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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non-
binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.

Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent non disclosure
of a defect, or culpable breach of material contractual obligations. Claims for damages arising
from a breach of material contractual obligations shall however be limited to the foreseeable
damage typical of the type of agreement, unless liability arises from intent or gross negligence or
is based on loss of life, bodily injury or damage to health. The foregoing provisions do not imply
any change in the burden of proof to your detriment. You shall indemnify Siemens against existing
or future claims of third parties in this connection except where Siemens is mandatorily liable.

By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.

The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: http://www.siemens.com/industrialsecurity.
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1 Introduction

1
1.1

Introduction

Overview

SIMIT Simulation Platform contains several standard components, such as drives
and valves, for simulating devices and measuring points. This standard
functionality is not sufficient for the simulation for every device installed in the
system since the behavior of field devices can have a decisive influence on the
behavior of the overall system. Modern field devices offer a multitude of functions
and parameters that are only very inconvenient to simulate or cannot to be
simulated with the standard SIMIT tools.

Specific device models have the requirement to exchange measured or controlled
values and status signals with the PCS 7 driver blocks. The dynamic device
behavior is simulated in SIMIT.

This application example provides you with a library of device-specific simulation
blocks from SITRANS and the SIPART device family. The simulation blocks
simulate the behavior of the corresponding actuators and sensors in their most
important properties, making them ideal for virtual commissioning of process
plants.

( )
| | | | Real Device

~
Simulated Device

STTRANS P - HART
DS I/ 300/ 310/ 410 / 500

»

Pressure

Sv

Tv

ﬂﬂﬂﬂgﬂ

Qv

The use of the blocks yields the following advantages:

e Simulation of product-specific functions based on detailed device models
e Increasing the accuracy and thus the benefit of the system model

e Allows the determination of the optimal parameters of the field devices

e Virtual commissioning of the devices in the context of plant simulation

e Training of personnel in operator training systems (OTS) that realistically map
the process behavior of the plant

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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1 Introduction

1.2 Mode of operation

The detailed device models of the SIMIT device library reproduce the behavior and
characteristics of the most important functions of the real field devices. By creating
the plant simulation with these components, it is possible for you to test the special
properties and their effects on the plant process during virtual commissioning.

The following figure shows a schematic representation of the effect of the partial
stroke test of a control valve on the pressure and flow in a pipeline.

(Simulated Plant - )
SIPART
PS2
) AlmNiod_ATAct
False [ Bint ~ AlmMod_A2Act
Fale [ AlmMod_BinZ AlmMod_Fault
ﬁ Il:!mxof_i;::t
~1.0[>Rbk_Ext f.t Limo;::ﬁ
Setpoint: E %
Readback: %
i
1
!
: " _______________________________________________________ \
| ! pressure Partial Stroke Test |
o ] i
i i i
S i
1 1
| Flow H
: NCA :
1 1
1 1
1 1
e U
1.3 Components used

The application example was created using the following software component:

Component

Number

Article number

Note

SIMIT SP V9.1

1

6DL5260-...68-....

Demo project / library

This application example consists of the following components:

Component

File name

Note

Documentation | 109757452 _Device_Library_Doc_de.pdf

This document

Library 109757452_Device_Library_V10_zip

SIMIT library

Demo project 109757452_Demo_Device_Models_V10.zip

SIMIT project archive

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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2 Device library

2

Note

2.1

Device library

The SIMIT device library contains generic device models and detailed device
models. The generic models contain basic functions of the actuators and sensors.
These are not type specific and can be used for most field devices. The detailed
device models have been developed specifically for the simulation of certain
devices. These can only be used together with the generic models.

No guarantee can be given for the functionality and completeness of the
simulation models offered in this application example.

Installation

First, download the library from the download page of this sample application:
https://support.industry.siemens.com/cs/ww/en/view/109757452

To install, proceed as follows:

1. Extract the ZIP file into any directory on the SIMIT configuration computer.

2. Open a new or existing SIMIT project.

3. Open the "Components" task card and expand the "User components" area.
4

Click on the "Open library" button and navigate to the storage location of the
SIMIT device library.

After the library has been loaded, you can use it just like the standard SIMIT
libraries.

} Basic components o
w User components
PE]

Global components

+ C:\SIMIT_Lib\DeviceLib ==

SITRANS P - HART
‘oref LimitSwitch
PID-PCS7 g DS III / 300 / 310 / 410 / 500
fore - /

(e} Positioner_Analog ; J@

f

«ref Positioner_HART :

«e Positioner_PA ﬁ

‘g Sensor_Analog =
fog Sensor_Binary 2 Pressure bar
g Sensor_Hart ﬁ Sv E %
e} Sensor_PA

) — Tv | %
e SipartPS2
iy SitransF - v | 9%
g SitransFC430_Hart 2
irgl SitransLRLU_HART & Name: SitransP_Hart

Version: 0.1

tog SitransLRLU_PA
g SitransLUT400_Hart
g SitransP_Pa

+rg SitransTH300_Hart
+org SitransTH400_PA

Library: DeviceLib
UID: f_02nc3g_5cohfsjz

| sojejdwa) I

} Project components

1oload
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2 Device library

2.2

Generic device model

You can find the following generic device models in the library:

Name

Description

Limit _Switch

Limit value monitoring of process
variables.

0.0l

“InPv

Sensor_Binary

Simulation of binary limit switches.

Falsel

Sensor_Analog

Simulation of analog field devices.
(unipolar or bipolar input signal)

0.0l

*InPy

Sensor_HART

Simulation of analog field devices with
HART communication

The block can be extended with a
detailed device model.

(unipolar input signal)

EI.UII-I'FV PY_analog [
128 [ InPv_ST

Py
u,lJII-hEv PV ST [
128[¢ InSv_ST S
0.0[InTy SV_ST[
12B[¢InTu_ST [
u.nll-l-le TV STl
128 [+ InQv_ST v

av_sT
4 "

Sensor_PA

Simulation of analog field devices with
PROFIBUS PA communication.

The block can be extended with a
detailed device model.

(unipolar input signal)

0.0l
128[;
0.0[
128(

oy
of

[#InP

*InPy
*InPv_ET
*InPy1
*InPw1_ST

*InByte
*InByted

Positioner_Analog

Simulation of analog control valves
(0..100 %)

Positioner_ HART

Simulation of analog control valves with
HART communication.

The block can be extended with a
detailed device model.

down up

u u
DlI'SP_arab; Rbk_analog [
-10[pSF Rk [
138 [-5F_ST Fibk ST
. Open [
# Closs [
Local [
Maint [
Fault [

v

down up

] N ]
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2 Device library

Name

Description

Positioner_PA

PROFIBUS PA communication.

detailed device model.

Simulation of analog control valves with

The block can be extended with a

PID-Ctrl

loop).

With the PID controller, the simulation
model can be tested right from the
development stage, even if no PCS 7
project is available yet (model in the

0.0[pSF_Ext
0.0[pPY

False [y IntHoldP os
False [¢ IntHoldMNeg

False || -MV_TrkOn error [
0.0 [ MV _Trkc AutAct [
U,QII-FFwd

100.0 [SP_HiLim
0.0 [ SF_LoLim

| MIV_HiLimOut [
TruelpIntEnabled MV LoLimOut [

2.3

Detailed device models

The detailed device models extend the generic models in order to perform special
functions and cannot be used as a stand-alone. The generic and detailed models
are linked together via a special interface.

You can find the following detailed device models in the library:

Name Description Symbol
SitransFC430 | Simulation of the SITRANS FC430 SITRANS FLOW
flowmeter with HART or PA FC430
communication. Lo — o
i *0 =
alse b D Aol
Related generic models: e = Relay!
"Sensor_HART" or "Sensor_PA" oD e Rl
Massflow E kafs
Sv | %
v | %
Qu | %
SitransF Simulation of a SITRANS FLOW SITRANS FLOW
transmitter with PROFIBUS PA MAGS000/6000 | FX330 ] FUSD6D
communication.
The following devices can be
simulated:
e SITRANS F M MAG
5000/6000 Volumeflow E m3/s
e SITRANS FX330 )
Totalizer 1 E m#
e SITRANS FUS060
Totalizer 2 E m?
Related generic model:
"Sensor_PA"
SITRANS/SIPART Device Library for SIMIT 8
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2 Device library

communication.

The following devices can be
simulated:

e SITRANS P DS Il (PA)
e SITRANS P300 (PA)

Related generic model:
"Sensor_PA"

Name Description Symbol
SitransP_PA | Simulation of a SITRANS P SITRANS P - PA
transmitter with PROFINET PA DS III / 300

0

Pressure E
Totalizer E

m3

SitransP_Hart

Simulation of a SITRANS P
transmitter with HART
communication.

The following devices can be
simulated:

e SITRANS P DS Il (Hart)

e SITRANS P300/P310 (Hart)
e SITRANS P410

e SITRANS P500

Related generic model:
"Sensor_HART"

SITRANS P - HART

DS III / 300/ 310/ 410 / 500

Pressure E
Sv E
Tv E

i

Qv

%

Y%

communication.

The following devices can be
simulated:

e SITRANS LR250 (PA)
e  SITRANS LR560 (PA)
e  SITRANS Probe LU (PA)

Related generic model:
"Sensor_PA"

SitransRLU Simulation of a SITRANS LR/LU SITRANS LR_';LU _HART
_Hart transmitter with HART LR250 / Probe LU / LR560
communication. = -
| '_'I"' - T ]
The following devices can be 1% ' G&%
simulated: A
e  SITRANS LR250 (HART) Level m
. SITRANS LR560 (HART)
e SITRANS Probe LU (HART)
Related generic model:
"Sensor_HART"
SitransRLU Simulation of the SITRANS LR/LU SITRANS LR/LU - PA
_PA transmitter with PROFINET PA LR250 / Probe LU / LR560

Level

Volume

B N

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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2 Device library

Name Description Symbol
SitransLUT40 | Simulation of the SITRANS LUT STTRANS LUT - HART
0 transmitter with HART LUT400
_Hart communication. et o Relayt
ralsaﬂ.niz Relai’ig
. Relayl
Related generic model:
"Sensor_HART" L EEE
Level m
Volume E m?*
SitransTH300 Simulation of the SITRANS TH300 SITRANS TH - HART
_Hart transmitter with HART TH300
communication.
Related generic model:
"Sensor_HART"
Temp 1 E °C
Temp 2 E °C
Average E °C
Maximum E °C
SitransTH400 Simulation of the SITRANS TH400 SITRANS TH - PA
_PA transmitter with PROFINET PA TH400
communication.
Related generic model:
"Sensor_PA"
Sensor 1 °C
Sensor 2 °C
SipartPS2 Simulation of the SIPART PS 2
Positioner with HART or PA
communication. FaseliBnt Aimilod A2t
False [»AlmMod_BinZ AlmMeod_Fault
) LimMod_ATAct
Related generic models: Limhod_s0Act
"Sensor_HART" or "Sensor_PA" -1.0[;Rbk_Ext ¥ Ext
Setpoint: %
Readback: %
SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018 10




© Siemens AG 2018 All rights reserved

3 Application

3

3.1

Application

This chapter uses three examples to show you how to configure the library objects
and how to use the simulation.

