source
" Constant Valus

= Analog Input 3

Analog Input 1 - Temperature

Analog Input 2 - Pressure

Analog Input 3 - Moisture

Range low 0.00 %%

Range high 0.00 %

Live zera 4,00 mA

Sensor Intelligence.

Range low | 0.00 =C 'I Range low 0.00 Imbar -
Range high | 0.00 — Range high 0.00 Imbar -
Live zero 4.00  mA Live zero 4.00  mA
Context Help | = Adiabate Coefficient Pressure Transmitter
SICK 0 mE

Type IAbsquteDrassure -

& Authorized Client B MCU (SICK) S coMio @ online  «* synchronized

3 Download Immediately

Fig. 4.17: "Parameter / Measure Point 1 / Analog Input Parameter" directory

Field

Parameter

Remark

Temperature
Source Selection

Analog input

The value of one of the external sensors connected to the analog input is used
to calculate the scaled value.

Selecting the parameter opens entry fields to select the analog input, to set
parameters for the physical measured value range and to assign range limits to
the analog input limits.

Constant Value

A constant value to be entered in the adjacent field is used to calculate the
scaled value.

Sensor value

The temperature value determined internally is used to calculate the scaled
value

Pressure Source
Selection

Analog input

The value of one of the external sensors connected to the analog input is used
to calculate the scaled value.

Selecting the parameter opens entry fields to select the analog input, to set
parameters for the physical measured value range and to assign range limits to
the analog input limits.

Constant Value

A constant value to be entered in the adjacent field is used to calculate the
scaled value.
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Select the "Parameter / Measure Point 1(2/3) / Value Damping" directory ("MCU-P" device

file) to set the response time.

E2 SOPAS Engineering Tool New Project® =10 x|

Project Edit MCU-P (SICK) Communicaton View Tools Help

alo

de| 3| gla| g|«| al-[~]| | OIS

@

3|3| 9

Project Tree I

Device Caktalog I Mebwork Scan Assistant  Value Damping I oA

5, Mew Project
=4 Mcu-p (sIcK)
Owverview - Measuring Paink 1
() Diagnosis
E-{) Parameter
----- D Customer Data
----- D System Configuration
----- D Display Parameter
B[ 1/O Configuration
[-]U Measure Point 1
D Analog Input Parameter
D Measure Point Parameter
D Linearizakion Parameker
. D Process Values
----- D Data Archive Settings
EH-J) Adjust
= Maintenance
[ D Maintenance Made

Value damping time (T90) Measuring Point 1

Measure poink 1 I 1 s

SICK

Sensor Intelligence.

Context Help I i

a Autharized Client E MCIU-P (SICK) a offline /%% not synchronized e Download Immediately

Fig. 4.18: "Parameter / Measure Point 1/ Value Damping" directory

Field

Parameter Remark

point 1

Response time (T90) Measuring | Valueins

point 1

Response time of measured value at measuring

8012515/2009-10
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4.2.8 Defining the limit value
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Select the "Parameter / I/0 Configuration / Limit Switches" directory ("MCU-P" device file)

to set parameters for limit values.

E2 SOPAS Engineering Tool New Project®

Project Edit MCU-P (SICK) Communicaton View Tools Help

—[ox]

alo

Hd| 3| 3|a| e|=| »|-|~| | O/|2|D|2]|3] 9|

Project Tree I

Device Catalog | Network Scan Assistant  Limit Switches |

S. New Project
=% mMcu-p (sIcK)

G- ) Diagnosis
b ) Paramster

D Qwerview - Measuring Poink 1

D Custamer Data

D System Configuration
D Display Paramzter
[—]---:L_:] I/O Configuration

Limit Switch 1

Bl

B[ Adiust

: D Analog Oukpuk Parameter
Impulse Oukpuk

Measure Point 1
- | =] Data Archive Settings

=) Maintenance
D Maintenance Mode

Context Help I

SICK

Sensor Intelligence.

Mzasure poink INot Assigned vl Measured value IFIow a.c. vl
Hysteresis bype IAbsqute - l Hysteresis value I i

IO\rer Limik: hd l

Limiting value 0.00 Switch on

& Autharized Client B} MCU-P (SICK)

a offline 2 mot synchronized Q Download Immediately

Fig. 4.19: "Parameter / I/0 Configuration / Limit Switches" directory

Field Parameter Remark
Measure point | Measuring point 1,
2o0r3
Measured Flow a.c. Volume flow in operating state The limit value settings
value Flow s.c. Volume flow in normalized state |are assigned to the
selected measured
Mass Flow .
variables
Molar mass
VoG Gas velocity
VoS Speed of sound
Hysteresis type | Percentaged Assignment of the value entered in the "Hysteresis Value"
Absolute field as relative or absolute value of defined limit value
Hysteresis Value Defines a tolerance for resetting the limit value relay
value
Limiting value | Value When value > 0, the limit value relay switches when the
entered value is exceeded or underflown.
Switch on Over limit Defines the switching direction
Under limit

© SICK AG - Germany - All rights reserved
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4.2.9 Logbook function
Changes to the device function and in the measuring system are stored in an integrated
logbook as event with date and time of recording and resetting. Events recorded:
* Warning measuring point <No.>
* Malfunction measuring point <No.>
¢ Warning MCU
* Malfunction MCU
¢ Logbook full
» Data archive full
* Measured value limit <No.> exceeded
¢ Operating mode switched
* Parameter write operation
Maximum 200 entries are registered in the logbook. A warning is output when this limit is
reached and the oldest entry is overwritten when exceeded (FIFO principle).

The logbook can be deleted. Deletion is noted in the logbook as event "Logbook deleted".

Bl SOPAS Engineering Tool  New Project* - o] x|
Project Edit MCU-P (SICK) Communication View Tocols Help

o] olu[u] 2] aja] a[s| 2]-[~] | oo[0[a[0] 9|
Project Tree | Device Catalog | Metwark Scan Assistant  Logboak I u
S, New Project
£ mcu-p (s1ck) Logbook
D Overview - Measuring Paint 1
E‘":l;' Diagnasis Date I Severity I Message I Source Direction Status I
B D Device Information ;I
i~ |] Errors & Warnings
5] Protocol

D I/ Disgnosis

Data Archive 1

i | 2] Data Archive 2
i [] Data Archive 3

B () Parameter

[}-u Adjust

[}-uj Maintenance

Context Help | F

SICK Read logbook Expart ko file Delete logbaok:

Sensor Intelligence.

8 Autharized Client a MCU-P (SICK) a offline 1 not synchronized 0 Download Immediately

Fig. 4.20: Logbook
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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 reentering set device
parameters when necessary without problems or to register device data or states for
diagnostic purposes..
Data can be saved in the following ways:
¢ Saving as project
Data recordings can also be stored apart from device parameters.
* Saving as a device file
Stored parameters can be edited without a connected device and transferred back to the
device at a later time.
e Saving as protocol
In the parameter protocol device data and parameter are recorded.

To analyse the device function and to identify possible malfunctions, a diagnosis protocol
can be generated.

Saving as a project

If connections are frequently established, it is advisable to save a "Project". If connection to
the device is to be established again, only this "Project" must be opened. All previously
saved files are automatically transferred to SOPAS ET.

To save, select the respective device, call up the "Project / Save Project“ menu and specify
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 measuring point involved (name of the
company, equipment designation).

EJ SOPAS Engineering Tool New Project™ =10 x|
Project Edit MCU (SICK) Communicaton View Tools Help
£ New Project Col+N Jﬁ"l |"&J| | El@lml@lml @
Open Project tr|+ Netwark Sran Accicrant | i
= Pr Ctl+S — Bl Save Project
. ebecha -
12 Save Project As Crl+shift+S Sevein [@ oesiior B ==
Close Project Col+Q ” ; .
Project Properties...  F9 ’ gfgberje [‘)ate|en
. rbeitsplatz
Nzt Deglce %3 Netzwerkumgebung
Export Device
Device Properties... F8
Print 4
Bt Alt+F4
1 C:\Dok{. . H\test.spr
2 C:\Dok{.. \\Test.spr File name: W Save |
3 CADok{. J\Test.spr Files of typ=:  [s5opas Project File - Cancel |
4 P\PRO{..}\Test.spr
I |
Context Help I ®
Sensor Intelligence. MNetwork Configuration | MNetwork Scan Map Device Add Details... |
8 Authorized Client a MCU (SICK) & comMio 0 online %* synchronized O Download Immediately a

Fig. 4.21: "Project / Save Project" menu
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Saving as a protocol
b Select device, select the "Diagnosis / Protocols" menu and click the button for the desired
type of registration.

