“ " DMC
\ 4 v
4»

Smart People. Expert Solutions.

SIEMENS OPEN LIBRARY

4 — Detailed Blocks Overview

JUNE 11, 2019

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 10f 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

Contents

1L PUIDOSE ottt e s Ao s A s AR ARttt 5
2. INEENAEA USE....oiii s 5
3. REVISION HISTOMY ...ttt et s s s e s et bbbt nsns 5
4. OPEN LIDTANY LICENSE. ...ttt 5
5. SECHION OVEIVIEW ...ttt 5
5.1 FUNCEION BIOCK ettt 6
5.2. HMI_Devicetype USEr DEINEA TYPE ..ot 6
5.3. ERROR_Devicetype User DEfINEA TYPE ..o 6
5.4, HMI TCON FACEPIALE ... 6
5.5, HMI POP-UP FACEPIALE ...t 6
5.6. WINCC Professional POP-UD SCIEEN ... 6
5.7. SIMANTIC Visualization Architect (SIVAIC) PrOPEITIES ........oiiiiiiiieiieieeeesie s 6
5.8. SIVAAIC SCIEEN RUIES ...t 7
5.9. DEVICE SIMUIBTION ...ttt 7
. DIBVICES ...t 8
6.1. G SeriesS MOLOr CONTIOI — FOVFD GS@ITES ..ottt e et ee e eee e s e e e s s e ees s eseseesseseseennae 8
6.2. G Series Advanced Motor Control — foVFD _GSeri@SATUVANCED ...ttt senees 16
6.3. Analog VFD Control = fOVFD_ANGIOG ...ttt 20
6.4. Digital Single Speed Motor — fOMOTOr_REVEISING ...t 24
6.5. Simocode Single Speed Motor— fOMOtOr_SIMOCOAE. ... 30
6.6. SOt Starter MOtOr— FDMOTOT SOTESTAITOL ... ettt e e e e s st s s e e s eeeeresesenen 37
6.7. 3RW44 Soft Starter Motor — foMotor_SOfESTArter SRWAL ... oo 43
7. VAIVE CONTION .tk 50
7.1. Two State Solenoid Valve — fOVaAIVE SOIENOIA ...ttt e e s s eesnee 50
7.2. ANalog Valve — fOVaIVE_ANGIOG ... 56
7.3. Hydraulic Valve — fOValVe_HYATAUIIC ........co.oiiiie e 62
8. INPUL/OULPUL CONTIOL ...t 69
8.1. Analog Input with Scaling and Alarms — fBlO_ANAlOGINPUL ... e 69
8.2. Analog Output with Scaling — folO_ANAIOGOULPUL ...t 74
8.3. Digital INput — FOIO_DIGITAlINPUL........uurierrieierii ittt 80

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 2 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

8.4. Digital Output — fOIO_DIgitalOULPUL ... 84

9. GENETAI CONTION. ..ot 89
0.1, SYSEEM CONTION.c.. et 89
9.2 RUN CONTION 18 91
9.3, INTEITOCK = TRINTEITOCK oot 92

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules function exactly as the rules

fOr WINCC COMIOIT/AGVANCEA. ...t 96
0.4, PerMISSIVE — TP EIMISSIVE ...ttt 96
9.5. PID CoNtrol - fOPID_COMPACE ...ttt 101
9.6. Standard Alarm Interface — fOAIRMMWAINING ...ttt 108
10. LOAA CeII IMOAUIES.......o et 109
101, SIWAIEXU = FDSIWAIEXU ...ttt 109
10.2. SiwarexWP321 Weighing System — foSIWareXWP327........ooiiee st 10
10.3. SiwarexWP 321 Calibration — fbSiwarexWP321 CalibDration ... 119
1. PTOCESS CONMTIO .ot 122
11.1. First-In-First-Out (FIFO) QUEUE — TOFIFO ...t 122
11.2. FIow Totalizer — fOFIOWT O AlIZEN ...t 123
11.3. Level Monitoring — fOLEVEIMONITON ...t 129
11.4. Advanced Level Monitoring - fOHOPPEILEVE ... 130
11.5. PUISING OULPUL = TDPUISEI ...ttt 136
11.6. PWM CONLIOI = TOPWM ..o 137
11.7. Rate Calculation — fORAEECAIC ...ttt 137
11.8. Running Average — fORUNNINGAVEIAGE. ...t 138
11.9. SEQUENCET — D STEPSEQUENCET ..o 139
12. AAAItIONAl CONTIOI DEVICES ...t 142
127, ATTOCK MOTOT = TDATTIOCK IMOTON ..ottt ettt sttt e et et e eseeese e e seeeeee e aeneeeees 142
12.2. G Series VFD Airlock Motor — fDAINOCK VD GSEITES ... eee e ees s es s resseesaseas 146
12.3. Danfoss VLT Series Motor CONTrol — fOVFD _DaNTOSS ...ttt eeeee 151
12.4. UNIAIIVE SEIVO = TDSEIVO UNIATIVE .ottt ettt ee e e e e e s eeese e e eseeeeaeeeeeens 154
12.5. MicroMotion (Modbus) — fOMICrOMOTION_IMOTDUS ... 157
12.6. MicroMotion (Profibus) — foMICrOMOTION_PrOTIDUS ... 159