These three components are described in detail below:
e SitransP_PA with Sensor_PA

e SipartPS2 with Positioner_ HART

e SitransLRLU_PA with Sensor_PA

SITRANS P

With this simulation block, transmitters of the SITRANS P series can be simulated.
The simulation block contains the following functions:

e Selection of the measuring mode (pressure, flow, level and volume)

e Smoothing the measured value

e Quantity acquisition (totalizator)

e Limit alarms for the process value and the totalizer

e Substitute value in manual mode

e Simulation of the device status in manual mode

o Failsafe behavior in case of a device error

SitransP_Pa#21 x

e[l g oy mr il Operation process value (AI1)
n.nl{.\anT Pyt o
12’3'1""p"1-5T PnsT Set manual: Set device status:
0 inBye
[ InBytel Upper range value: Status: bad
. %y Value in manual operation: Status: Maintenance demanded
Status: Maintenance required
Lower range value: ) )
Status: Simulation
SITRANS P - PA -
Damping: Status: good

DS II / 300
-

Operation Totalizer (A12)
Set preset value:

,ﬁ- Preset value: Fail-Safe

Reset: AI1 Fail-Safe Value:

Flow m3/s
/ . Tot Fail-Safe Value:

Value in manual operation:

Totalizer m#

B
M

A

SITRANS/SIPART Device Library for SIMIT

Entry ID: 109757452,

V1.0, 05/2018

Monitoring process value (AI1)
Upper Limit Alarm:

Upper Limit Warning:

Lower Limit Warning:

Lower Limit Alarm:

Monitoring totalizer (A12)
Upper Limit Alarm:

Upper Limit Warning;

Lower Limit Warning:

Lower Limit Alarm:

11



© Siemens AG 2018 All rights reserved

3 Application

3.1.1 Configuration
1. Drag and drop the following blocks from the device library into the SIMIT
diagram:
- Sensor_PA
- SitransP_PA

Note There is an output at the "Sensor_PA" block and at the "SITRANS P - PA" block
there is an input of the complex connection type "L2DetailledModel2". Both
blocks exchange signals and process values with each other via this interface.
The connection type contains all relevant input and output variables. The data
exchange works in both directions.

2. Connect the connections "L2DetailledModel" and "L2SensorProfibus" (1).
Connect the simulated process value to the input "InPv" (2).

4. Connect the outputs "PV" and "PV_ST" with the corresponding input signals of
the configured coupling (3). The output "PV" is supplied with the parameterized
value "All_Channel".

5. The process value input "InPv1" can only be used without the detailed

simulation model. As soon as the detailed model is used, the parameterized
associated value "Al2_Channel" is output at output "PV1".

Sensor_PA
InPw Py E-A51 ID512_SITRANS P
128[¢InPy_ST PV _ST {-A51 [B516_STATUS
EI.DIl-InFu" A 1:
128 [>InPvi_ST PY1_ST

O e
0 [ InByie1
ld %

SITRANS P - PA
DS III / 300

0
é‘i"

Pressure E bar
Totalizer E m3

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018 12
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3 Application

3.1.2 Parameter assignment

The real SITRANS P transmitter can be used for different types of measurement.
The simulation model has a large number of parameters that are parameterized
according to the real device. Proceed as follows:

1. Select the "SITRANS P - PA" block.
2. Inthe Properties window, select the folder "Additional parameter"”.

SITRANS P - PA
DS III / 300

Pressure E bar

Totalizer E m3

Properties | Disgnostics [

General
Input
Output
Parameter

Additional parameter

State

Name

Application_Switch

UpperSensorLimit [bar]
LowerSensorLimit [bar]

MeasuringRange_PressureUpperValue [bar]
MeasuringRange_PressureLowerValue [bar]
WorkingRange_UpperRangeValue
WorkingRange_LowerRangeValue

CharacterizationType

LowFlowCutOff [%e]
StartPointSquareRootFunction [26]
Density [ka/m3]
olumeflow_UpperRangeValue [m3/s]

Volumeflow_Outval_Unit
Massflow_Outval_Unit
Level_Outval_Unit
FailSafeMode

AI1_Channel

All Tag

AI1_Units
AI1l_OpScaling_UpperValue

T

AI1_OpScaling_LowerValue 0.0

Value
Pressure

linear

m3/s

kaofs

m
SubstituteValue

InValGenericModel

Pressure
bar

100.0
0.0
100.0
0.0
100.0
0.0
0.0
0.0
1000.0
100.0

-

-
-
-
-

100.0

The following case studies show how to parameterize the block for the following

purposes:

e Pressure measurement

e Level measurement
e Volume measurement
e Flow measurement

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter assignment for measurement of a pressure
The value at the input "InPv" is a pressure in the unit [bar]. The totalizator cannot

© Siemens AG 2018 All rights reserved

be used. Parameterize the values at the "STRANS P PA" block according to the

following table:

Parameter

Value

Application_Switch

"Pressure”

MeasuringRange_PressureUpperValue [bar]
MeasuringRange_PressureLowerValue [bar]

Maximum pressure
Minimum pressure

CharacterizationType
Note:

<..LowerValue)

In the case of an inverse characteristic, the values at the
measuring range must be reversed. (..UpperValue

"linear"

Al1l_Channel
Note:

output unchanged.

With the "InValGenericModel" setting, the process value is

"Measured_Value"

Al1_Filter_Time_Const [s]

"0" = no smoothing

Note:

The character string is only used to display the symbol in SIMIT.

Note: Max "100" = largest
Time constant for the filter for smoothing the measured value. smoothing

All_Tag [STRING] "Pressure”

Note:

The character string is only used to display the symbol in SIMIT.

All_Units [STRING] "bar"

The following figure shows the comparison of the recorded process signal "InPv"

and the output measured value "PV":

10 4

Source Name Color Range
g Semsor_PA#21  InPv B (0. 10 Name Value
Sensor_PA#21 PV I - 10 Application_Switch Pressure ||
g MeasuringRange_PressureUpperValue  [bar] 10
MeasuringRange_PressureLowerValue  [bar] 0
7 CharacterizationType lingar ||
AI1_Channel Measured_Value ¥
6 WWWM AI1l_Filter_Time_Const [s] 0.5
S
5 <4
s
4 %mﬁv
34
2 4
1 4
0- T T T T T T
15 20 23 30 35 40
SITRANS/SIPART Device Library for SIMIT
05/2018 14
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3 Application

Parameter assignment for measurement of a level

The value at the input "InPv" is a pressure in the unit [bar]. The totalizator cannot

be used. Parameterize the values according to the following table:

Parameter

Value

Application_Switch

"Level"

MeasuringRange_PressureUpperValue [bar]
MeasuringRange_PressureLowerValue [bar]

Maximum pressure
Minimum pressure

WorkingRange_UpperRangeLevel
WorkingRange_UpperRangeLevel

Note:

The measuring range is scaled to the working area.
MeasuringRange_[Upper] & WorkingRange_[Upper]
MeasuringRange_[Lower] 2 WorkingRange_[Lower]

Maximum fill level
Minimum fill level

CharacterizationType
Note:
In the case of an inverse characteristic, the values at the

measuring range must be reversed. (..UpperValue
<..LowerValue)

"linear"

Al1_Channel
Note:

With the "InValGenericModel" setting, the process value is
output unchanged as pressure.

"Measured_Value"

Al1l_Filter_Time_Const [s]
Note:

"0" = no smoothing
Max "100" = largest

Note:

The character string is only used to display the symbol in SIMIT.

Time constant for the filter for smoothing the measured value. smoothing
Level_Outval_Unit [m] / [%] Unit of level
Note:

Selection of the unit of the measured value in [m] or [%)].

All_Tag [STRING] "Level"
Note:

The character string is only used to display the symbol in SIMIT.

All_Units [STRING] "m"

SITRANS/SIPART Device Library for SIMIT

Entry ID: 109757452,

V1.0, 05/2018
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3 Application

The following figure shows the comparison of the recorded process signal "InPv"
and the output measured value "PV". The process value [3..7 bar] is scaled linearly

to the measured value [0..6 m]:

10
Source Name Color Range Name Value
g || sensor_Paz21 TPy I (O .. 10) Application_Switch Level =
Sensor_PA#21 PV I - 10) MeasuringRange_PressureUpperValue [bar] 7
g MeasuringRange_PressureLowerValue [bar] 3
WorkingRange_UpperRangeValue 6
7 WorkingRange_LowerRangeValue 0
CharacterizationType linear | |
= - Level_Outval_Unit b
6~ W"”‘JV\'\JW"'\ I s 7h ) -
PN AT1_Channel Measured_Value
5 W“’\fwvwwh AT1_Filter_Time_Const [5] 1
e m"""\.-.nm
I B ' Vi
q ‘_Hx_“—“ﬁm,,_x N AR
“\-H,_LM_,,___LH‘H_
3 T
-a__‘\_‘_‘
—
2 —
1
0 T T T T T T T
15 20 25 30 39 40 45

Parameter assignment for measurement of a volume

The value at the input "InPVv" is a pressure in the unit [bar]. The totalizator cannot
be used. Parameterize the values according to the following table:

Parameter

Value

Application_Switch

"Volume"

MeasuringRange_PressureUpperValue [bar]
MeasuringRange_PressureLowerValue [bar]

Maximum pressure
Minimum pressure

WorkingRange_UpperRangeLevel
WorkingRange_UpperRangeLevel

Note:

The measuring range is scaled to the working area.
MeasuringRange_[Upper] 2 WorkingRange_[Upper]
MeasuringRange_[Lower] 2 WorkingRange_[Lower]

Maximum volumes
Minimum volumes

CharacterizationType
Note:

In the case of an inverse characteristic, the values at the
measuring range must be reversed. (..UpperValue
<..LowerValue)

"linear"

With the "Secondary_Value_3" setting, the process value is
output as a mass depending on the configured density.
With the "InValGenericModel" setting, the process value is
output unchanged as pressure.