Bl SOPAS Engineering Tool New Project® =13
Project Edit FL100 EX (Sensor 1) Communication View Tools Help
alolde| | sla| sls|al-|a] | O|8|0|3[B] 9|
Project Tree | Device Catalcgl Nebwork Scan Assistant  Protocals I &®
5, New Project
El ﬁ FL100 EX (Sensar 1)
- [ overvien Device Identification
) Diagnosis
D Device Information
D Errar Messages/Warnings |FL100 EX ISensor 1 Mounting location IFLOWSIC
Sensor Values
) Configuration
w Adiustment Protocols
ﬂj Maintenance
Parameter print | Parameter preview | PDF export parameter |
Context Help I ®
SIc K Diagnaosis prink | Diagnosis praview | PDF expart diagnosis |
Sensor Intelligence.
a Authorized Clisnt a FL100 EX (Sensor 1) & COM10 401 1} O online  %* synchronized e Download Immediately a
Fig. 4.22: “Diagnosis / Protocols” subpage
The file name and storage location must be specified for export to a PDF file.
Save in: I@ Desktop LI I D
() Bigene Dateien
4 Arbeitsplatz
%3 Netzwerkumgebung
- File name: IParameterPrint Save |
WEEDEEELS  Files of bype: IpDF file (*.pdF) | Cancel |
Fig. 4.23: Specification of file name and storage location
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Example of a Parameter Protocol

Fle View Help

E2 SOPAS Engineering Tool - Print Preview

Operating Instructions

MEE

Zoam

]L_—;|u|| |<|4|>|>|

-

Device type: FLOWSIC1

Sensor 1

FLOWSIC100 - Parameter Protocol
00 EX-Z2

Mounting location: FLOWSIC

Device Information

Device type
Firrrtarare wersion

Device Parameters

FLOWSICI00 1E}e(1%§ Signal Processing

Parameter CRG (HEX) 0000 bfj";g ;;:EI:EE gg :
Coner o L S s st i
Median huffer size 21
R . Average median 0%
Application Parameters Multiburst 2
Measuring cycle 1000 rre
Path length 0.0000 Transrit delay B (Slave) 200 rrs
Installation angle 4500 °
Cross-sectional area 0.1000 Gain
Yelocty Cv_0 0.0000 Gain level & Masten 30 dB
Welocty Gy _1 1.0000 Gain level B (Slave) a0 dB
welocty Cv_2 0.0000 Target amplitude 60 %
Temperature CT_0 0.0000 Darnping 10
Temperature CT_1 1.0000 Gain control deactivated no
Terrperature CT_2 0.0000 i
Fi termperature 2000 °C xrt]:?a\:rngz:“ndnw 1000
Marrn. speed of sound 331.500 ris Precourter 0.00 s
Control deactivated ils] e
Device Parameters Lirnits
} Limit warning a0 %
Transmit Parameters Limit raffunction a7 %
Transmit frecuency A (Masten 4.0 kHe Lirmit SHR 20 de
Transmit frequency B (Slave) 4.0 kHe Plausib. threshold 0 %
Total periods A Master) 5.0 Lirnit range BO.00 rs
Tatal periods B (3lave) 5.0 Limit. . transd. ternp. 280.0 °C
Activation periods A (Waster) a.0 Loy flow cut off 0.7 ms
Activation periods B (Slave) a.0 A
Retarding attenuation A (Master 10.0 Serial Interface
Retarding attenuation B (Slave) 10.0 Baud rate 5r&0n
Arnplitude & (haster) 0.8 Bus address 1
Armplitude B (Slave) 0.8 Response delay 4rrs
Sensortype 42kHz
Systemn runtime A Master) 100.0 ps
System runtime B (Slave) 100.0 ps
-
< [
setting up Fonks | |Page laof1 | | |

Fig. 4.24

: Parameter protocol FLOWSIC100 EX (example)
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Commissioning and Configuration FLOWSIC100 PROCESS

Gas Velocity Monitor

Starting normal measuring operation

Normal measuring operation (Measuring Mode) starts by deactivating the Maintenance
Mode. (Open the subpage "Mainenance / Maintenance Status" of the type FLOWSIC100
PROCESS in the "Project tree" window, deactivate the check box in the "Set Status" box and
press the button "Set Status”.) Standard commissioning is now completed.

Attention

For internally cooled and purged (sender/receiver units, the purge-supply has to be
guaranteed during facility downtime. Else the sender/receiver units must be removed from
the duct.

Signal Form

Checking the signal form makes it possible to assert a conclusion about the quality of the
received ultrasonic signals. To view the signal form, the menu ““Diagnosis / Sensor Values”
must be selected (in 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 Fig. 4.26 to Fig. 4.28, depending on the
device type.
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Type FLSE100-PN16/CL150, EXZ2, EXZ2RE

SDPAS Engineering Tool Flowsicl100M_14.spr {new Project) = il:liii
Project Edit FLOWSIC100 M (Sensor 1) Communication Yiew Tools Help

ol v’ 3| 88| g« || | O|=|0|=|B] @]
Project Tree i Sensar Values i %
S i - _ -
2 (new Project) Signal Display =l
Eﬂ FLOWSIC100 M (Sensor 1)
|_1| Owerview
i) Diagnosis View envelope [
Dievice Information
2] Error Massagesfwarnings Transmitter receiver unit &

._1] Protocols

lL,J Configuration
) Adjustment
B Maintenance

Context Help i Replay i ®

SICK|MAIHAK s lsss oo s loss s

Analyzers and Process Instrumentation

a Operator E‘ FLOWSIC100 M (Sensor 17 & COM1 w offlinefmapped (2 not synchronized ) Download Immediately

Fig. 4.25: Burst form HF-signal (unconditioned signal)

HSDPAS Engineering Tool Flowsic100M_14.spr (new Project)® = iEIiii
Project  Edit  FLOWSIC100 M (Sensor 1)  Communication  Wiew  Tools  Help

Bl old[e| | ala| sls| @-|~] | Olo|n|a(a] @

Froject Tree i '§é’ﬁé6r’"\i"iaTL|’é§'|

‘-‘_l (new Project) ;i

E--ﬂ FLOWSIC100 M (Sensor 1) Signal Display
[ overview

Diagnosis

|_1'| Device Information

Ertor Massages warnings

Profocols

&

view envelope [

Transmitterfreceiver unit &

) Carfiguration
#- ) Adiustment
@) Maintenance

Context Help i Replay | &

SICK|MAIHAK 5 sss oo

Analyzers and Process Instrumentation

8 Operatar Q FLOWSICL100 M (Sensar 13 & CoMi u offlingfmapped ! not synchronized ) Download Immediately

Fig. 4.26: Burst form demodulated signal (envelope)
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Type FLSE100-PREXZ2

FLOWSIC100 PROCESS

Gas Velocity Monitor

HSDPAS Engineering Tool Flowsicl00M_14.5pr {new Project) _|EI|1|
Project  Edit  FLOWSIC100 M(Sensor 1) Communication  View Tools Help
plojdel | alaf al«| o [~] | O[S|D[23] 9
Project Tree I Sensor Values I &
S (new Project) q . d
=-#) FLOWSICI00 5 (Sensar 1) Signal Display
: Crverview
[J Diagnosis View envelope [
Cl Device Information
|_1| Error Massages/\Warnings Transmitker/receiver unit &

) Configuration
lL,J Adjustment
U.J Maintenance

Context Help I Replay | L

SICK|MAIHAK

Analyzers and Process Instrumentation

Operatar ¥ FLOWSICL100 M (Sensor 13 & COM1L offlinefmapped ! not synchronized 3 Download Immediately
< Y
Fig. 4.27: Burst form HF-signal (unconditioned signal)
lmix]
Project  Edit  FLOWSIC100 M {Sensor 1) Communication  Wiew Tools Help
ol old(e| o] ala| s« a|-|a] | D[B|DB]|B| 9|
Project Tree I “Sensor Walles | &
S (new Project) ;I
=% FLOWSICIO0 PR (Sensar 1) Signal Display
- [2] overview
=) LJ Diagriosis View envelope v
-[2] Device Information
|_1'| Error Massages(\Warnings . :
lj Protacals Transmitter receiver unit &
: u Configuration
) Adjustment
u Maintenance
Conkesxt Help | Replayl o
SICK|MAIHAK o7 o
Analyzers and Process Instrumentation
[
& Operakar G FLOWSIC100 M (Sensor 13 & COML m offlinegfmapped (' not synchronized ) Download Immediately
Fig. 4.28: Burst form demodulated signal (envelope)
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4.3

431

Advanced start-up

Entering customer data

Operating Instructions

Individual customer data can be entered for each measuring point in the "Parameter /
Customer Data" directory. To enter, select device file "MCU-P", enter the Level 1 password
and set the measuring system to Maintenance mode.