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 3 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 4 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

1. Purpose

This document details the inputs, outputs, user defined types, and functionality of the Siemens Open Library
Function Blocks and HMI Faceplates. It should be used as a reference when using or configuring any of the blocks.

2. Intended Use

This document is intended to be used by anyone utilizing the Open Library for PLC and HMI Development. This
document should be used after reviewing the following documents:

1. 1- Siemens Open Library — Library Overview and Architecture
2. 2- Siemens Open Library — Initial Setup
3. 3- Siemens Open Library — Example Object Configuration

3. Revision History

Version | Date Author | Comments

1.0 2016-05-23 | DMC Initial Release

1.1 2016-06-20 | DMC Updates to Faceplates, function blocks, and datatypes

1.2 2016-08-23 | DMC Updating information regarding S7-1200 use of the GSeries
VED.

1.3 2016-10-11 | DMC No Changes

2.0 2017-11-3 DMC Added SiVArc properties to block descroptions.

3.0 2018-12-5 DMC Added documentation for many new supported blocks.

4.0 2019-6-11 DMC Added simulation and other block interface updates.

4. Open Library License
Copyright (c) 2019 DMC, Inc.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the
Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

5. Section Overview

This section provides a general overview of the library objects and what it contains.
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5.1. Function Block
Each library object will have a Function block associated with it. This function block will have various inputs and
outputs for the control of the device. Each block has a unique interface which will be outlined below. If the
functionality of the block does not meet the requirements of your system, then it can be used as a starting point
for developing custom libraries.

5.2. HMI_Devicetype User Defined Type

Each function block will have an In/Out UDT for the HMI interface and will be named HMI_DeviceType. This UDT
serves as the interface with the HMI and can be used to control logic in the PLC. Each function block is connected
to a specific version of the UDT, so if items are added to the UDT for custom development, the Function Block and
HMI objects will need to be updated to reference the new UDT version.

A Global Data Block variable will need to be created with this UDT for each instance of the device type function
block.

5.3. ERROR_Devicetype User Defined Type
Each function block that has errors will pass out a UDT named ERROR_DeviceType. A Global Data Block variable
will need to be created with this UDT for each instance of the device type function block. Error UDT variables are
intended to be grouped with other error structures and errors so that the data block can be used by an Excel
macro to automatically generate alarms for the HMI. Errors inside this UDT should be used for appropriate PLC
logic, and is the easiest way to interface to the alarms from a given device.

5.4. HMI Icon Faceplate

Most objects have an associated Icon Faceplate in the library. The Icon faceplate provides basic information on the
main HMI screen and will contain images of objects like valves, pumps, and motors. Many of these objects utilize
the built-in WinCC Symbol Library, so if different appearances are required for an application, it is quick to
duplicate the type, rename it, and change the visual appearance of the object. Please note that the appearance for
new objects will need to be set to ‘Shaded’ or ‘Solid" in order for the color animations to function.

5.5. HMI Pop-up Faceplate

Each object has an associated pop-up faceplate in the library, intended for use with WinCC Comfort/Advanced.
Each device in the programmed system will need to be configured with a separate Pop-up to prevent the need to
multiplex tags. In addition to pop-up screens, these faceplates can be displayed on any screen desired. Custom
versions of the pop-ups can also be created to add or remove functionality or diagnostic information as desired.