Density [kg/m?] Density of the medium
Al1_Channel "Measured_Value"
Notes: 2 Volumes

"Secondary_Value_3"
2 Mass

All_Filter_Time_Const
Note:
Time constant for the filter for smoothing the measured value.

"0" = no smoothing

Max "100" = largest
smoothing

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter

Value

All_Tag [STRING]
Note:

The character string is only used to display the symbol in SIMIT.

"Volume"

Al1_Units [STRING]
Note:

The character string is only used to display the symbol in SIMIT.

ma3"

The following figure shows the comparison of the recorded process signal "InPv"
and the output measured value "PV". The process value [0..1 bar] is scaled linearly

to the measured value [0..8 m3]:

10 4

Source Name Color Range Name
Al sensor_pa¢21 wev [N (0 - 10) Application_Switch
Sensor_PA#21 PV I (.. 10)

w

CharacterizationType

64 ) Density
T AIl_Channel

T ATl Tag
T~ AI1_Units

ad | AIl_Filter_Time_Const

MeasuringRange_PressurelpperValue  [bar]
8 MeasuringRange_PressureLowerValue [bar]
WorkingRange_UpperRangeValue
7 WorkingRange_LowerRangeValue

Value
Volume

linear

[ka/m3] 999.9
Measured_Value
Volume

|q ml(DmDHl(

m?
[s] 3

m\\m_‘x

AP e e,
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20 25 30 35 40

Parameter assignment for measurement of a flow

45

50

The value at the input "InPv" is the differential pressure in the unit [bar]. The
totalizer measures the amount of fluid flowing through. Parameterize the values

according to the following table:

Parameter

Value

Application_Switch

"Flow"

MeasuringRange_PressureUpperValue [bar]
MeasuringRange_PressureLowerValue [bar]

Maximum pressure
Minimum pressure

Note:

Starting point of the characteristic. If the parameter
"CharacterizationType" = "sroff", this value has the same effect
as "LowFlowCutOff".

CharacterizationType "srllin”
LowFlowCutOff [%] Limit value
Note:

Cut-off paint of the low flow cut-off. "0" = no suppression.
StartPointSquareRootFunction [%] Limit value

Density [kg/m?]

Density of the medium

Volumeflow_UpperRangeValue [m?/s]

Maximum flow rate

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter

Value

Volumeflow_Outval_Unit

Unit of volume flow

Massflow_Outval_Unit

Unit of mass flow

Al1l_Channel
Notes:

output unchanged as pressure.

With the "Secondary_Value_3" setting, the process value is
output as mass flow depending on the configured density.

With the "InValGenericModel" setting, the process value is

"Measured_Value"

2 Volume flow
"Secondary_Value_3"
2 Mass flow

Al1_Filter_Time_Const

"0" = no smoothing

Note:

The character string is only used to display the symbol in SIMIT.

Note: Max "100" = largest
Time constant for the filter for smoothing the measured value. smoothing

All_Tag [STRING] "Flow"

Note:

The character string is only used to display the symbol in SIMIT.

Al1_Units [STRING] "m3/s"

Tot_Channel

"Measured_Value"

Tot_Tag
Note:

The character string is only used to display the symbol in SIMIT.

"Totalizer"

Tot_Units
Note:

The character string is only used to display the symbol in SIMIT.

"ma3"

Tot_Mode

"Positive"

The following figure shows the comparison of the recorded process signal "InPv"
and the output measured value "PV". The process value [0..5 bar] is scaled linearly
to the measured value [0..5 m3/s]. "PV1" returns the value of the totalizer:

10 4

Source Name Color Range Name Value
g | sensor_paz21 wev [N (0. 10 Application_Switch Flow B
Sensor_PA#21 PV I (010 MeasuringRange_PressurellpperValue [bar] 5
g | Sensor_PA221  pvi I (0 .. 500) MeasuringRange_PressureLowerValue [bar] 0
CharacterizationType srlin ||
74 LowFlowCutOff [%] i}
StartPointSquareRootFunction [%] i}
64 Density [kag/m3] 999,975
Volumeflow_UpperRangeValue [m3/s] 5
5 Volumeflow_Outval_Unit m3/s | |
Massflow_Outval_Unit ka/s ||
4 AT1_Channel Measured_Value v
AIl_Tag Flow
Y R AT1_Units m3(s
e AT1_Filter_Time_Const [s] 0.5
. TR =
2] e A "'..\\ Tot_Channel Measured_Value »
"\k \“ ,:,-' W . Tot_Tag Totalizer
14 '.h\ ‘‘‘‘‘ e’ (A "‘”‘ ] Tot_Units m?
TS N S Tot_Mode Positive | |
0- T T T T T T T T T T T
15 20 25 30 35 40 45 50 55 60 65
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3 Application

3.1.3 Parameter overview

All parameters are described in the table below:

Parameter / value

Description

Application_Switch
e [Pressure] o [Levell]
o [Flow] e [Volume]

Type of application of the transmitter.
Note:

The totalizer can only be activated at flow and differential
pressure.

UpperSensorLimit
LowerSensorLimit
[ANALOG]

Measuring range of sensor

MeasuringRange_PressureUpperValue
MeasuringRange_PressureLowerValue
[ANALOG]

Working range of sensor
(used measuring range)

WorkingRange_UpperRangeValue
WorkingRange_LowerRangeValue
[ANALOG]

Scaling of the measured value depending on the parameter
"Application_Switch"

e  Pressure: none

e Level: [bar] > [m] or [%]

e  Volume: [bar] > [m?3]

e  Flow: [bar] = [kg/s] (srlin/linear)

CharacterizationType
e [linear]
e [srlin]

o [sroff]

Characteristic curve

e srlin: Linear to the entry point and after that square root
extracting.

e sroff: 0 up to the point of application and after that
square root extracting (low flow cut-off)

Notes:

For "App._Switch = Flow", only "srlin" or "sroff" may be

parameterized.

With "App._Switch = Pressure, Level, Volume", only "linear"

may be parameterized.

For linearly falling characteristics, the range limits

"MeasuringRange_PressureUpperValue" and

"MeasuringRange_PressureLowerValue" must be

interchanged.

LowFlowCutOff
[ANALOG]

Low flow cut-off for flow in [%] of the measuring range

StartPointSquareRootFunction
[ANALOG]

Starting point of the characteristic curve in [%] of the
measuring range

Note:
With "sroff" it works like the low flow cut-off suppression.

Density
[ANALOG]

Density of the medium in kg/m3
Note:
The density is used to calculate the mass and volume flow.

Volumeflow_UpperRangeValue
[ANALOG]

Upper limit of the working range in [m?/s]
Notes:

At maximum inlet pressure
"MeasuringRange_UpperRangeValue" the volume flow
corresponds to the value "Volumeflow_UpperRangeValue"

The differential pressure must not be zero.

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter / value

Description

Volumeflow_Outval_Unit

The output value of "Measured_Value" and the range limits
are scaled based on this unit.

o [m3/s] o [l/s]
e [m3min] e [I/min]
e [m3h] e [I/h]
e [m3d] e [I/d]
Massflow_Outval_Unit The output value of "SecondaryValue_3" and the range
o [kg/s] o [kg/h] limits are scaled based on this unit
e [kag/min] e [kg/d]
Level_Outval_Unit [m] / [%] Output unit of the level
e [m]
o [%]

FailSafeMode
e [SubstituteValue]
e [LastValidValue]
e [UseBadValue]

Behavior in case of failure. The device status is set to "bad".
Note:
The Totalizer does not have its own "FailSafeMode". In the

event of an error, the counter is stopped or set to the
substitute value.

All_Channel
e [InValGenericModel]
e [MeasuredValue]
e [Secondary Value_1]
e [Secondary Value_3]

Selection of the measured value for the first channel.

All_Tag Measured value type — Default. "Pressure”
[STRING] Note:

The character string is displayed at the symbol.
All_Units Measured value unit — Default: "bar"
[STRING] Note:

The character string is displayed at the symbol.

All_OpScaling_UpperValue
Al1_OpScaling_LowerValue
[ANALOG]

Measured value operating limits
Note:

The limits must also be parameterized on the PCS7 driver
block.

Al1_UpperAlarm_Enable
All_UpperWarning_Enable
All_LowerWarning_Enable
All_LowerAlarm_Enable
[BOOL]

Activation of limit value monitoring

All_UpperLimitAlarm
Al1_UpperLimitWarning
Al1l_LowerLimitWarning
All_LowerLimitAlarm

Limits for warnings and alarms

[ANALOG]
All_LimitHysteresis Hysteresis for limit monitoring
[ANALOG]
All_FailSafeValue Parameterizable substitute value in case of error
[ANALOG]
Al1_Filter_Time_Const Time constant for the filter for smoothing the measured value
[ANALOG] in [s].
Note:

Maximum value is 100 s. With "zero", the smoothing is
inactive and the value is output unchanged.

SITRANS/SIPART Device Library for SIMIT
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3 Application

Parameter / value

Description

Tot_Channel

e [notUsed]
e [Measured_Value]
e [Secondary_Value_3]

Selection of the input size for the totalizer
Note:

The totalizer can only be activated with "Application_Switch
= Flow".