B soPAS Engineering Tool New Project™® (=]

Project Edit MCU-P (SICK) Communication View Tocls Help

alo

de]| 3| gla| gl«| al-[a] | D[a|D[2|3] 9|

Project Tree |

Device Catalog | Netwark Scan Assistant  Customer Data |

S, Mew Project

=-%) MCU-p (SICK)
D Qwerview - Measuring Poinkt 1
&) Diagnosis
EI‘,LJ Parameter

I System Configuration

D Display Parameter

u I/ Configuration

H Measure Paint 1
Data Archive Settings

B Adjust

-- ﬂ Mainktenance

SICK

Sensor Intelligence.

Context Help | P4

Customer Data

Mame I

Address I

City |

Caunkry I

ZIP

& Authorized Client B MCU-P (SICK)

u offline /%Y nat synchronized e Download Immediately

Fig. 4.29: "Parameter / Customer Data" directory
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4.3.2 Entering counter function parameters

Select device file "MCU-P", enter the Level 2 password ("service") and set the measuring
system to "Maintenance" mode.

Select the "Parameter / Measure Point 1(2/3) / Measure Point Parameter" directory.

Enter values for volume counter factor and mass counter factor in the "Measure point 1
- Counter Parameter" window. The units m? or kg are best.

Project Edit MCU-P (SICK) Communication View Tools Help

o|olule| 3| ala| s« @|-|n| | O|a|0(2|3] 9|

Project Tree |

Device Catalog | Mebwork Scan Assistant  Measure Paink Parameter | Maintenance Mads | %

5 MNew Project

E-%) mMcu-p (SICK)

D Qverview - Measuring Point 1
[+ uj Diagnaosis

[—]--'.Lj Parameter

----- D Customer Data

----- D System Configuration

----- D Display Parameter

I:I---u 1/O Configuration

Elu Measure Paint 1

- D Analog Input Parameter
easure Point Parameter

| Linearization Parameter
<[] Process values
. D Value Damping
----- [Z] Data Archive Sattings
----- D Linearization Parameter
B[ Adjust
B[ Maintenance

Context Help | &

SICK

Sensor Intelligence.

Measure Point 1 - Application Parameter (I)

TAG MeasPaint 1 Description |

Fipe diameter I 0.2000 Im - l Mominal diameter IDN200 - l
Sensor bype ICross Duct - I Adjust Factor I 1.0000
Low Flow cutoff I 0.10 Imj’s - l Avoid negative speed [T

Measure Point 1 - Counter Parameter

Flow katalizer resolution Im3 'I Mass totalizer resolution Ihg VI
Reset counter |

a Service a MCU-P {SICK) x offine ! nat synchronized O Download Immediakely

Fig. 4.30: "Parameter / Measuring Point 1 / Measure Point Parameter" directory

The current counter level (cumulated) can be viewed in the "Overview Measuring Point 1"

directory.
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4.3.3

Commissioning and Configuration

Operating Instructions

Data archive

Three non-volatile data archives are implemented in the MCU control unit to create monthly
reports. The following values are stored:

Date, time

Standard flow (1)

Mass (kg)

Gas pressure (mbar) (optional with ext. sensor connection)
Gas temperature (°C) average value (acoustically or optional from ext. sensor)
Molar mass (g/mol)

Volume flow, scaled (m3/h)

AGC path 1 (transducer amplification)

AGC path 2 (transducer amplification)

Availability (%)

Status information

The data archives can be preset individually. An overall maximum of 2000 values can be
stored.

The data archives must be configured before being used for the first time.

© SICK AG - Germany - All rights reserved

Select device file "MCU", enter the Level 2 password ("Service") and set the measuring
system to "Maintenance" mode.

Switch to the "Parameter / Data Archive Settings" directory.

Enter the parameters for recording interval, entry depth, write mode and reference to
measuring point for all 3 archives.

SEIEY
Project Edit MCU-P (SICK) Communicaton \View Tools Help

ololale|s| sla] s[«| ]| =] | O[s(D[2]3] 9|

Praject Tree | Devic Catalog | Network Scan Assistant Data Archive Settings | #®

b New Project

=8 MCU-P (SICK)

D Qverview - Measuring Paint 1
() Diagnasis

[—]--'LJ Parameter

! D Customer Data

D System Configuration

D Display Parameter

uj I/O Configuration
Measure Paint 1
i Data Archiy
Linearization Parameter
B Adijust

() Maintenance

Common Data Archive Settings
Format data archives

Data Archive 1 Parameter

Data archive recarding interval I 1440 IMin - l
Write made IRnIIing - l

Max. number of entries 700

Measure poink IMeasure Paointk1 = l

Data Archive 2 Parameter

Data archive recording interval I 720 IMin VI
‘Write mode IRDIIing VI

Max. number of entries 700

Measure poink IMeasure Paink 1 vl

Data Archive 3 Parameter

Data archive recarding interval I &0 IMin - l
‘Write mode IRDIIing - l

Context Help I F 4

SICK

Sensor Intelligence.

I 720
Measure poink IMeasure Paink 1 vl

Max. number of entries

a Service a MCIJ-P (SICK) a offline ! not synchronized O Download Immediately

Fig. 4.31: "Parameter / Data Archive Settings" directory
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Clicking "Read data" in the "Diagnose / Data Archive x" displays the corresponding data
archive. The display is not refreshed automatically but must be called again manually.
Clicking "Delete archive" deletes the respective archive in order to start a new recording
cycle or to use a different cycle.

"Checksum error" is displayed when an error is detected in the data archive. The data
archive must then be deleted or formatted to clear the error. Recording stops when "Archive
full" is displayed.

El SOPAS Engineering Tool New Project*® _ o] x|
Project Edit MCU-P (SICK) Communication Wiew Tools Help
g o / ..
o] olule| 3| 3[a] g|+]| @] |»] | O|8|n|a|B] @
Project Tree I Device Catalog | Netwark Scan Assistant  Data Archive 1 I &
S New Project .
= ﬁ MCL-P (SICK) Data Archive Status
= [5) overview - Measuring Point 1
Eljj Diagnosis J Data archive CRC error J Data archive full
- [£] Device Infarmation
Errors & Warnings
Data Archive View
Time INVQL Cou...IMass Cou... | Temperat... | Pressure ... | Maol. Mass...| NFlow Ma...| AGCP1 AGC P2 | Perf. (%) I Status I
-
Data Archive 2
D Linearization Diagnosis
[]--U Parameter
- ) Adjust
[]--U Maintenance
Context Help | F
SICK -]
Sensor Intelligence. Read data | Cancel read data Export data Erase Archive | ‘ Fill Level
a Service ﬂ MCIJ-P (SICK) a offline %Y not synchranized O Download Immediately

Fig. 4.32: "Diagnosis / Data archive 1" directory

The retrieved data can be exported as ASCII CSV file. These data can then be used in other
applications (e.g. MS Excel).