5.6. WiInCC Professional Pop-up Screen
Each object has an associated pop-up screen in the library, intended for use with WinCC Professional. WinCC Pro
doesn't support multiplexing of tags, so to prevent needing to have an instance of a pop-up for every
corresponding icon faceplate, screens windows and tag prefixes are used. This allows one pop-up screen to be
used for each type, where the correct instance of that type is loaded when the pop-up opens by setting the tag
prefix.

5.7. SIMANTIC Visualization Architect (SiVArc) Properties
SiVArc is a plug-in that allows the automatic generation of screens and screen objects from a control program. For
more information reference “8 — SIMANTIC Visualization Architect (SiVArc)”. Each object has SiVArc properties
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associated with the HMI Icon Faceplate and HMI Pop-up Faceplate. These define the name of the faceplates, the
interface tag connection, the events to open and close the pop-ups, and title of the pop-up when SiVArc is being
used to create screens.

5.8. SiVArc Screen Rules
Most objects also have SiVArc rules associated with them, which control the creation of icons and pop-ups during
auto-generation. These rules reference the network title on networks where library objects are called to determine
which faceplate should be used. All the rules assume the network title is going to be separated into fields by
underscores, giving a network title that has the format:

NetworkTitle[0]_NetworkTitle[1]_NetworkTitle[2] NetworkTitle[3]

Where NetworkTitle[0],[1], and [2] are any strings that don't contain underscores. NetworkTitle[0] is always the title
for the pop-up associated with the instance of the function block. NetworkTitle[1], NetworkTitle[2], and
NetworkTitle[3] are used by the screen rules associated with some library objects. How to name network titles to
be compatible with SiVArc auto-generation is covered for each block in this document. An explanation of how to
implement SiVArc in a project, as well as in-depth explanation of screen rules, can be found in "8 — SIMANTIC
Visualization Architect (SiVARC)".

5.9. Device Simulation
Starting in version 4.0, released for TIA Portal V15, many of the device function blocks in the Open Library include
a built-in software simulation feature. Open Library simulation allows device blocks to respond in a no-error,
running state without controlling physical outputs or requiring physical input feedback. Simulation is not
controllable via the HMI interface and must be toggled using the block interface on the PLC. See Document 9
(Device Simulation) for more details.
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6. Devices

This section covers all objects that are in the Devices Folder of the open library.

6.1. G Series Motor Control — foVFD_GSeries

6.1.1. Description

The G Series VFD Control Function Block controls Siemens G Series VFD or Micromaster VFDs using Standard
Telegram 1. A technology object is not used by this block, which allows for a lower CPU requirement for each
drive and avoids technology object count limitations. It utilizes Standard Telegram 1 and has been tested on a
G120, however, it will function with any drive using Standard Telegram 1 on either Profibus or Profinet.

#WFD_WaterPurmp
WFB120
FbVFD_GSeries”

EN END
%55 tinTimeout routspeed #rPumpSpeedactual
#ilnkode iinMaode %020
261 bOutContactor — " Q_WaterPumpCentactor®

“WaterPump-~5tandard_telegram_1" hwinTelegram bOutCommandForward = #bTemp
#biInEstop — binEstop bOutCommandReverse =1 #bTemp
%2.0 bOutActiveForward — #bTemp
*I_WaterPumpCantactarAux’ — binsignalContactor bOutActiveReverse — #bTemp
#bWaterPumplinterlockOk == hinEnableFarward bOutAuto = #bTemp
falze == hinEnableReverse bOuwtErrar = #bTermnp

80.0 — rinCommandSpeed ERROR_VFD — "dbErrars_Watersystemn” VFD_WaterPurmp

#bstartPFumpCommand — hinCommandForward
false = hinCommandReverse
#binResetError = pinResetError

W21
“I_WaterPumphsF" = pinhotorProtector
2.2
*I_WaterPumpDisconnect” — pinLocalDisconnect
rug =— pinClutch
W23

“I_WaterPumpCoolingFan® — hinCoolingFan
TrUe == pinUseCurrentAlarm

rue — binUseMaxFrequencyAlarm
#binsimulate — bInSimulate
“dbWaterSystem” VFD_WaterPump HMI_VFD_Contral

6.1.2. Function Block Interface
6.1.2.1. Input Parameters

Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error
iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and

Architecture document of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input
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hwinTelegram