Tot_Tag Designation of the measured value, default = "Totalizer"
[STRING]

Tot_Units Unit of the measured value, default = "m3"

[STRING]

Tot_Preset_Value Starting value for the totalizer

[ANALOG]

Tot_UpperAlarm_Enable
Tot_UpperWarning_Enable
Tot_LowerWarning_Enable
Tot_LowerAlarm_Enable
[BOOL]

Activation of limit value monitoring

Tot_UpperLimitAlarm
Tot_UpperLimitWarning
Tot_LowerLimitWarning
Tot_LowerLimitAlarm

Alarm limit values

[ANALOG]

Tot_LimitHysteresis Hysteresis for limit monitoring

[ANALOG]

Tot_FailSafeValue Parameterizable substitute value in case of error
[ANALOG]

SITRANS/SIPART Device Library for SIMIT
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3 Application

3.14 Operation
As soon as a detailed device model is connected to the "Sensor_PA" block, the
operating function of the generic block is deactivated. The operation then takes
place exclusively on the "SITRANS P - PA" block. However, this is not visible to the
user. Changes to the generic model are overwritten by the detailed model.
Double-click on the "SITRANS P - PA" block to open the operating window. The
operating window displays the current measured values and limit values.
If you press the "Set manual" switch (1), you can enter a replacement value "Value
in manual operation" for the measured value and specify the device status "Set
device status" (2). The "Fail-Safe" values for the error case (3) become active
when you set the device status to "bad" in manual mode.
If the totalizer is used, you can specify a value and activate this value with the "Set
preset value" switch (4). The "Reset" switch sets the value back to "0".
The operating window can be expanded by a mouse click on the triangle symbol
(5). There you can view and change the parameterized limit values. Limit overruns
are displayed on the block icon (6) and the status of the process value (7) is set
accordingly.
Sensor_PA
SIM_Prassura ’%LEEE—EI P'z;}\% '__—l_: 41-;3: Operation process value (AIl)/o
m']""P“ =T st L Set manual: B Set device status:
gI‘:gg:; L Lo0Ls Upper range value: 10.00 Status: bad
E 4.837 L2 Value in manual operation: 4.84 —e— Status: Maintenance demanded
| TS o Status: r-‘!ainten.ance required
Status: Simulation
M P - e Damping: 1.00 o 2t1=:[ovod
DS III { 300
e Operation Totalizer (A12) /o e
t® Set preset value: |
- Preset value: 0.00 Fail-Safe
.ﬁ"' Reset: i) AI1 Fail-Safe Value: 0.00
Flow E g s . . Tot Fail-Safe Value: 0.00
Totalizer . T me Value in manual operation: 1601.73
| -—9
e Monitoring process value (AI1) Monitoring totalizer (AI2)
Upper Limit Alarm: 9.00 Upper Limit Alarm: 1300.00
Upper Limit Warning: 8.00 Upper Limit Warning: 1100.00
Lower Limit Warning: 0.80 Lower Limit Warning: 0.00
Lower Limit Alarm: 0.40 Lower Limit Alarm: 0.00
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3 Application

3.2

SIPART PS2

The SIPART PS2 positioner can be simulated with this simulation block. The
detailed simulation model can be used with the "Positioner HART" and

"Po

sitioner_PA" generic models.

The simulation block contains the following functions:

Manual/local operation of the valve

Simulation of the device status

Simulation of a partial stroke test

Simulation of the control loop

Simulation of a tight-closing function

Failsafe behavior in case of device failure or bad condition
Simulation of a blockage.

"Control in the field" function with the help of binary inputs

SipartPS2#2 X
DlpEP_anaiog Ribk_analog |p
-L0[p5F Rbk [}
s it
el se st Fek ST Sp Rbk Operation mode BE active Set device status:
E‘f el Forcen Status: bad
it Auto, internal setpoint Status: Maintenance demanded
Fauthy Auto, external setpoint Status: Maintenance required
3 Upper range value: Status: Simulation
on uw Status: good
| | L] Setpoint: %
-[ Lower range value: Set Offset: l_
SIPART
Readback value: % Offeet value (-10..10):
Falsay Bint ittt Set local operation: l_ Duration: 3
False [ AmMod_Bin2 ‘Aimldod. Fault
LimMod_A1Act Force open position: Set PST:
e penp i i
LimMod_Fault N )
-1.0 [+ Rbk_Ext ¥ Bxt Force close position: ’_ PST active
Setpoint: . % -
Readback: %o Gain: Travel Time Up: s
Tn: s Travel Time Down: 5
DeadBand: Lim (<10):
Tim: H
The example uses the HART variant.

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018

23




© Siemens AG 2018 All rights reserved

3 Application

3.21 Configuration
1. Drag and drop the following blocks from the device library into the SIMIT
diagram:
- Positioner_HART
- SipartPS2

Note There is an output at the "Positioner HART" block and at the "SipartPS2" block
there is an input of the complex connection type "L2DetailledModel2". Both
blocks exchange signals and process values with each other via this interface.
The connection type contains all relevant input and output variables. The data
exchange works in both directions.

2. Connect the two connections "L2DetailledModel" (1).
3. Connect the setting position "Y" (2) with the process simulation.
4. Connect the input "SP_analog" (3) to the output signal of the coupling.
5. Connect the outputs "Rbk_analog", "Open" and "Close" (4) with the
corresponding input signals of the coupling.
Positioner_HART
AS1 SIPPS2_SP p——rSF_analkog Rbk_snakeg —AS1 SIPPS2_REK
-1.-:l||-5F' Rbk
| 128[bsP ST Rbk ST o
e - Open {~A51 SIP_FB_OPEM @
:‘lv Slos= f——AS1 SIP_FB_CLOSE
Loca
van |
down up X >
= _ = e—

o L

SIPART

Ps 2
AlmMod_AlAct

False [ Bin1 o i€ AlmMod_AZAct
False [ AlmMod_BinZ : Almiicd_Fault
LimMod_AdAct

2 LimMaod_AZAct

. Limhod_Fault

-1.0[>Rbk_Ext o v Ext

Setpoint: %
Readback: %
Note The connections "SP_analog" and "Rbk_analog" process the 4 ... 20 mA raw

value. Here, the signals do not need to be normalized. Alternatively, you can also
specify the setpoint as a floating-point number at the "SP" input.

SITRANS/SIPART Device Library for SIMIT
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3.2.2 Parameter assignment

The parameters of the simulation model largely correspond to those of the device
in SIMATIC PDM.

Select the block of the detailed device model "SIPART PS 2" and change in the
properties to the category "Additional parameter"”.

Falsz
Fals=

¥
SIPART

. Almiiod_ATAct
>Bin L AlmMod_AZAct
>Almiod_Bin2 Almhed_Fault
LimMod_A1Act
LimMod_AZ2Act
LimMod_Fault
Rbk_Ext W Ext

Setpoint: %%

Readback: Y

SITRANS/SIPART Device Library for SIMIT

Entry ID: 109757452,

V1.0,

05/2018

Name
Function_of_Binary_Input_1
Function_of_Binary_Input_2
Response_Threshold_of_Ala
Response_Threshold_of_Ala
LimMod_act

LimMod_A1

LimMod_A2

Gain

n

Travel Time_Up
Travel_Time_Down
Setpoint_Direction_Rise
Setpoint_End_Value
Setpoint_Initial_Value
Setpoint_TSUP
Setpoint_TSDO
Safety_Position_Mechanical
Response_Threshold_for_Fa
Monitoring_Time_for_Fault_|
PST_Enable
PST_Step_Height
PST_Step_Direction
PST_Tim
Tight_Closing_YCLS
Tight_Closing_YCUP
Tight_Closing_YCDO

. [%]
.. [9%]

[%]
[3]

— = =
(LI T R ]
e

=]

[%

L]

— =
e e

ult_...
M... [5]

[%]

[%]
[%]

Value
Off
off

False

True

Fail_Safe_Close

True

up

MNoActive

0.0
3.0
5.0
10.0
100.0
10.0
10.0
100.0
0.0

25



© Siemens AG 2018 All rights reserved

3 Application

Partial stroke test

The following figure shows the effect of the partial stroke test on the process. The
PST with the change quantity of 10% is always executed with the settings at the

parameter "PST_Step_Direction” with "up”, "down" and "up_down".

Hz 2 iy
100
Source Name Color Range
g0 Positioner Y I (0. 100)
PipeMeasure Measure.Pressure  [EEEEE (1 - 10)
g0 ] PineMeasure Measure.Flow B (0. 10
70 -
¥ — —
60
50 o -
40
30
20
10
0 T T
35 36
0d+0h +xm
3.2.3 Parameter overview
Parameter / value Description

Function_of_Binary_Input_1 [%]
Function_of_Binary_Input_2 [%]

o [Off] e [Open]
e [On] e [Close]
e [Stop] e [PST]

Parameterizable function of the inputs "Bin_1" and
"AlmModBin_2".

Response_Threshold_of_Alarm_1 [%]
Response_Threshold_of_Alarm_2 [%)]

Upper limit for the alarm signal "AImMod_A1Act"
Lower limit for the alarm signal "AlImMod_A2Act"

LimMod_act

Activate limit value module

LimMod_A1 [%]
LimMod_A2 [%]

Upper limit of the limit value module
Lower limit of the limit value module

Gain

Regulator gain

Tn [s]

Integral time of the controller

Travel_Time_Up [s]
Travel_Time_Down [s]

Positioning speed of the valve 0-100%
Positioning speed of the valve 100-0%
Note:

These values cannot be configured in PDM
"Actuating_Time" but are a measured characteristic of the
valve.

LowFlowCutOff
[ANALOG]

Low flow cut-off for flow in [%] of the measuring range

Setpoint_Direction_Rise [BOOL]

Control value inversion
[TRUE]=Normal; [FALSE]=Inverted

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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Parameter / value

Description

Setpoint_End_Value [%)]
Setpoint_lInitial_Value [%)]

Upper limit of the setpoint value
Lower limit of the setpoint value

Setpoint_TSUP [s]
Setpoint_TSDO [s]

Time constant for setpoint ramp on
Time constant for setpoint ramp off

Safety Position_Mechanical
e [Fail_Safe_Open]
e [Fail_Safe_Close]
e [Fail_Freeze]

Safety position in the case of failure

Response_Threshold_for_Fault_Message
(%]

Permissible control deviation

Threshold of the fault message "Control deviation (TIM)",
the alarm signal "AlmMod_Fault" is set

Monitoring_Time_for_Fault_Message [s]

Monitoring time in which the nominal state of the positioner
must be within the control deviation

PST_Enable [BOOL]

Activate partial stroke test

PST_Step_Height [%]

PST setting range

PST_Step_Direction

PST setting direction

e [Up]
e [Down]
e [Up_Down]
PST_Tim [s] Monitoring duration transient response for PST

Note:

The PST is executed if the control difference has been
within the deadband for the duration of a monitoring period
(PST_TIM). The jump is then executed and withdrawn after
the monitoring period has elapsed. The PST is performed
for the current operating point; the parameters STPOS and
STTOL are therefore not used.

Tight_Closing_YCLS

e [Up] .
e [Down] o

[NoActive]
[Up_Down]

Setting direction for the sealing

Tight_Closing_YCUP [%]

If the value is exceeded, the valve is moved to the "Open"
position.

Tight_Closing_YCDO [%]

If the value is fallen below, the valve is moved to the "Close"
position.