Click "Export data" to export the data and specify the file name and storage location.
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4.3.4

Commissioning and Configuration

Entering process parameters

Operating Instructions

Further process parameters must be entered to calculate mass flow, molecular weight and

gas density.

Select device file "MCU-P", enter the Level 2 password ("Service") and set the measuring

system to "Maintenance" mode.

Select the "Parameter / Measuring Point 1(2/3) / Process Values" directory.

Select the algorithm for measured value computation (see Section 2.4.2).

If necessary, correct the constant values entered at the factory for the process

parameters:

When using the standard algorithm:

Viscosity, compressibility, adiabatic coefficient
When using the MR-113-03 algorithm:
Gas composition values

When using the alkane algorithm:

Viscosity, compressibility

Project Edit MCU-P (SICK) Communication View Tools Help

E2 SOPAS Engineering Tool  New Project™ - o] x|

ol old|R| 3| 8la] als]| »| [a] | O|9|D|8]|B] 9

Project Tree |

Device Catalog I Metwork Scan Assistant  Pracess Values |

b MNew Project
=8 MoU-p (SICK)

----- D Qverview - Measuring Paint 1

-- ﬂ,j Diagnaosis

Eli) Parameter
D Customer Daka

Measure Point 1 - Algorithm Selection

D System Configuration
D Display Parameter
) IjO Configuration
[—]r.Lj Measure Point 1

Select the algarithm: IBasic hd l

MR113_03

“[2] Analog Input Parameter Basic ParameterHydrocarbon

: D Measure Point Farameter
: D Linearization Parameter

| 0.000010

I 1.0000
I 1.4020

Dynamic viscasity avg.
e |m) Walus Damping

D Data Archive Settings

D Linearization Parameter

) Adjust

[ u,:l Maintznance

Compressibility

Adiabate coefficient

IPa"‘s LI

Conkext Help | &£

SICK

Sensor Intelligence.

a Service a MCU-P (SICK) x offline ﬂ not synchronized O Download Immediately

Fig. 4.33: "Parameter / Measure Point 1 / Process Values" directory
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4.3.5 Setting Interface module parameters

4.3.5.1 General information

FLOWSIC100 PROCESS

Gas Velocity Monitor

The following steps are necessary to select and set the optionally available Interface

modules Profibus DP and Ethernet:

Select device file "MCU-P", set the measuring system to "Maintenance" mode and enter

the Level 1 password (see Section 4.1.4).

Select the "Parameter / System Configuration“ directory.
The Interface module installed is shown under "Interface Module - Type Selection".

Configure the Interface module according to requirements.

=T
Project Edit MCU-P (SICK) Communication Wew Tools Help

alobel s dal gl=|#] [« | O[s|0|3]a] 9

Project TVEEI Device Catzlog | Network Scan Assistant  System Configurationl %

5 MNew Project

=% MCU-p (SICK) System Configuration

D Overview - Maasuring Poink 1
[#-() Diagnosis

Bt ) Paramster

; D Customer Data

Serial interface module No Module Found +

Display Parameter
J 1o Canfiguration
[ Measure Point 1

H Data Archive Settings

) Adjust
B U Maintenance Suggested system canfiguration |1 Path vl

Sensor 1 available [~ Sensor 2 available [~ Sensor 3 available [~

MNumber of ext, AQ I 0 Number of ext, A I 0 MNumber of ext, DO I 0

MNumber of ext. DI I 0

Apply the detected configuration |

Interface Module - Type Selection

Select the connected module IND Module * l

N ule

Reset module | .ﬂ.tterprDFibLIs ction will go offline on Reset
Ethernet

RS-485

System Time Synchronization

Date / Time: 06.08.2009 15:20:30 Synchronize |

MCU Systemtime

Systemtime I

Context Help | i Service Interface

SICK

Sensor Intelligence.

Protocol bype ICULa-B VI Baudrate I 57600 Fieldbus address 1

8 Authorized Client a MCIJ-P (SICK) a offline ' nak synchronized Q Download Immediately

8012515/2009-10

Fig. 4.34: "Parameter / System Configuration" directory

Note GSD file and measured value assignment are available for the Profibus DP module on

request.
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4.3.5.2

Commissioning and Configuration

Setting Ethernet module parameters

Assigning the Ethernet module a new IP address

Operating Instructions

An IP address specified by the customer is entered at the factory when the address is
available when the device is ordered. If not, standard address 192.168.0.10 is entered.

The following steps are necessary to change the address:

Set the desired network configuration in the "Parameter / System Configuration"
directory, Field "Interface module Ethernet" field.

Click "Reset module" in the "Interface Module - Type Selection".

E2 SOPAS Engineering Tool New Project* -0 x|
Project Edit MCU-P (SICK) Communication View Tools Help
pl|oldla| o] gla| al«|a|-|~| | OB|D|3[B] @
Project Tree I Device Catalog | Network Scan Assistant  System Configuration I o
5 Mew Project ;I
=8 MCU-P (SICK) Interface Module - Type Selection
D Overview - Measuring Point 1
i) Diagnosis Select the connected module IEthernet VI
B+ Parameter
[] customer Data New address
n Configuration Reset module | Attention: The Connaction will go orrine on Keset
=] Display Paramstear
uj 1/0 Configuration
B~ Measure Point 1 Interfacemodule Ethernet '
fo | 2] Data Archive Settings
) Adjust
[]--U Maintenance IP adress || 10 133 I a7 I 153 |
Subnet mask I 255 I 255 I 255 I 0
Context Help I & EEE I 0 I 0 I 0 I 0
SICK e [
Sensor Intelligence. LI
8 Authorized Client G MCU-P (SICK) a offline (' mot synchronized Q Download Immediately

Fig. 4.35: "Parameter / System Configuration" directory

Assigning a new IP address using the SOPAS ET program

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

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

Enter the new IP address set in the "Parameter / System Configuration“ directory and
confirm with "OK".
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El Network Scan Assistant x|
Internet Protocol (IP) Sl c K

connections using the Internet Protocol (IP), e.g. via ethernst )
Sensor Intelligence.

El U Inkternet Protocal

@ Internet Protocol (IP) | e I e
Profibus

- Serial Part

IP Address configuration

El Add address x| il
[10.133.67.153
Delete |

oK I Cancel | Help |
Enable all |
Disable all |

[~ Enable AutalP Auto IP configuration. .. |
Advanced... |
Nebwork: Configuration | Mebwork Scan | (o]’ | Cancel Help

Fig. 4.36: Entering the IP address (example)

Click "Advanced..." in the "IP Communication" directory.

Activate the "Custom" checkbox under "Select TCP Port(s)" in the "Advanced scan
settings" dialog.

Enter port address "2111" and confirm with "OK" (all other settings and values according
to Fig. 4.37).

Advanced scan settings x|
Cola Dialect - ~Select TCP Park(s)————

Scan timeout [ms] 00 ¥ 2111

Optimize scan spead Inever vI I 2112

Sopas Hub scan an b [l I—
Duplex mods IhaIF—dupIex - I

Restore defaulk values |

QK I Cancel Help

Fig. 4.37: Specifying the TCP port

Note Only activate the required TCP port.
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Select the "Network Scan Assistant" register, click "Network Scan" and check whether the
address set is displayed.

xI
Progress Sl C K

The Engineering Tool is scanning for devices. .. N
Sensor Intelligence.

Starting scan... -

# Found sensor ak COM10

(g, Internet Protacol (IP) + Perfect match found.
* Device supports Jar upload.
L Standard Pratocal # Found sensor 3t COM10 {01 1}

* Perfect match found.
 Device supports Jar upload.
Scan complete.

Netwark Configuration | Netwark Sean iiTi e T el |

Fig. 4.38: Network scanning

Important

Malfunctions in data transfers not caused by the measuring system can occur during
communication via Ethernet.

ATTENTION The FLOWSIC100 Flare manufacturer assumes no responsibility for malfunctions that
may occur during equipment operation when measured value transfers and their usage
to control processes run solely via Ethernet.

Increasing the value in the "Scantimeout" field from 500 ms to 3000 ms can minimize
communication problems.
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4.3.6 Setting Modbus module parameters

Select type "RS-485" in the "Select the connected module" window in the "Parameter /
System Configuration" directory, field "Interface Module - Type Selection" .