HW_SUBMOD
ULE

The system constant that connects to the Telegram 1 configuration of the
VFD

bInSignalContactor

Bool

Contactor feedback. Map the Output bOutContactor if no Contactor exists.

binEnableForward

Bool

Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

binEnableReverse

Bool

Reverse interlock. The motor is allowed to run in the reverse direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

rinCommandSpeed*

Real

Speed set point for automatic mode in percent. (0.0-100.0%)

bInCommandForward*

Bool

This is the forward command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the forward interlock becomes
false, or this input is set low

bInCommandReverse*

Bool

This is the reverse command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the reverse interlock becomes
false, or this input is set low

binResetError

Bool

If an error condition exists, the error must first be fixed, then set this bit high
to reset the internal error

bInMotorProtector

Bool

This input should be mapped directly to the motor's circuit breaker input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binLocalDisconnect

Bool

This input should be wired directly to the motor's safety disconnect switch
input, if available. If not available, this input should be set to true. When
false, the motor is disabled and an error is triggered

bInClutch

Bool

This input should be wired directly into the motor’s clutch overload input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

bInCoolingFan

Bool

This input is used to tell the VFD that the cooling fan is running, if available.
If not available, this input should be set to true. When false for 30 seconds
after VFD starts, the motor is disabled and an error is triggered

binUseCurrentAlarm

Bool

This input enables or disables an alarm for drive overcurrent. If an
overcurrent alarm should be used, then this input should be true. If the
current alarm is to be disabled, then this input should be false, or left unwired

bInUseMaxFrequency

Bool

This input enables or disables an alarm for max frequency. If a frequency
alarm should be used, then this input should be true. If the frequency alarm
is to be disabled, then this input should be false, or left unwired
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binSimulate Bool Enables software simulation of device.
*Only valid in Automatic Mode
6.1.2.2. InOut Parameters
In/Out Variables Type Description

HMI_VFD_Control

udtHMI_VFD_ | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the

Control variables needed to control the motor in manual mode, including forward,

reverse, and stop commands. Also, inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals

6.1.2.3. Out Parameters

Output Variables Type Description

bOutContactor Bool Contactor output. Map to Output to turn on contactor if used

bOutCommandForward Bool Motor commanded forward

bOutCommandReverse Bool Motor commanded reverse

bOutActiveForward Bool Motor running forward feedback from VFD

bOutActiveReverse Bool Motor running reverse feedback from VFD

rOutSpeed Real Actual speed from VFD

bOutError Bool This output indicates whether there’s an error condition in the VFD

bOutAuto Bool Output indicating whether the block is in auto mode

ERROR_VFD udtError_VFD This output UDT has one bit for every type of error. It should be
mapped to the HMI's error list. It can also be used for advanced
debugging of the error state

6.1.3. User Defined Types
6.1.3.1. udtHM|_VFD_Control

Name Data Type Description

iMode Int Current mode

iErrorCode Int Error code. See Section 12.3.1 of the Library Overview and Architecture
document for further details

iStatus Int Status for HMI display. See Section 12.3.1 of the Library Overview and
Architecture document for further details

rManualSpeedSP Real Speed set point for manual mode

rAutoSpeedSP Real Speed set point for automatic mode

rActualSpeed Real Actual motor speed
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rActualCurrent Real Actual motor current

rActualPower Real Actual motor power

bPB_ResetError Bool Pushbutton Reset errors

bPB_Forward Bool Pushbutton Move forward in manual mode
bPB_Reverse Bool Move reverse in manual mode pushbutton
bPB_Stop Bool Stop in manual mode pushbutton
bPBEN_ResetError Bool Reset errors pushbutton enabled
bPBEN_Forward Bool Forward pushbutton enabled
bPBEN_Reverse Bool Reverse pushbutton enabled

bPBEN_Stop Bool Stop pushbutton enabled

bForwardOn Bool Run forward command is on

bReverseOn Bool Run reverse command is on
bSignalForward Bool Forward signal

bSignalReverse Bool Reverse signal

bError Bool Overall error

binterlock Bool VED Interlocked

6.1.3.2. udtError_VFD

Errors

Description

MotorProtectorTripped

Motor Protector tripped

LocalDisconnectOff

Motor Local switch OFF

ClutchTripped

Clutch error

NoContactorFeedback

No feedback from motor contactor

ContactorsStillOn

Contactor still ON

NoSignalForward

No SIGNAL Forward from VFD

NoSignalReverse

No SIGNAL Reverse from VFD

MotorNotStopped Motor doesn't stop
MaxFrequencyReached Max frequency reached
Overcurrent VED overcurrent
MotorOverload Motor overload
VFDOverload VED overload
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GeneralFault

VFD fault

NoCoolingFanFeedback

Cooling fan did not come on within 30 seconds

6.1.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific user application styles.