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018

27




© Siemens AG 2018 All rights reserved

3 Application

3.24 Operation
As soon as the detailed device model "SIPART PS 2" is connected to one of the
blocks "Positioner _PA" or "Positioner  HART", the operating function of the generic
block is deactivated. The operation then takes place exclusively on the detailed
model.
Double-click on the "SIPART PS 2" block to open the operating window. You can
perform the following functions:
(1) Offset with deviation quantity and duration
(2) Partial stroke test
(3) Local operation
(4) Change of process value and device status in manual mode.
Positioner_HART J—b 124932 l
0[pSP_analog Rbk_ 46.78
QL SF" " i S ¥
128[+5F ST Rbk_ST = 164 SIPART
Open
. Close _—
I Local FalsalpBint Amitos_Azeet
F::.II-:I[: False [ AlmMod_Bin2 AlmMaod_Fault
LimMod_A1Act —
Y—>r 46.78 LimMicd_AZAct —
Limhod_Fault p—-—
down up -1.0[-Rbk_Ext ¥ Extl
— [ |
T Setpoint: .f' 50.00 %
Readback: 4578 %
Sp Rbk Operation mode BE active Set device status:
Forcen Status: bad
T Auto, internal setpoint ‘ Status: Maintenance demanded
Auto, external setpoint [ Status: Maintenance reguired
Upper range value: 100.00 / Status: Simulation
Status: good
Setpoint: 50.00 % —9 :
Lower range value: 0.00 Set Offset: r——o
Readback value: 46.78 % Offset value (-10..10): 4,00
Set local operation: . —e Duration: 120.00 s
Force open position: |— Set PST: |—_—9
Force close position: r_— PST active
4
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3 Application

3.3 SITRANS LR/LU - PA

With this simulation block, the transmitters SITRANS LR250, SITRANS LR560 and

STRANS Probe LU can be simulated.

The simulation block contains the following functions:

e Configurable measurement of level, distance, space and volume

e Reaction rate and damping
e Simulation of the device status
e Monitoring of alarm limits

e Behavior in the event of a device failure or a radar failure

e Manual operation and simulation of process values

The transmitters for detecting a level work according to the following scheme:

©

QPO © ©

O

Level 100%
Upper calibration point

Level 0%
Lower calibration point

Sensorvalue

Fill level

Level offset
Sensorreference point

End sector

For further information, refer to the manual for the respective device.
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3 Application

3.3.1 Configuration
1. Drag and drop the following blocks from the device library into the SIMIT
diagram:
- Sensor_PA

- SitransLRLU_PA

Note There is an output on the "Sensor_PA" block and an input of the complex
connection type "L2DetailledModel2" on the "SITRANS LR/LU - PA" block. Both
blocks exchange signals and process values with each other via this interface.
The connection type contains all relevant input and output variables. The data
exchange works in both directions.

2. Connect the connections "L2DetailledModel" and "L2SensorProfibus" (1).
Connect the simulated process value to the input "InPv" (2).

4. Connect the outputs "PV" and "PV_ST" with the corresponding input signals of
the configured coupling (3). The output "PV" is supplied with the parameterized
value "All_Channel".

5. The process value input "InPv1" can only be used without the detailed

simulation model. As soon as the detailed model is used, the parameterized
associated value "Al2_Channel" is output at output "PV1".

Sensor_PA
E' I :i
— InPw P 51 ID512 ST Val
\evellngi. ] 128 InPy_ET PV ST {451 [E516_ST_Gate
U,{JII-InF'I." P

i
1_2,3||-InF'l."_ST PVi_ST |
e {JII-InE'ﬂe
0 [ InByted e
i %

SITRANS LR/LU - PA
LR250 [ Probe LU / LR560

Level

Volume

NEN
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3 Application

3.3.2

Change limi

Parameter assignment

The following case studies show the effects of the "Response rate” parameter on
the process value.

In this example, the level of a container is measured. The simulated container has
the following parameters:

e Maximum height: 5m
e Maximum volume: 20 m3
The inlet and outlet are each regulated by a valve.

t "Slow"

The maximum change in the level was limited via the parameter "Response rate =
slow" to 0.1 m/min.

Result:

The response rate of the meter is too low. The process value deviates from the
measured value.

5 -
Source Name Color Range
45 Sensor_PAZ30  InPv | (0..5) Operation process value (AL1) S PR
Sensor_PA#30 PV _ (0.5) Set manual: Set device status:
Upper range value: 5.00 Status: bad
41 Valse in manual operation: 100 L v e
Lower range value it Status: Maintenance required
L > Status: Simulation
3.5 1 Status: good
Response rate and damping =
Response rate: n User defined/Reset  Sek Loss_Of_Echo:
Fast
3 L Medium Remaining LOE time: 100.00
DIEED Fail-Safe
Fill rate per minute [m/min]: 0.10 N
2.5 Al Fail-5afe Value: 0.00
< Jmin]: 0,
Empty rate per manute [m/min] 0.10 AI? Fail-Safe Value: 0.00
Filter Time Const [s]: 10.00
2
»
ilFiq
14
0.5
1] T T
41 42
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3 Application

Change limit "Medium"

The maximum change in the level was limited via the parameter "Response rate =
medium"” to 1.0 m/min.

Result:

The response rate of the meter is somewhat too low. The process value deviates
slightly from the measured value.

4.5 1

HEY

2.5

1.5

0.5 e

Source
Sensor_PA#30
Sensor_PA#30

Name
InPv
PV

Color Range
N .5
I ©.9

Operation process valua (ALL)
et manual: ] Set device status:
Upper range value: 5.00 Status: bad
valse in manual operation: 0.96 Status: Maintenance demanded
Lower range value S Status: Maintenance required
L > Status: Simulation
Status: good
Response rate and damping ¢
Response rate: User defined/Reset  Set Loss_Of_Echo: l_
Fast
o W Mediom Remaining LOE time: 100.00
ELD Fail-Safe
Fill rate per minute [m/min]: 1.00
ML . 1 Lo AT Fail-Safe Value: 0.00
Empty rate per manute [m/min]: 1
AL (/i) 00 A12 Fait-Ssfe Vaue: 0.00
Filter Time Const [s]: 10.00
»
e LN T TV T Ml et S e AR el
p—— iyl

Change limit "Fast"

13

The maximum change in the level was limited via the parameter "Response rate =

fast" to 10.0 m/min.

Result:

The response rate of the meter is too high. The process value maps the
measurement noise of the sensor.

4.5 1

HEY

2.5

1.5

0.5

Source
Sensor_PA#30
Sensor_PA#30

Name
InPv
PV

Color Range
N .5
N @ ©.9

Operation process valua (ALL)
et manual: ] Set device status:
Upper range value: 500 Status: bad
valse in manual operation: 0.97 Status: Maintenance demanded
Lower range value S Status: Maintenance required
L > Status: Simulation
Status: good
Response rate and damping ¢
Response rate: - User defined/Reset  Set Loss_Of_Echo: BE
Fast
o Medium Remaining LOE time: 100.00
ELD Fail-Safe
Fill rate per minute [m/min]: )
ML . 1 10.00 AT Fail-Safe Value: 0.00
Empty rate per manute [m/min]: .00
AL (/i) 10.00 AL2 Fail-Safe Vaus: 0.00
Filter Time Const [s]: 0.00
»
i AR TR AT

WI{IWMW.HHH'MMM" b
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3 Application

Change limit "User defined"

The maximum change in the level limited set via the parameter "Response rate =
User defined" to 2.0 m/min.

Result:

The response rate of the meter is correct. The process value does not deviate from
the measured value, and the measurement noise is not transmitted to the process
value.

Source Name Color Range

Operation process valua (ALL)

© Siemens AG 2018 All rights reserved

45 Sensor_PA#30  InPv ] (0..5)

Sensor_PA#30 PV [ ]

HEY

2.5

Set manual: Set device status:
(0.5) Set manual Set device status:
Upper range value: 5.00 Status: bad
Wahse in manual operatian: 0.99 Status: Mamtenance demanded
Iy " it Status: Maintenance required
owar range value: 1 -
Status: Simulation
Status: good
Response rate and damping
Response rate: _ W User defined/fleset  Set Loss_Of Echo:
Fast
Medium Remaining LOE time: 100.00
Slow
Fail-5afe
Fill rate per minute [m/min]: 2.00 .
- Al Fail-5afe Value: 0.00
Empty rate per mnute [m/min]: 2.00 -
= AL2 Fail-Safe Value: 0,00
Filter Time Const [s]: 0.00

3

R
T T
0.5 wwwwﬁ_w“’
1] T T
24 25
3.3.3 Parameter overview
Parameter / value Description

High_Calibration_Point [m]
Low_Calibration_Point [m]

Upper and lower calibration point

Response_Rate
o [fast] e [medium]
o [slow] o [user defined]

Change limitation of the process value of channel 1 (Al1)
Note:

Slow 2 0.1 m/min filling and emptying rate

Medium 2 1.0 m/min filling and emptying rate

Fast = 10.0 m/min filling and emptying rate

User Defined = value of "Fill_Rate" and "Empty_Rate"

Empty_Rate [m/min]
Fill_Rate [m/min]

Maximum emptying or filling rate
Note:
Only with "Response_Rate" = "user defined"

Filter_Time_Const [s]

Time constant for the filter for smoothing the measured
value.

Note:
0s = no smoothing; 100s = maximum smoothing
The filter time constant only affects the primary variable

Max_Volume [m3]

Volume at maximum filling level

LevelUnit
e [m] . %]

Selection of the level output unit

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter / value

Description

FailSafeMode
e [SubstituteValue]
e [LastValidValue]
e [UseBadValue]

Behavior in case of failure. The device status is set to "bad".
Note:
The "FailSafeMode" affects both channels "Al1" and "Al2".

LOE_Timer [s]

Delay in the signaling of a device failure

(Loss of echo)

Note:

If the error "Loss of echo" occurs; For the period of
"LOE_Timer", the status is set to "Maintenance demanded"
and the last valid value is output.

After the counter has elapsed, the status "bad" is output and
the setting of "FailSafeMode" becomes effective.