Set the protocol type and Modbus address in the "Interface module RS-485" field.

Bl SOPAS Engineering Tool New Project* B [=13
PrOJect Edit MCU-F (SICK) Communicaton Wiew Tools Help
Bl old|e| o] 3| QI%I@I'I'*I I EIIEIIEIEIIEI 9|
Project Tree | %
!: New Project ;I
- MCU-P (SICK) Interface Module - Type Selection
D Qwverview - Measuring Poink 1
U Diagnosis Select the connected module IRS-485 -
Parameter
o Reset module | Attention: The Connection will go offline on Reset
=] Display Parameter
uj I/© Configuration
Measure Paint 1 Interfacemodule RS-485
Data Archive Settings
) Adjust
U Maintenance Protocol bype ICoLa—B vl Baudrate I 57600 Modbus adress I 1
Context Help I b 2 P
System Time Synchronization
SICK Date / Time: 06.08.2009 15:44:01 Synchronize |
Sensor Intelligence. LI
a Authorized Client a MCU-P (SICK) u offline /1 nat synchronized O Download Immediately

Fig. 4.39: "Parameter / System Configuration" directory

Note A detailed Modbus specification for parameter setting, read-out of measured values and
data storage is contained on the product CD belonging to the scope of supply.
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4.3.7

Note

Commissioning and Configuration Operating Instructions

Calibrating the velocity and temperature measurement

to enter calibration coefficients set the measuring system to "Maintenance" mode and enter
the Level 1.

Calibrating gas velocity measurement

The measuring precision of the velocity measurement can be improved by a comparison
measurement (net point measuring with reference measuring system) still further. The
measured values have to be entered as an offset in the "Adjust factor" window in the
"Parameter / Measure Point 1 / Measure Point Parameter" directory, field "Measure Point
1 - Application Parameter (I)” (see Fig. 4.30).

Calibrating temperature measurement

The accuracy of the acoustic temperature measurement with the FLOWSIC100 Flare
depends quadratically on the square of the active measuring path and sound velocity of the
real gas under standard conditions (see Section 2.2.3). Exact acoustic temperature
measurement is only possible when the sound velocity of the real gas remains constant at
a reference temperature. We recommend calibrating the internal device temperature
determination when using the volume flow for scaling.

The sound velocity parameter can be set at "Service" user level (see Service Manual). The
parameter is set to 331.5 m/s at the factory.

For calibration, determine the value pairs from gas temperature (e.g. with PT100 sensor)
and display on the LC-Display separately for at least two different gas temperatures. Convert
the values determined to absolute temperatures (add 273.15K). The coefficients can now
be determined using a regression calculation (linear for two different values, also using
quadratic regression for several value pairs). Enter CT_2, CT_1 and CT_O under "Calibration
Coefficients / Calibration Coefficients for Temperature".

The standard setting ex factory is CT_2=0,CT_1=1,CT_0=0.

Example:
FLOWSIC display PT100 measured value
Measurement Tin °C Tabsolute IN K Tin°C Tabsotute IN K
1 128 401 115 388
2 186 459 170 443
Tkaw = CT_1: Teowsic + CT_0

T2PT100 - TlPTlOO

CT_ 1=
T2 0wsic = Tdrowsic
CT_0 = — - (T2pr100 * TLpri00 = CT_1 - (T2 0wsic * TLriowsic))
CT_1 = 0.9483
CT_0= 7.7310
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4.4

4.4.1

Gas Velocity Monitor

Operating/setting parameters via the optional LC-Display

General information on use

The display and operating interface of the LC-Display contains the functional elements
shown in Fig. 4.40.

Status line

|Status: Betrieb

Display field Status LED

Current button
functions

Selected menu

Operating key

Fig. 4.40: Functional elements LCD display

Button functions

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

Button Function

Diag Diagnostic information display (warnings and errors during a start using the Main
menu, sensor information during a start using the Diagnostics menu; see Fig. 4.41)
This function is only active when warnings or malfunctions are present.

Back Switch to higher level menu

Arrow Scroll up

Arrow U Scroll down

Enter Execution of the action selected with an arrow button (switch to a submenu, confirm
parameter selected during parameter setting)

Start Start an action

Save Store a changed parameter

Meas Toggle between test and graphic display

Return from submenu to main menu
Display the contrast setting (after 2.5 s)

8012515/2009-10
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4.4.2 Menu Structure

° (1) Operation °
<. 0.00mh
104 mis
o 33.2mis (] Status: Operation
g n AO Live Values
o ' o 1 AOL 400mA
—| 2 A02: 400mA
3 AO3 000MA
lio/diag/ao/

OO0 = »

Status: Operation Status: Operation

Adjustment Al Live Values
1 Start Check Cycle 1 AOL 400mA
| 2 Maintenance |2 A02 400mA

fio/diag/ao/ lio/diag/ail
[ Back] |° [isan i | o |

Status: Operation Status: Operation Status: Operation

1/0 (MCU) I/O Diagnosis I/O Information
1 0 (MCcu) ——> 1 Adjustment 1 Analog Outputs. 1 Location: ...
2 FLOWSIC100 2 /O Diagnosis ——> 2 Analog Inputs 2 Serial: 08208700
3 /0 Parameter 3 Information ——+——P[3 Fimware: 1026
4 Module: No module
/ fiol fio/diag/ao/ fio/diag/info/
O EE Bl | | e EEEEEE i | o |
Status: Operation Status: Operation Status: Operation
I/0 Parameter IAO Parameter AO 1 Parameter
1 AOParameter —————————JJ| 1 AO 1 Parameter ———————JJB®| 1  Limit Low
-» 2 Al Parameter 2 AO 2 Parameter 2 Limit High
3 MCU Variant 3 AO 3 Parameter 3 Live Zero
fio/para/ lio/para/ao/ io/para/ao/1
}*
—>
(1) Status: Operation (1) Operation Status: Operation Status: Operation
Sensor 1 Operating Mode Al Parameter Al 1 Parameter
1 P 1 Mai 1 Al1Parameter ————— | 1 LimitLow
2 Parameter 2 Operation ‘» 2 Al2Parameter ———— 2 Limit High
'> 3 Diagnosis
4 Device Info
/sensor/1 /sensor/1/ lio/paralail lio/para/ai/l/
| o i [1Back |- J" | stan | o | i I EE
Y X
Status: Operation Status: Operation (1) Operation Status: Operation
Diagnosis Error Parameter MCU Variant
1 Emors ——» 1 NoErmors 1 PathLength 1 FL100 1 path
2 Waings L | 2 Installation Angle | > FL1002path
3 Cross Section Area 3 Unlimited

/diag/sensor/1 [diag/sensor/1/err/ /sensor/1/para/ lio/paralvar/

Status: Operation (1) Operation

\Warnings Diagnosis
1 Noise too Large 1 AGCA:10dB
s L2 accB 1008
3 EmA: 0%
4 EmB: 0%
%ensorll/waml lsensorlllﬂgl- —

Status: Operation

I/O Information

1 Location: ..
L 2 S 00087 *: Number depends on
3 Fimware: 1315 .
available AOs/Als
/sensor/1/finfol
I -

Fig. 4.41: LC-Display menu structure
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Parameter setting
Parameters for inputs/outputs (analog input, output) or device installation (measuring path,
installation angle) can be modified as follows:

P> Call the respective submenu, select the line "Limit Low" or "Limit High" and confirm with
"Enter".

P The valid value range is shown in "Min" and "Max".

P Enter the default password "1234" using the "*" (scrolls from O to 9) and/or "=" (move
the cursor right) buttons.

P> Select the desired value for "Min" or "Max" using the "*" and/or "—" and confirm with
"Save"

P The selected value is written to the device.