6.1.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:

Motor Horizontal

Pump Horizontal

Motor Vertical

Pump Vertical

6.1.4.2. HMI Icon Appearance and Functionality

Indicator

Meaning

Device Color

Blue: Stopped

Green: Running

Yellow: Start

Red Flashing: Error state
Red: E-stop pressed

Yellow Border

Manual mode

Yellow Hexagon with 'I' in center

Interlocked

6.1.4.3. HMI Icon Interface

The device interface is shown below. It requires only one property linked, the HMI_VFDControl property. The
HMI_VFDControl needs to be mapped to the same ‘udtHMI_VFDControl" used by the Function Block.

Properties Interface || Animations || Events || Texts |

LB E

Name

~ Properties_Faceplate

| HMI_VFDControl

Static value

Dynamization

dbWatersystem_WFD_WaterPump
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6.1.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the VFD. Additionally, it allows for control on the VFD
when the System Mode is Independent or Manual.

6.1.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:

Motor ## VFD Control

Sp: 000D % Sp: DDDO %

Actusl Spesd: DO0VD %

Actusl Coment: 0D0.D A

Interlock Inactive

Status OK

Start Forward

Stop

Start Reverss

6.1.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode. Button is
green when device is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode. Button is
green when device is in Manual Mode.

Auto Mode SP Output Displays PLC set point to be used in Auto Mode

Manual Mode SP Input Adjusts the speed set point when in Manual Mode

Actual Speed Output Displays the current speed of the motor (%)

Actual Current Output Displays motor current (A)

Interlock Status Field Output Displays current status of device interlock (yellow for interlock, grey
when not)
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Error Status Field Output Displays current error status. Field box turns red if any errors are
present, and displays active error text. It will scroll through multiple
alarms.

Start Forward Button Button Commands motor forward when in Manual Mode

Stop Button Button Stops the device

Start Reverse Button Button Commands motor in reverse when in Manual Mode

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

6.1.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_VFDControl, iFontSize,
iFontSizeTitle, sFont, sFontTitle, and sTitle. The HMI_VFDControl needs to be mapped to the same
'udtHMI_VFD_Control" used by the Function Block. The iFontSize property controls the font size of text elements.
The iFontSizeTitle property controls the font size of the title text. The sFont property controls the font name used
by text elements. The sFontTitle property controls the font name used by the title text. The sTitle property requires
a string by which to identify the device (such as a device name), and this value will display at the top of the Pop-

up.

Properties Interface || Animations || Events || Texts |

2B E
Name Static value Dynamization
[* Properties_Faceplate
HMI_VFDControl dbWaterSystem_VFD_WaterPump

o
11
Tahoma

iFontsize
iFontSizeTitle
sFont
cFontTitle
sTitle

Tahoma
m} Main Water Pump VFD

v v v v w

B2 2 i e

6.1.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.
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6.1.6.1. Screen

Main Water Pump VFD

Auto Mode

5P pD %% SP 00 %

Actuzl Spead: g0 0%

Actusl Curent: g0 A&

Interlock Inactive

Status OK

Start Forward

Stop

Etart Feverss

6.1.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the

following replacements:
**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_VFD_WaterPump”
**2** = VFD_Popup_Pro
**3** = The desired title for the pop-up. E.g. “Main Water Pump VFD"
Sub OnClick(ByVal item)
SetPropertyByConstant AccessPath, "Screen window_1", "TagPrefix", "**1%*"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"

HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text = "**3**"

End Sub

6.1.7. SiVarc Implementation

Five screen rules are defined for foVFD_GSeries. One creates a pop-up that will be linked to the instance of the
function block and to the created icon. The title on the pop-up is defined by NetworkTitle[0] for the network title
on the instance of the function block. The other four rules create icons depending on conditional statements that
reference NetworkTitle[1] and NetworkTitle[2] from the network for the instance of the function block. If either
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NetworkTitle[1] or NetworkTitle[2] aren't defined, or are defined to something the screen rule doesn't recognize,
no icon will be created. NetworkTitle[1] can either be "Pump” or “Motor” and NetworkTitle[2] can either
"Horizontal” or “Vertical”. The combination of the two determines which faceplate is used for the icon, e.g.
Title_Pump_Horizontal will produce a horizontal pump icon, or Title_Motor_Vertical will produce a vertical motor
icon.