All_Channel
e [InValGenericModel]
o [Level]

e [Distance]
e [Volume]

Selection of the measured value of channel 1

All_Tag [STRING]

Name of the measured value displayed on the model
symbol

Al1_Units [STRING]

Unit of the measured value displayed on the model symbol

All_OpScaling_UpperValue
Al1_OpScaling_LowerValue
[ANALOG]

Measured value operating limits

Al1l_UpperAlarm_Enable
All_UpperWarning_Enable
All_LowerWarning_Enable
All_LowerAlarm_Enable
[BOOL]

Activation of limit value monitoring

Al1_UpperLimitAlarm
Al1l_UpperLimitWarning
Al1_LowerLimitWarning
Al1_LowerLimitAlarm
[ANALOG]

Alarm limit values

Note:

Upper = monitoring for overshoot
Lower = monitoring for undershoot

All_LimitHysteresis

Hysteresis for limit monitoring

All_FailSafeValue

Substitute value in case of error

Al2_Channel

e [InValGenericModel]
e [Level]

e [Distance]

e [Volume]

Selection of the measured value of channel 2

Al2_Tag [STRING]

Name of the measured value displayed on the model
symbol

Al2_Units [STRING]

Unit of the measured value displayed on the model symbol

Al2_OpScaling_UpperValue
Al2_OpScaling_LowerValue

[ANALOG]

Measured value operating limits

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

Parameter / value

Description

Al2_UpperAlarm_Enable
Al2_UpperWarning_Enable
Al2_LowerWarning_Enable
Al2_LowerAlarm_Enable
[BOOL]

Activation of limit value monitoring

Al2_UpperLimitAlarm
Al2_UpperLimitWarning
Al2_LowerLimitWarning
Al2_LowerLimitAlarm
[ANALOG]

Alarm limit values

Note:

Upper = monitoring for overshoot
Lower = monitoring for undershoot

Al2_LimitHsyteresis

Hysteresis for limit monitoring

Al2_FailSafeValue

Substitute value in case of error

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018
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3 Application

3.34 Operation
As soon as the detailed device model "SITRANS LR/ LU - PA" is connected to the
"Sensor_PA" block, the operating function of the generic block is deactivated. The
operation then takes place exclusively on the detailed model.
Double-click on the "SITRANS LR/LU - PA" block to open the operating window.
You can perform the following functions:
(1) Manual operation
(2) Change of the sensor response rate
(3) Error simulation "Loss of echo"
(4) Specification of substitute values in case of error (status: "Bad")
(5) Change of process value and device status in manual mode.
Sensor_PA -l—b 0.15
SITRANS LR/LU - P&
0.15[ > InFy PV 178
128l ST e LR250 / Probe LU / LR560
128[b InPvi_ST P ST b 0.60
— 9 =
oihere L, '«
. 0.150 ! :'
Level m

Operation process value (AI1)
Set manual:

Upper range value:
Value in manual operation: 0.15

Lower range value:

Response rate and damping

e -
-

Response rate:

Fill rate per minute [m/min]:
Empty rate per minute [m/min]:

Filter Time Const [s]:

T —O

5.00

0.00

User defined/Reset
Fast

Medium

Slow

0.10
0.10
10.00

Set device status:

Status: bad

Status: Maintenance demanded
Status: Maintenance required
Status: Simulation

—  Status: good

Set Loss_Of Echo:

e

Remaining LOE time: 100.00
Fail-Safe

AT1 Fail-Safe Value: 0.00
AT2 Fail-5afe Value:

| 0.00

SITRANS/SIPART Device Library for SIMIT

Entry ID: 109757452,

V1.0, 05/2018

36



4 Demo project

© Siemens AG 2018 All rights reserved

4 Demo project

From the article page of this sample application, you can download a demo project

that will allow you to test the library.

It contains the following components:

e Diagrams for an overview of all device models
¢ Diagrams describing the detailed device models
e Simulation of several measuring points in one process

e Trend indicators for analyzing device behavior on the process

The demo project and the individual diagrams are structured as follows:
(1) Diagrams with the device models

(2) Trend displays for visualization of process values

(3) Simple process simulation that supplies the measuring points with values
(4) Device models including description

(5) Additional simulation behavior
(6) Integrated project library

Project  Edit Simulation  Window  Automatic modeling  Options  Help

kLl B o] Reaktme (100%) ~

i
;
g
:

Project Simulation

& Demo Device Models V1
Project manager
4 Couplings
~ _s| Charts
=] Al detailed models
%] All generic models
% Demo device overview
5] Flow - SITRANS FC430 & MAGG000
%) Level - SITRANS LR LU
%) Level - SITRANS LUT
%] Positioner - SIPART PS 2 HART (Basic)
%] Positioner - SIPART PS 2 HART (Extended)
%] Pressure - SITRANS P PA
3] Temperature - SITRANS TH

» | Backgrounds
~ _J Monitoring
2] Messages
£29 New trend
2] SIPART PS2 (Basic)
2] SIPART PS2 (Extended)
24 SITRANS FC430 MAGG000
254 SITRANS LR LU

=] Material
» ol Snapshots
Ml Find & replace

Level - SITRANS LR LU

SIEMENS

_ 2 X| Components

~w Basic components
» CHEM-BASIC
» COMMUNICATION

S |

O @ e

» CONNECTORS

» STANDARD

v User components
i

Global components
» C:\SIMIT_Lib\SITOP_SIMIT_CT

Main features of detailed device model:

= Configurable measurement of level, distance, space
and volume

visualized in monitoring diagram SITRANS LR250
(turn on noise)

- Simulation of device status

- Monitoring of alarm limits

- Falsafe behavior in case of device error or loss-of

echo
- Manuizl operation / simulation of values

Indicator block and inside the detailed model

Device simulation
Level L% ioise ——

- Response rate and damping. The effect of this can be

Sensor_PA

= Y
v ST
G

vi_sT]

N

M Ext
Faut Ext

H o=

v Project components
~ Demo Device Models V1
+ Device Library V1.0
g Limitswitch

s PID-Ctrl

ad Postioner_Analog
g Postioner HART
g Positioner_PA

‘4 Sensor_Binary

SITRANS LR/LU - PA

a4 Sensor_Hart

Unit of measurment needs t obe changed in the Level-

LR250 / Probe LU / LR560

a4 Sensor_PA

e SipartPs2
‘g SitransF

i SitransFC430_Hart
‘a4 SitransLRLU_HART

4 SitransLRLU_PA

a4 SitransLUT400_Hart
g SitransP_Hart
ad SitransP_Pa

wad Sit )_Hart
a3 SitransTH400_PA

w Preview

Sensor_Anzlog

Name: Sensor_Analog
Version: 0.1
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4 Demo project

4.1

Generic device model

In the diagram "All generic models" you will find an overview of the generic device

models:

Falsz(rIn Y

Overview of the device models

T1=-B | Uikl Arzy
| Sensor_Analog | | Limit_Switch |
0.0 lbinPy F_anags 0.0lbinPy i
FV_ST| 5
#.#2 % Active
| Sensor_PA | | Positioner_Analog
D0 InPy OI'LSP_Anahg Ribk_snalog
Py ST aalbs Rbk
Rbk_ST
FV1_ST
- Open
.@ Close
¥l
. g % down up
] ]

All generic models —E2Ox

100% ¥ € & | Tzhoma

[ Positioner_HART [ Positioner_PA
0[>5F_analog Rbk_snalog nalbse Rbk
1.0bsF Rbk 128[}5P_sT Rbk_ST]

Rek ST 0.0[} RCasIn Caut
128[VRCsin ST RCasOw ST
. Open FosD
:" Closz PosD_ST
p— ChkBy0
Laa CekBy
CbkBy2

Y

down up
[ [ v
down up
L H

Detailed device models

In the diagram "All detailed Models" you will find an overview of the detailed device
models.

-Bax
v & & i Tahoma
SIPART SITRANS FLOW SITRANS FLOW
pS 2 MAGS000/6000 / FX330 / FUSO60 F C430
EimNiod_A1Ac
Falsa|{Bint imtrai e Faalh ot i‘ = pral G Relay
Falsz [P AlmMod_Bin2 ‘aimMod_Fault False [P Di2 Baale  FabelrDi2 Relay2
Limhdod_AtAct il Relayd
Lo 2 [ s B
10l Rok_Ext Y Ea oo a4 Relay2 [ ] ] | 11 ]
Setpoint: . 282 % Volumeflow Massflow . === kafs Level . 282 m
Readback: 222 % Totalizer 1 Sv . % Volume . m?
Totalizer 2 ™ A %
v A %
SITRANS LR/LU - PA SITRANS LR/LU - HART SITRANS P - PA SITRANS P - HART
LR250 / Probe LU / LR560 LR250 / Probe LU / LR560 DS I / 300 DS II1/ 300/ 310/ 410/ 500
& - — u ;
d : : ® "
Level . ##2 M Level . ##2 M Pressure E =22 bar Pressure . ##2 bar
Volume . #22 m* Totalizer E m3 Sv . %
T | %
SITRANS TH - HART
v %
TH300 @ " | :
-
Sensor 1 . #ae °C Temp 1 . #2e °C
Sensor 2 A #42| °C Temp 2 A #.44] °C
Average . ### °C
Maximum . ##8 °C
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4 Demo project

4.2

Simulation

SITRANS flowmeters

The simulation models for the SITRANS FC430 and the SITRANS MAG6000 are
configured in the diagram "Flow - SITRANS FC430 & MAG6000".

The process simulation is activated using the "Start" button (1). When the level falls
below 6 %, the tank is filled to the level of 85 %. The emptying takes place
periodically and independently of the level.

The measuring point for the simulation model of the "MAG6000" (2) is configured at
the inlet. The volume flow is recorded in "I/s". The totalizer calculates the amount
delivered to the tank in "I".

The measuring point for the simulation model of the "FC430" (3) is configured at

the outlet. The mass flow rate is recorded in "kg/s". The totalizer calculates the
amount delivered to the tank in "kg".

=) ] 100% T 6 & | - - u
b
F—————Plewel F Mag
B )
!' FI l
il'l:w:wdl...:
Sensor_PA Sensor_Hart
Main features of detailed device model: i inPy o Y P/_anzlog
V1 Py
- Configurable measurement of volumeflow and PV1_ST PV_ST
massflow sy oy
- Low flow cut off feature v
- 2 Totalizer for process values with different operation 0.0}y Noisa VST
False [ Main_Ext 0.0{ Nois= v
modes False [ Fault_Ext False [ Maint,_Ext T
- Simulation of device status FalealLFaul Ext
- Monitoring of alarm limits E 5520
- Damping of measured values ——— E 1.32
- Failsafe behavior in case of device error or empty
tube / pipe error 9 e
- Manual operation [ simulation of values
SITRANS FLOW SITRANS FLOW
MAGS000/6000 / FX330 / FUS060 FC430
Additional for F C 430: -
False 01 {:“ 2 ho?
- Control in the field functions via digital inputs and Falsa[Di2 oy
relays - )
- Manual simulation of density and fluid temperature = -.E-J’_ = % :E:zf !
- Assignment of measured values to analoge outputs . S s =
Volumeflow E 552 |fs Massflow E 1322 kafs
Note: i
Unit of measurment needs to be changed in the Level- Toizer: [l 64025 |
Indicator block and inside the detailed model
Totalizer E 71790 kg
Basic pump and valve control
[=
80 = s [ !J [ Run
Level F_Mag o il & Falseil[Dir Dir
; Truel: Speed o+ Speed
85.0 [ -
<= 50.0p L d
WaveformGenarstor i EFEE—T
L[ Toun ¥
Sauare L
100.0[p Amplitude ¥
Start_F_Mag 10.0[P
1 A
Truz(y
rart:\‘f td
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4 Demo project