Status: Operation Status: Operation Status: Operation
AO 1 Parameter Limit Low Limit Low
1 Limit Low
Password 0000.00 m3/h
2 L!mn High —— 1234 —— Min:
3 Live Zero Max:
lio/para/ao/l lio/para/ao/1/ lio/para/ao/1/
Status: Operation Status: Operation Status: Operation
Al 1 Parameter Limit Low Limit Low
1 Limit Low
- Password 0.000 Pa

2 Limit High ] 1234 — Min:

Max:
liolpara/ai/l/ liolparalailll /io/para/ail/ll
[Back ] | [Enter] [ Back ] A | > [save] [(Back | ~ [ > [save]
(1) Operation Status: Operation
Parameter Limit Low Limit Low
1 PathLength
2 Inas‘taHaelE:Ang\e PaLWOTZS“ Min: 62m
3 Cross Section Area — — M a);.
/sensor/1/paral /sensor/1/paral /sensor/1/para/
[Back ] | [ enter] [ Back ] ~ | > [save] [(Back | ~ [ > [save]

Fig. 4.42: Menu structure for configuration

Change Application Parameter

P In the menu “I/0 (MCU)” go into the submenu ““I/O Parameter”, select the line “MCU

Variant” and affirm with “Enter”.

P In the submenu “MCU Variant”, select the line “FL100 2 path” and affirm with “Enter”.

I/0 Parameter MCU Variant

1 AO Parameter 1 FL100 1 path

2 Al Parameter 2 FL100 2 path

3 MCU Variant — 3 Unlimited

lio/para/ lio/paralvar/

[Back | | [iEnter] [Back | | [iEnter]

Fig. 4.43: Menu structure for selection of two-path measurement

8012515/2009-10
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Commissioning and Configuration

Using SOPAS ET to modify display settings

Operating Instructions

To modify factory settings, select type "MCU-P" in the "Project Tree" window, enter the Level

1 password and select the "Parameter / Display Settings" menu.

Project Edit MCU-P (SICK) Communication View Tools Help

o oldle 3| 3|2

gle|@|-|n] | O[B|D|8|B] 9|

Project Tree I Device Catalogl Mekwark Scan Assiskant | System Configuration Display Parameter I A
b Mew Project -
Elﬂ MCL-P (SICK) Display Parameter
D Qverview - Measuring Poink 1
" u-j Diagnosis Display language IEninsh ;I Display unitsyskem ISI ;I
Elu Parameter
[5] custamer Data
D System Configuration
B Display Parameter Line 1 IMeasure Paint 1 LI Valus |F|DW 5.C. LI
- 1/0 Configuration
- Measure Paint 1
e H Data Archive Settings Line 2 IMeasure Paint 1 LI Value IMolar Mass LI
- Adjust
= u‘j Mainkznance Line 3 IMeasure Paint 2 LI Value IFIow 5.C. ;I
Line 4 IMeasure Paint 2 LI Value IMDIar Mass ;I
Line 5 IMeasure Point 3 LI Value IFIDw S5.C. ;I
Line & IMeasure Point 3 LI Value IMDIar Mass ;I
Context Help I & Line 7 INDt Assignad ;I Value INDI: Assigned ;I
s I C K Line 8 INDt Assigned LI Value INDI: Assigned ;I
Sensor Intelligence.

& Authorized Client &)

MCIU-P (SICK)

R offline (1% not synchronized Q Download Immediately

112

Fig. 4.44: "Parameter / Display Settings" menu

Entry field Significance

Display Language version shown on the LC-Display

language

Display unit Unit of measurement system used in displays

system

Line 1to 8 Assignment of measuring point to first and second measured valuebar in the
graphic display

Value Assignment of measuring variable to the respective measured value bar

© SICK AG - Germany - All rights reserved
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Maintenance FLOWSIC100 PROCESS

Gas Velocity Monitor

General Notes

Maintenance Strategy

Like any electronic measuring system, the FLOWSIC100 PROCESS requires regular
maintenance. By inspecting the system regularly and replacing wear-and-tear parts in good
time, you can extend the service life of the device significantly and ensure that your
measurements are always reliable.

Even though the FLOWSIC100 PROCESS is often deployed in harsh environments, its design
and measuring principle are such that the device requires only minimal maintenance.

Maintenance Tasks
The maintenance tasks are limited to the sender/receiver units.

Before you carry out these maintenance tasks, set the FLOWSIC100 PROCESS to
Maintenance Mode. You can do this by using an external maintenance switch (connection
to the digital input 1), or by using the operating and configuration software SOPAS ET.

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

If the Maintenance Mode has been set with the SOPAS ET software, the device can be set
back to Measuring Mode with the software only.

Maintenance Intervals

The maintenance intervals are assessed according to the qualification test. These intervals
will depend on the specific conditions at the plant, such as operation, gas composition,
temperature and humidity, as well as the ambient conditions. For this reason, shorter
maintenance intervals may be necessary if conditions are unfavorable.

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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Maintenance Operating Instructions

Maintaining the Sender/Receiver Units

The sender/receiver units must be cleaned at regular intervals and inspected for signs of
corrosion and damage. To do so, remove the sender/receiver units from the flanges with

pipe.

Warning
When carrying out work on the system, always observe the relevant safety precautions
and instructions provided in Section 1.3 (in particular, in Section 1.3.3).

Observe and adhere to the respective explosion-protection requirements.
Take suitable protection measures against possible hazards.

Carry out repair work only when hot parts have cooled sufficiently.

Required tools and resources:

¢ Spanner for hexagon-socket screws, S5,
e Spanner SW 24,

e Screwdriver,

* Possibly a blind plug for flange with pipe,

¢ Brush, clean cloth, alcohol.

Removing the Sender/Receiver Units

Non-exchangeable sender/receiver units

Warning
At plants with increased hazard potential (toxic, aggressive, explosive gasses, health en-
dangering, higherl pressure and temperatures), remove the sender/receiver unit only
when the plant is out of operation.

A small amount of gas escapes uncontrolled into the environment during disassembly of the

sender/receiver unit from connection piece.

Take special precautions at toxic, aggressive, explosive, health endangering and/or hot
gasses (risk or serious injuries)!

Loosen the screws on the flange of the sender/receiver unit.
Carefully pull out the sender/receiver unit and place it in a suitable location.

Close the connection piece with a blind plug (optionally available).

Exchangeable sender/receiver units

Warning
Observe and adhere to the permitted operation parameters according to the diagrams in
Section 2.3.1.
Close the ball valve after removing the sender/receiver unit with a blind flange.
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The necessary steps have to be carried out in principle in reverse order to those shown in
Fig. 3.11.
Remove the cotter pins from the guide rods (10) and loosen both fastening nuts (9).
Move the transmitter/receiver unit slowly back to the stop and hold it tight well.
Close the ball valve DN 50 (8).
Open ball valve DN 12 for pressure compensation.
Screw on the fastening nuts (7 and attach the cotter pins to the guide rods (6).

Loosen the fastening screws (5) and remove the transmitter/receiver unit togethter with
the seal from the ball valve DN 50 (4, 3).

Mount the blind flange (2) and the seal with the fastening screws (1) at the ball valve
DN 50.

Cleaning the Sender/Receiver Unit

Clean the outside of the sender/receiver unit after it has been removed. Inspect the probe
tube and transducers for signs of corrosion, and replace them if necessary. Dust deposits
and caked dust can generally be removed without disassembling the transducer.

Important

The transducer must be cleaned with extreme care. Do not damage the transducer
diaphragm.

Depending on the conditions at the installation, the probe tube and transducers may initially
require maintenance more frequently (approx. every 2 weeks, or less if necessary). If
contamination is limited, the cleaning intervals can be gradually extended to max. 6
months.

The activities required to replace the components (probe tube, transducers) are listed in the
Service Manual.