Double-click to open the operating window of the simulation model. If you activate
the manual mode (1), you can determine the process value and the device status
(2) yourself. After expanding the operating window (3), you can set limits or reset

Operation
the totalizer (4).
SITRANS FLOW
FC430
ot e
{[»Di2 Ao
Relayt
Felay?|

Massflow E 1370 kagfs

Totalizer E

ec.a82 kg

Monitoring

Operation primary variable (Pv)

Set manual:

Upper range value:
Value in manual operation;

Lower range value:

Filter Time Constant:

w

Monitoring Massflow

Monitoring Volumeflow

T —@

10.00

> —@—

0.00

1.00

Upper Limit Alarm: 0.00 Upper Limit Alarm:
Upper Limit Warning: 0.00 Upper Limit Warning:
Lower Limit Warning: 0.00 Lower Limit Warning:
Lower Limit Alarm: 0.00 Lower Limit Alarm:

Monitoring FluidTe:

Upper Limit Alarm: 0.00 Upper Limit Alarm:
Upper Limit Warning: 0.00 Upper Limit Warning:
Lower Limit Warning: 0.00 Lower Limit Warning:
Lower Limit Alarm: 0.00 Lower Limit Alarm:

Monitoring Density

Set device status:
Status: bad

Status: Mainenance Demanded
Status: Maintenance Required
Status: Simulation

——  Gtatus: good

Set fault empty tube: ’7

Fail-Safe

User defined value [mA]:

User defined value: -0.13

Totalizers

Totl Reset:
0.00

0.00 Tot1 Value in man. op. :

0.00 Tot2 Reset:

0.00 | 1ot2 value in man. op. :

mperature
0.00
0.00 Sv in man. operation:
0.00 | Tvin man. operation:
0.00 Qv in man. operation:

3.8

66.48

66.48

0.00
66.48
0.00

In the trend display "SITRANS FC430 MAG6000" you can observe the process
values of the inlet, the outlet and the level.

=R

6.5 7

5

Seak)

5

4.5 1

4

2F0

3

2.5 1

2

1.5 1

1]

0.5 9

M Sensor MAG 6000 PA PV
M Sensor FC430 HART PV
M StorageTankliguid#6 LevelPercent

Layout: One below the other

* Superimposed

0d+0h+xm

v Online tracking
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4 Demo project

4.3

SITRANS LR250 level meter

The simulation models for the SITRANS LR250 PA and the SITRANS LR250

HART are configured in the "Level -

Simulation

SITRANS LR LU" diagram.

The process simulation is activated with the "Start" button. In addition, a
measurement noise can be switched on for the SITRANS LR250 PA with the
"Enable Noise" button (1). The tank is filled to the level of 85 % when the filling
level falls below 6 % and then emptied again to the level of 6 %.

The LR250 PA sensor (2) measures the level, and the LR250 HART sensor (3)
measures the distance from the surface in the tank.

[l

Process simulation

Start_LR

Fa\m\w

& Ru'\
Fa|§z| Dir

s0. ﬂll Low spaed
Ol Ty ¥

500} Bowr
Run
Dir
TruEI  Speed Spead
snnl Low spaed
b ¥

ol B

= g =
Enable Noise Ij @
L1301
p—PpLevel_LR_WO_Noisz
M ®
Sensor_PA
Main features of detailed device model: ECEIREETE — i Pu B
- Configurable measurement of level, distance, space FULST
and velume
- Response rate and damping. The effect of this can be aafprioss
visualized in monitoring diagram SITRANS LR250 ra|;e|1 *Maint_Ext 20l [+
(turn on nmsg) FalsalrFault Ext Falseq Maln[ Ext av_sT
- Simulation of device status E False[1Fault Ext
- Monitoring of alarm limits 0125
- Failsafe behavior in case of device error or loss-of E 0.67
echo
- Manual operation / simulation of values .[
SITRANS LR/LU - PA SITRANS LR/LU - HART
MNote:
Unit of measurment needs t obe changed in the Level- LR250 / Probe LU { LR560 LR250 / Probe LU / LR560
Indicator block and inside the detailed model .. _— "__ _—
B e — i —
IS
I
Level E 038 m Distance E 0.62 M
Vaolume E 038 m?
Basic pump and valve control
Level R
Fal: | Dit Dir
ranfil Sneed Spead Level LR W bmﬂ' Pl A Ouf——plan X oee
True (i On
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4 Demo project

Operation
Double-click to open the operating window of the simulation model. If you activate
the manual mode (1), you can determine the process value and the device status
(2) yourself.
In the "Response rate and damping" section, you can set the response speed of
the sensor or the attenuation of the measured value (3).
With "Loss of echo" (4) you can simulate a device error.
After expanding the operating window (5), you can set limits.
Operation process value (AI1)
Sensor_PA
f = Set manual: l_ —o Set device status:
PV ST
ot éf_r Upper range value: 100.00 Status: bad
B Value in manual operation: 0.50 e— Status: Maintenance demanded
) Status: Maintenance required
0.0[; Nais= Lower range value: 0.00 . .
Falsz [ Maint_Ext Status: Simulation
False [ Fault_Ext
B —  Status: good
0.493 Response rate and damping
User defined/Reset  Set Loss_Of _Echo: l_ o

Response rate:

SITRANS LR/LU - PA
LR250 / Probe LU / LR560

Fill rate per minute [m/min]:

Empty rate per minute [m/min]:

Filter Time Const [s]:

“ M Fast - )
[ ] Medium Remaining LOE time: 30.00
-
= [ Slow Fail-Safe
10.00
AT1 Fail-Safe Value: 0.00
10.00
AT2 Fail-Safe Value: 0.00
0.00
Monitoring analog input 2
0.00 Upper Limit Alarm: 0.00
0.00 Upper Limit Warning: 0.00
0.00 Lower Limit Warning: 0.00
0.00 Lower Limit Alarm: 0.00
Value in manual operation: 2,50

v
Level y 0.50 m
Monitoring analog input 1
Volume 250 m* Upper Limit Alarm:
Upper Limit Warning:
Lower Limit Warning:
Lower Limit Alarm:
Monitoring

In the trend display "SITRANS LR LU" you can observe the process values of the

inlet, the outlet and the level.

Biaid
M Sensor LR250 PA InPv
11 M Sensor LR250 PA PV
T3 M Sensor LR250 HART PV
0.8
Pyttt
7 DL JAPRAL
n e aami
0.6 B im O
S L kg D
05 AT 2o i i
,;IJPWT o TT—
0.4 T
03 |
0.2 T T T T T T T T T
30 35 40 45 50 55 60 63 70
0d+0h+1Im+xs
- 3
a | 0 . . , . . . , . 0 Q Layout: One below the other v Online tracking
— - — * Superimposed Reset Y scaling
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4 Demo project

4.4

SITRANS LUT400 level meter

The simulation models for the SITRANS LUT400 are configured in the "Level -
SITRANS LUT" diagram.

Simulation

The process simulation is activated using the "Start" button (1). In this example, the
level of the container is controlled by the meter itself.

The output signals "Relay_1", "Relay_2" and "Relay_3" (2) can be assigned

different functions.

The following functions were parameterized in the example:

e "AssignRelay LolLevel'="Relay_ 1"
The "LoLevel" signal is set when the level falls below the 0.1 m level and is

reset when it exceeds 0.85 m.

e "AssignRelay HilLevel" = "Relay_2"
The "HiLevel" signal is set when the filling level height of 0.85 m is exceeded

and reset when it falls below 0.1 m.
e "AssignRelay D1" ="Relay_ 3"

The input signal "DI1" is transferred directly to the output "Relay_3".

¥_P401_vadl

HEY (s | 100 v 6 & ] T
P——
Start I;I Lo F——Flevsl T

ok

~_ V402

®

Device simulation

Main features of detailed device model:

- Configurable measurement of level, distance,
space, volume, flow and temperature

- Control in the field functions via digital inputs and
relays

- Totalizer for process value with different operation
modes

- Simulation of device status

- Monitoring of alarm limits for level, temperature
and flow

- Response rate and damping

- Failsafe behavior in case of device error or loss-of-

Basic pump and valve control

echo
- Manual operation / simulation of values

LUT400 p—%

Falsa|
Note:

Unit of measurment needs to be changed in the
Level-Indicator block and inside the detailed model
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4 Demo project

Operation

Double-click on the symbol to open the operating window of the simulation model.
If you activate the manual mode (1), you can determine the process value and the
device status (2) yourself.

In the "Response rate and damping" section, you can set the response speed of
the sensor or the attenuation of the measured value (3).

With "Loss of echo" (4) you can simulate a device error. After the LOE time has
elapsed, the block reports the status "bad".

After expanding the operating window, you can monitor signals and set limits. The
symbol (5) indicates the active monitoring parameters. The symbol displays the
signal states of the "Relay" outputs (6).

Sensor_Hart

rInPv PV_analog

Py

PV_ST

sV

SV ST

™

TV.ST

[ Nois= v

\}'Malnt_Ext Qu_sT
[ Fault Ext

3
3

3

u b
Level 0.60 m
Distance 020 m

Level operation mode

Set manual:
Upper range value:

Value in manual operation:

Lower range value:

Response rate and damping

Response rate:

User defined/Reset

Set device status:

Status: bad

Status: Maintenance demanded

Status: Maintenance reguired
Status: Simulation
- Status: good

Set Loss_Of _Echo:
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e_ - Medium Remaining LOE time: 100.00
Fill rate per minute [m/min]: 10,00 Fail-safe
Empty rate per minute [m/min]: 10.00 Fail-Safe Value [mA]: —— 358
Damping Filter [s]: 0.00 Fail-Safe Value: 0,03
v
| Monitoring Level LUT430
LevelHiAct : .
e— M High Level Value On: 0.85 FlowHiAct
B LevelloAct High Level Value Off: 0.10 FlowLoAct
LevelinBzndAct B Low Level Value On: 0.10 P
onitoring Flow
LevelOutEandact MR Gl 0.85 High Flo\?\rrate Value On: 0.00
TempHiAct LevellnBand Hivalue: 0.00 H'gh FHowrate Val Of'f. D‘OD
igh Flowrate Value Off: \
TempLoAct LevelInBand LoValue: 0.00 y
) Low Flowrate Value On: 0.00
LevelOutBand_Hival.: 0.00
Low Flowrate Value Off: 0.00
LevelOutBand Loval.: 0.00
Monitoring Temperature Totalizer
High Temp. Value On: 0.00 Reset Totalizer: l_
High Temp. Value Off: 0.00 Value in manual operation: 0.00
Low Temp. Value On: 0.00
Low Temp. Value Off: 0.00
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Monitoring

In the trend display "SITRANS LUT" you can observe the measured value and the
signal states of "Relay_1" and "Relay_2".