Once you have completed the work, reinstall the sender/receiver unit.
Reassembling the Retractable FLSE100 EXZ2RE Sender/Receiver Units

The installation has to be carried out according to Section 3.3.
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Parts Overview

6.1 Standard Components

6.1.1 Sender/Receiver Units

Name Part number
Pressure-resistant

FLSE100-PN16DN50 26SSSS sender/receiver unit 1042705
FLSE100-CL1502Z 26SSSS sender/receiver unit 1042706
Pressure-resistant, ex-protected

FLSE100-EXZ2PN16DN50 26SSSS sender/receiver unit 1042710
FLSE100-EXZ2CL1502Z 26SSSS sender/receiver unit 1042711
FLSE100-EXZ2PN16DN50 26TITI sender/receiver unit 1043762
FLSE100-EXZ2CL1502Z 26TITI sender/receiver unit 1043761
Pressure-resistant, ex-protected, retractable, for zone 2

FLSE100-EXZ2PN16DN50RE 38SSSS sender/receiver unit 1042716
FLSE100-EXZ2CL1502ZRE 38SSSS sender/receiver unit 1042717
FLSE100-EXZ2PN16DN50RE 38TITI sender/receiver unit 1043764
FLSE100-EXZ2CL1502ZRE 38TITI sender/receiver unit 1043763
Probe type, ex-protected, for zone 2

FLSE100-PREXZ2 35SSTI sender/receiver unit 1042726
FLSE100-PREXZ2 55SSTI sender/receiver unit 1042727
FLSE100-PREXZ2 75SSTI sender/receiver unit 1042728

6.1.2 Mounting Flanges

Name Part number For FLSE100 EX type
Connection piece (pipe from St37, up to 0.1 bar)
Connection piece PN16 DN50ST260 2039140 PN16

Connection piece PN16 DN50ST310 45°
(for internal pipe diameter < 0.5 m)

Connection piece CL150 2“ST260 2039144

2039142 EXZ2-PN16DN50

; : “ 5 CL150,
Conpectlon plgce QL50 2“ST310 45 2039146 EXZ2CL1502Z
(for internal pipe diameter < 0.5 m)

Flange with pipe (pipe from St37, up to 0.1 bar)

D70ST350 flange with pipe

(Material St37, nominal length 350 mm) 7042109

D70ST550 flange with pipe

(Material St37, nominal length 550 mm) 7042110 PREXZ2
D70ST750 flange with pipe

(Material St37, nominal length 750 mm) 7042247

Flange with pipe (pipe from 1.4571, up to 0.1 bar)

D70SS350 flange with pipe 7042112

(Material VA, nominal length 350 mm)

D70SS550 flange with pipe
(Material VA, nominal length 550 mm)
D70SS750 flange with pipe
(Material VA, nominal length 750 mm)

7042113 PREXZ2

7042249
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Parts Overview

Operating Instructions

Name Part number

For FLSE100 EX type

Mounting kit (for retractable variants, up to 16 bar), (gland: flange 316 Ti, pipe A333 Gr.6)

Mounting kit PNI6DN50 LTCS 380RE
(with connection piece LTCS,ball valve SS, 2045278
blind flange 1.4571, installation material, seals)

Mounting kit PNA6DN50 LTCS 380RE 60°
for pipe diameter < 0.5 m and/or

Hot Tapping Installation 2045277
(with connection piece LTCS, ball valve SS,

blind flange 1.4571, installation material, seals)

EXZ2PN16DN50 RE
(wechselféhig)

Mounting kit CL1502Z LTCS 380RE
(with connection piece LTCS, ball valve SS, 2038872
blind flange 1.4571, installation material, seals)

Mounting kit CL1502Z LTCS380 60°
for pipe diameter < 0.5 m and/or
Hot Tapping Installation 2045279
(with connection piece LTCS, ball valve SS,

blind flange 1.4571, installation material, seals)

EXZ2CL1502Z RE
(wechselfahig)

MCU Control Unit

Name

Part number

MCU control unit not ex-protected

MCU-NWONNOOOOONN control unit in wall housing (orange), 1040667
Supply voltage 90 ... 250 V AC, without display

MCU-NWODNOOOOONN control unit in wall housing (orange), 1040675
Supply voltage 90 ... 250 V AC, with display

MCU-N20NNOOOOONN control unit in wall housing (orange), 1040669
Supply voltage 24 V DC, without display

MCU-N20DNOOOOONN control unit in wall housing (orange), 1040677
Supply voltage 24 V DC, with display

MCUEX control unit for Ex Zone 2

MCUEX-N20DNOOOOONZ1 control unit in wall housing (orange), 1044445
Supply voltage 24 V DC, with display, for Ex-Zone 2

6.1.4 Connection Cable for FLOWSIC100 PN16/CL150 (not usable for Ex-Zone)

Name Part number
Connection cable Master 7 core, length 5 m 2043678
Connection cable Master 7 core, Lange 10 m 2043679
Connection cable Slave 5 core, Lange 5 m 7042017
Connection cable Slave 5 core, Lange 10 m 7042018
Connection cable Slave 5 core, Lange 50 m 7042019
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6.2 Options

6.2.1 Control Unit

Name Part number
Analog-input module, 2 channels, 100 W, 0/4...22 mA, galv. isolated 2034656
fﬂr;a;zlgeox;cspeu;;llq\idis(l)elétighannels, 500 W 0/4 ... 22 mA, 5034657
Modul Digital-Eingang, 4 Kanale, fur potentialfreie Kontakte, max. 4,5 mA 2034658
Modul Digital-Ausgang, 2 Wechsler, Kontaktbelastung 48 V AC/DC, 5 A 2034659
Modul Digital-Ausgang, 4 Schliefer, Kontaktbelastung 48 V AC/DC 0,5A 2034661
Module carrier (for one Al, AO, DI or DO module) 6028668
Connection cable for optional I/0 modules 2040977
Interface Profibus module DP VO 2040961
Interface Ethernet module 2040965
Interface Impulse 2048961
Interface Profibus DP + Impulse 2048920
Interface Ethernet + Impulse 2048960
Interface Modbus + Impulse 2048958
6.2.2 Miscellaneous
Name Part number
Connection box for connection cable 2046418
Mounting set 2D4-1.4571/PA 2031890
USB cable (for connecting the control unit with a Laptop/PC) 6033633
Adjusting tool 1700462
DME 2000 distance sensor 1010578
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6.3 Spare Parts

6.3.1 Sender/Receiver Units

Name Part number
Seal DN50 PN16 1.4571 7040843
Grooved seal BOA 2“ 150 1,4571 5315113

Other parts can only be replaced by the manufacturer.

6.3.2 Mounting Kit

Name Part number
Mounting kit DN50 PN16

Ball valve flange DN50 PN16 3.1B 2046584
Seal DN50 PN16 1.4571 7040843
Mounting kit ANSI150

Ball valve flange ANSI150 2045496
Grooved seal BO9A 2“ 150 1,4571 5315113
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7 Appendix

7.1 Password

User level Password
0 | “Operator” none
1 | “Authorized Client” “sickoptic”
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7.2

721

ATTENTION

Note

Appendix Operating Instructions

Supplement

Notes on Welding the Glands

The following two procedures (A) and (B) contain instructions for welding on the glands DIN
28115-C 50 PN16 - St (order no. 7042289) for mounting the transmitter/receiver units
FLSE 100 UMA PN16 and UMD PN16. The plant operator is solely responsible for ensuring
that the work is carried out correctly and in line with the applicable safety instructions.

Procedure (A) "Welding on the Glands for Ultrasonic Measurements" Austentic Steels

Important
All work on pipes made of austentic steels must be carried out using special tools that are
suitable for these materials in order to prevent subsequent corrosion.

1. Mark and punch the mounting point, and drill a hole approx. 1 - 2 mm deep using a
twist drill @ 4 -6 mm.

2. Use a hand drill (or preferably a drill bracket with a prismatic fixture for the main pipe
and a permanently set drill support at a predefined angle) to drilla 5 - 8 mm hole in the
main pipe at an angle of approx. 30 - 45° .

Use a drill for stainless steel with a different bit geometry.
3. Gradually drill out, grind, or mill the hole in the main pipe to Di = 40 mm, maintaining
an angle of 30 - 45°,

4. Round off the sides of the hole in the vicinity of the inside of the pipe to prevent
subsequent bearing cracks near the hole.
5. Mechanical adjustments to the prefabricated weld-on gland
- Beveling in accordance with the angle setting for drilling
- Adjust the air gap of 2 - 3 mm between the glands and main pipe in accordance with
the diameter of the main pipe.
- Rub down the seam edge.

- The seam edge angle changes as a result of welding on the gland at an angle of 30
to 45°.

- Note that accessibility for root welding near the acute angle is restricted.

6. Align and tack the weld-on glands to the main pipe. - Ensure that the internal diameters
of the weld-on gland / hole in main pipe match.

7. Cover the 2" thread with metal cap or foil at 2 positions at least.
Weld the root pass - root areas not included must be ground out or improved.

9. Weld the surface layer(s) using the stringer bead technique. Note the maximum
component temperature of 150°C when performing welding work (see WPS).
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10. Carefully remove the residual slag by brushing around the SN root and surface layer.
- Remove any initial paint in the vicinity of the seam root (using a stud grinder or milling
tool)
- Remove any initial paint near the surface layer mechanically or using paint remover
and then a neutralizer.
11. Perform a visual inspection of the seam - compile documentation if requested.
Minimum welder qualifications:
EN 287-1 111 TBW WII Rt04 D48 PA ss/nb
PF ss/nb
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Example of an inspection certificate

SchweiBanweisung des Herstellers (WPS)

Ort:| - Priifer od.Priifstelle: | TUV Bayern Hessen Sachsen Siidwest e.V.
Schweilverfahren Art der Vorbereitung | mechanisch, Schweinahtbereich metal-
des Herstellers: | Lichtbogenhandschweifen und Reinigung: | lisch blank und fettfrei
Beleg Nr.: | - Spezifikation des | austenitische Stéahle
WPAR-Nr.: | - Grundwerkstoffs: | 1. 4301, 1.4541, 1.4571( artahnliche )
Hersteller: Werkstoffgruppe: | W09 ( EN 288-3)
SchweiRer (Name): Werkst.dicke (mm): | 3,0 >t> 16,0
Schweillprozef: | 111 (E) Lichtbogenhandschweilen Aufen-& (mm): [ > DN 200
Nahtart: | BW (Stumpfnaht) am Rohr- Rohr- Schweillposition: | PF (steigend) , PA (horizontal)
stutzen

Einzelheiten der Fugenvorbereitung:
Gestaltung der Verbindung Schweilfolge (Schweiliraupen)

2-3mm

L7 AT

Einzelheiten fiir das Schweilen:

Schweil- | ProzeR | & des Zusatz- |  Strom- Spannung | Stromart/ Draht- Ausziehlange / | Warmeein-
raupe werkstoffes | starke (A) (V) Polung vorschub Vorschubge- bringung
schwindigkeit
w 111 2,0 40-60 =+ =
ZL 11 25 50-90 =+ =~
D 111 32 80-120 =+ =

Zusatzwerkstoff: - Einteilung: E 1912 3 Nb R DIN 85 56

E19.12.3Nb R ISO 35 81 Weitere Informationen: (z.B. Pendeln)
Sondervorschriften fiir Trocknung: 200°C 2h Pendeln; max. Raupen-  Strichraupentechnik
breite: max 2x Kerndraht-
durchmesser

Hilfsstoffe bzw. Wurzelschutz: Formiergas F1  EN 439 bei 3,0 >t>5,0

GasdurchfluBmenge Wurzelschutz:  8,0-12 I/ min )
Wolframelektrodenart / Durchmesser: - Besonderheiten:

Ausfugen / Schweifbadsicherung: ss nb

Vorwarmtemperatur: -
Zwischenlagentemperatur: < 150°C
Warmenachbehandlung / Ausharten: ohne
Arbeiten nach der SchweiBung: Schweilnahte sind nach dem Schweilen
zu beizen und zu neutralisieren

S,

/;;:e“ Sacb&% Priifer oder Priifstelle

* " e\ 72 %

s TUN 9 Bl som-ormw
%

(%

Hersteller

- ;3 I\(Iame, Datum und Unterschrift
SUDDEWQ%?{A effit.doc
N

Name, Datum und Unterschrift
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Procedure (B) "Welding on the Glands for Ultrasonic Measurements" C Steels
and Higher-strength Steels

1.

10.

11.
12.
13.
14.

Mark and punch the mounting point, and drill a hole approx. 1 - 2 mm deep using a
twist drill @ 4 - 6 mm.

Use a hand drill (or preferably a drill bracket with a prismatic fixture for the main pipe
and a permanently set drill support at a predefined angle) to drilla 5 - 8 mm hole in the
main pipe at an angle of approx. 30 - 45°.

Gradually drill out, grind, or mill the hole in the main pipe to Di = 40 mm, maintaining
an angle of 30 - 45°.

Round off the sides of the hole in the vicinity of the inside of the pipe to prevent
subsequent bearing cracks near the hole.

Mechanical adjustments to the prefabricated weld-on gland
- Beveling in accordance with the angle setting for drilling

- Adjust the air gap of 2 - 3 mm between the glands and main pipe in accordance with
the diameter of the main pipe.

- Rub down the seam edge.

- The seam edge angle changes as a result of welding on the gland at an angle of 30
to 45°.

- Note that accessibility for root welding near the acute angle is restricted.

Align and tack the weld-on glands to the main pipe. - Ensure that the internal diameters
of the weld-on gland / hole in main pipe match.

Cover the 2" thread with metal cap or foil at 2 positions at least.
Weld the root pass - root areas not included must be ground out or improved.

Weld the surface layer(s). Note that preheating may be necessary.
(see WPS)

Carefully remove any residual slag near the root and surface layers - mechanically
remove any root slag.

Perform a visual inspection of the seam - compile documentation if requested.
Minimum welder qualifications:

EN 287-1 111 T BW WO1 R t04 D48PA ss/nb

PF ss/nb
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SchweiBanweisung des Herstellers (WPS)

Oornt:| - Priifer od.Priifstelle: | TUV Bayern Hessen Sachsen Stidwest e.V.
Schweilverfahren Art der Vorbereitung | mechanisch, Schweifnahtbereich metal-
des Herstellers: | Lichtbogenhandschweilen und Reinigung: | lisch blank, fettfrei
Beleg Nr.:| - Spezifikation des | alle gut schweiflbaren C- Stahle und
Feinkombaustahle
WPAR-Nr.: | - Grundwerkstoffs: | StE 255, StE 285, StE 355, StE 460, 16Mo3
Hersteller: Werkstoffgruppe: | W01, W03
Schweiler (Name): Werkst.dicke (mm): | 6,3 21> 22,2
SchweilprozeR: | 111 (E) Lichtbogenhandschweilien AuBen-& (mm): | > DN 200
Nahtart: { BW (Stumpfnaht) am Rohr Schweilposition: | PF (steigend) , PA (horizontal)

Einzelheiten der Fugenvorbereitung:
Gestaltung der Verbindung

Schweiffolge (Schweilraupen)

Einzelheiten fiir das Schweien:

SchweiB- | ProzeR | & des Zusatz-| Strom- Spannung | Stromart/ | Draht- Ausziehlange / | Warmeein-
raupe werkstoffes | stérke (A) v) Polung vorschub Vorschubge- bringung
schwindigkeit
111 25 60- 100 =l-1 =
D m 3,2 90- 140 =)-| =
Zusatzwerkstoff: - Einteilung: E4343 RR(B) DIN 1913
E434 RR 1SO 2560 Weitere Informationen: (z.B. Pendeln)
Sondervorschriften fiir Trocknung: (200°C 2h ) Pendeln; max. Raupenbreite: -
Schutzgas bzw. SchweiBpulver: - Pendeln; Amplitude: -
Hilfsstoffe bzw. Wurzelschutz: - Pendeln; Frequenz: -
GasdurchfluBmenge Schutzgas: - Pendeln; Verweilzeit: -
GasdurchfluBmenge Wurzelschutz: -
Wolframelektrodenart / Durchmesser: - Hinweis: auch rein basische Zu-
Ausfugen / Schweibadsicherung: ss nb satzwerkstoffe wie z. B.

E4355B DIN 1913
moglich

Vorwarmtemperatur: 150-200°C bei 16Mo3 t <20,0mm
Zwischenlagentemperatur: -
Warmenachbehandlung / Ausharten: ohne
Zeit, Temperatur, Verfahren: -
Erwarmungs- und Abkiihlungsrate:

Priifer oder Priifstelle

Bl 2000t

Name, Datum und Unterschrift

Hersteller

Name, Datum und Unterschrift " <£
I U V s
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