SITRANS LUT —_ A X
2 ;.}!"!

0d + 0h + xm
J »
= i B o o 0 . . . , . 0 Y Layout: 0One below the other v Online tracking
— = = * Superimposed Reset Y scaling
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4.5 SITRANS P pressure transmitter

The SITRANS P can be used to measure absolute pressure, relative pressure,
differential pressure, flow and level. In the diagram "Pressure - SITRANS P PA",
the simulation model of SITRANS P is configured in three different variants.

Simulation

The process simulation is activated using the "Start" button (1). When it falls below
the level of 6%, the tank is filled to the level of 85% and then emptied again to the
level of 6%. The models are parameterized as follows:

(2) Pressure measurement
(3) Flow measurement
(4) Level measurement

| — LY

> ®

© Siemens AG 2018 All rights reserved

EE
Ko T
Sensor_PA Sensor_PA Sensor_PA
Py PV Py Py PV
Py ST FY_ST| Fu_ET]
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- Measurement of level and volume based on
hydrostatic pressure at the bottom of a tank E E = E
- Damping of measured value 2 3 4
- Simulation of device status
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- Failsafe behavior in case of device error DS 111 / 300 DS III [ 300 DS I1I / 300
- Manual operation [ simulation of values — — —
- Totalizer for process value with different operation il L i
B B B
# # #
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Level-Indicator block and inside the detailed model
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Operation

0.0]

False [ Maint_Ext

Falsa |

Double-click to open the operating window of the simulation model. If you activate
the mode for manual operation (1), you can specify the setpoint independently of
the input and determine the device status (2) yourself.

In the case of flow measurement, the integerator can be parameterized and a value
can be set or reset (3) on the operating window.

In the extended area of the operating window, you can view or change any

parameterized ala

rm limits (4).

Sensor_PA

¢InPy Py

- Moisz

»Fault_Ext

SITRANS P - PA

DS III / 300

B

'3

=

Operation process value (AIl)

Set manual: l_—c Set device status:
Upper range value: 4.90 Status: bad
Value in manual operation: 3.59 —e— Status: Maintenance demanded
Status: Maintenance required
Lower range value: 0.00 - .
Status: Simulation
Damping: 0.00 —  Status: good
Operation Totalizer (A12)
Set preset value:
Preset value: e 0.00 Fail-5afe
Reset: B Al Fail-Safe Value: 0.00
. ) Tot Fail-5afe Value: 0.00
Value in manual operation: 84.14

v

Monitoring process value (AI1)

Monitoring totalizer (AI2)

Upper Limit Alarm: 0.00 Upper Limit Alarm:
Upper Limit Warning: 0.00 Upper Limit Warning:
Lower Limit Warning: 0.00 Lower Limit Warning:
Lower Limit Alarm: 0.00 Lower Limit Alarm:

0.00
0.00
0.00
0.00

Flow D 3550 kgfs
Totalizer E p4.142 kg
Monitoring

The measurement results are displayed in the trend display "SITRANS P".
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4.6 Temperature transmitter SITRANS TH

In the "Temperature - SITRANS TH" diagram, the simulation models of SITRANS
TH are configured in the HART variant and in the PA variant.

Simulation

In the simulation, the level of the tank is kept between 45 % and 55 %. The
"Heating" button (1) heats the medium of the heating jacket. The heating medium is
permanently conveyed through the heat exchanger. The SITRANS TH300 HART
(2) records the temperatures before and after the electric heat exchanger and the
SITRANS TH400 PA (3) records the temperatures of the heating jacket and the
medium in the tank.

- Measurement of temperatur (Sensor 1 & Sensor 2)

- Calculation of Difference (1-2; 2-1), Average,
Minimum, Maximum of Sensor 1 & 2

- Damping of measured value

- Simulation of device status

- Monitoring of alarm limits

- Failsafe behavior in case of device error

- Manual operation / simulation of values

B! (i 23] 1000 = & & | i 2 B uj
~
s [F— —6D
T
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@ @
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™
" o
a False [pMaint
ra?;ﬂl}??ii'iﬁ Ext Qv st False [LFault Bt
False[>Fault Ext
38.977
Main features of detailed device model: E
(2) ©

:;tﬁaf measurment needs to be changed in the

Level-Indicator block and inside the detailed model Delta temp E 6031 °C Medium
Temp inlet E 20,00 °C Heating Jackst E s4.07 °C
Temp outlet E 80.31 °C
BAverage E s0.18 °C

Basic simulation for heat exchanger
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o ol R m Run
____________ —
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Ter — Trusl) Spesd Spead Fic )
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1000.0[ T
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4 Demo project

Operation

Open the operating window by double-clicking on the symbol (1) of one of the
simulation models. By activating the button "Set manual” (2) you can manually
enter the temperature values on the control panel or change the simulated status
of the devices (3).

In the extended area of the operating window of the TH300 you can set the
additional values (4) in manual mode. In the extended area of the operating
window of the TH400, you can display and change any configured alarm limits (5).
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0.0[; Noise
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Tertiary variable (Tv) in manual operation:

Quarternary variable (Qv) in manual operation:
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Status: Maintenance required
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Filter Time Const [s]: 0.00
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Fail-Safe
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— 3.6

-2.50

Value in manual operation:

v
Monitoring analog input 1
Upper Limit Alarm:

Upper Limit Warning:

Lower Limit Warning:

Lower Limit Alarm:
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Set device status:

Status: bad

_l Status: Maintenance demanded
Status: Maintenance required
Status: Simulation

0.00
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Fail-Safe
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Upper Limit Alarm: 0.00
Upper Limit Warning: 0.00
Lower Limit Warning: 0.00
Lower Limit Alarm: 0.00

SITRANS/SIPART Device Library for SIMIT

Entry ID: 109757452, V1.0,

05/2018

49



4 Demo project

© Siemens AG 2018 All rights reserved

Monitoring

The "SITRANS TH" trend display shows the temperature profile of the medium in
relation to the heating temperature and the level.
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4.7 SIPART PS2 positioner

The simulation model for the positioner is configured in two different variants.

In the "Positioner - SIPART PS 2 HART (Basic)" diagram, the behavior is simulated
directly by the model. In the "Positioner - SIPART PS 2 HART (Extended)"
diagram, the behavior is defined by an extended simulation.

Simulation

The setpoint of the valve can be adjusted by means of the slide (1). In the
"Extended" variant shown in the figure, the valve behavior is calculated using an
additional simulation (2). For this, the connections "Rbk_Ext" and "Y_Ext" are
connected to the simulation. In the "Basic" variant, the positioner is connected
directly to the valve (3) of the process simulation.

[,

4,20 bar E
~

o .n »
1.34 kg/s

= Main features of detailed device model:
Positioner_HART
0[>SP_analog Rbk_znalog | - Manualflocal operation of valve
e P e ol - Failure simulation: valve that is stuck in open/close
= position, position offset
9@1 ; - Set device status
o Local — - Failsafe behavior in case of a device failure or bad
Maint p——F g device status
Fale Maint_Ext Faut - Simulation of the impact of a Partial-Stroke-Test
Fals= [ Faul_Ext i b 52.03 9% - Simulation of the control loop of the positioner
down u - Tight closing function
330 . o - Control in the field functions via binary inputs
- Binary outputs for position monitoring
Simulation of positioner and valve movement
) Amod_AlAct
Falszll'Elr' Almitod_AZAct|
Falsa [ AlmMod_BinZ Aimhied Fault
Limhbod_A1Act| " S
LimNiod_az2ct = olx ﬁcm e EE
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Exth——PSipart ¥ .0[bLL Felse[PSET
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Readback: 5203 %

SITRANS/SIPART Device Library for SIMIT
Entry ID: 109757452, V1.0, 05/2018 51



© Siemens AG 2018 All rights reserved

4 Demo project

Operation

Double-click to open the operating window of the simulation model. If you activate
the mode for local operation (1), you can specify the setpoint independently of the
input and specify the device status (2) yourself.

For the positioner, you can set a negative or positive offset (3) to the setpoint. Use

the "Set PST" button (4) to perform a partial stroke test.

In the extended area of the operating window, you can change the general

parameters of th

e valve.

Positioner_HART
0l SP_analeg Rbk_snalog [
66.0[FSF Rbk [
Rbk_ST [ Sp Rbk Operation mode BE active Set device status:
g‘par Forcen Status: bad
Clos=
E b‘nostl Auto, internal setpoint Status: Maintenance demanded
aint
Fault [> ——  Auto, external setpoint Status: Maintenance required
False ¢ Maint_Ext . ‘
Falsa [ Fault Ext Upper range value: 100.00 / Status: Simulation
down up . —_  Status: good
. Setpoint: 66.00 %
Lower range value: 0.00 Set Offset: ’_ e
Readback value: 66.00 % Offset value (-10..10): 4.00
) AimMod_A1Act o— Set local operation: ) Duration: 120.00 s
e Eimivos sz e e
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Tim: 100.00 s
Monitoring
H n H n n n
In the trend displays "SIPART PS2 (Basic)" and "SIPART PS2 (Extended)", you
can track the influence of setpoint changes or a partial stroke test on the process.
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5 Appendix

S}
5.1

Appendix

Service and Support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks at:
https://support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. You send queries to
Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN — Training for Industry

With our globally available training courses for our products and solutions, we help
you achieve with practical experience, innovative learning methods and a concept
that’s tailored to the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to:
WWW.Siemens.com/sitrain

Service offer

Our range of services includes the following:
Plant data services

Spare parts services

Repair services

On-site and maintenance services
Retrofitting and modernization services
Service programs and contracts

You can find detailed information on our range of services in the service catalog:
https://support.industry.siemens.com/cs/ww/en/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:

https://support.industry.siemens.com/cs/ww/en/sc/2067
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5.2 Links and Literature

Table 5-1

No. Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109757452

\3\ SIMATIC SIMIT Simulation Platform — Overview
https://support.industry.siemens.com/cs/ww/en/view/109746429

\4\ SIEMENS Process Instrumentation

https://www.siemens.com/global/en/home/products/automation/process-
instrumentation.html

5.3 Change documentation
Table 5-2
Version Date Modification
V1.0 05/2018 First Version
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