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules function exactly as the rules for
WinCC Comfort/Advanced.

6.2. G Series Advanced Motor Control — fbVFD_GSeriesAdvanced

6.2.1. Description

This block builds on the functionality of the regular G Series VFD block by adding asynchronous parameter
reading and writing. Specifically this block allows the PLC to programmatically set the ramp up and down times as
well as periodically read current and power values from the drive.

NOTE: This block is limited to 20 instances per processor, per Siemens’ recommendation. Any additional instances
may cause unpredictable behavior with asynchronous parameter reading and writing (ramp up/down, current,
power).

#VFD_WaterFump
WFB121
fbVFD_GSeries Advanced”™

EM EMO
t#55 tinTimeout routSpeed #reumpSpeedAactual
#ilnhode iinMade rOutCurrent #rPurnpCurrentActual
261 rOutPower #rPurnpPowerActual
"WaterPump~Standard_telegram_1" hwinTelegram %UQ2.0
#hinEstop — binEstop bOutContactor —"Q_WaterPumpContactor”
WP 0 bOutCommandForward =i #bTemp
*I_WaterPumpContactorAux” — binSignalContactor bOutCommandReverse —1#bTernp
#bwaterPumplinterlockOk — binEnableFarward bOutActive Forward — #bTemp
false == hinEnableReverse bOutActiveReverse = #bTemp
80.0 — rinCommandSpeed bOutAuto —1#bTemp
5.0 — rinRampUpTime bOutError — #bTemp
10.0 — rinRampDownTime ERROR_VFD — "dbErrors_Watersystern” VFD_WaterPump

#bStartPurmpCommand — binCommandForward
false — bInCommandReverse
#binResetError — pinResetErrar

W21
“I_WaterPumphiSF" — hinMotarProtector
2.2
"I_WaterPumpDisconnect” =— hinLacalDiscannect
frue = hinClutch
W23
“I_WaterPumpCoslingFan® — binCoolingFan

frue = hinUseCurrentAlarm
TrUE == hinUseMaxFrequencyAlarm
#binsimulate — binSimulate
“dbWaterSystem” VFD_WaterPump HM_VFD_Control
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6.2.2. Function Block Interface

6.2.2.1. Input Parameters

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and
Architecture document of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input

hwinTelegram HW_SUBMOD | The system constant that connects to the Telegram 1 configuration of the

ULE VED

binSignalContactor Bool Contactor feedback. Map the Output bOutContactor if no Contactor exists.

binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

rinCommandSpeed* Real Speed set point for automatic mode in percent. (0.0-100.0%)

rinRampUpTime Real The ramp up time for the VFD in seconds

rinRampDownTime Real The ramp down time for the VFD in seconds

biInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the forward interlock becomes
false, or this input is set low

biInCommandReverse* | Bool This is the reverse command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the reverse interlock becomes
false, or this input is set low

binResetError Bool If an error condition exists, the error must first be fixed, then set this bit high
to reset the internal error

bInMotorProtector Bool This input should be mapped directly to the motor's circuit breaker input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor's safety disconnect switch

input, if available. If not available, this input should be set to true. When
false, the motor is disabled and an error is triggered
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bInClutch

Bool

This input should be wired directly into the motor’s clutch overload input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binCoolingFan

Bool

This input is used to tell the VFD that the cooling fan is running, if available.
If not available, this input should be set to true. When false for 30 seconds
after VFD starts, the motor is disabled and an error is triggered

binUseCurrentAlarm

Bool

This input enables or disables an alarm for drive overcurrent. If an
overcurrent alarm should be used, then this input should be true. If the
current alarm is to be disabled, then this input should be false, or left unwired

bInUseMaxFrequency

Bool

This input enables or disables an alarm for max frequency. If a frequency
alarm should be used, then this input should be true. If the frequency alarm
is to be disabled, then this input should be false, or left unwired

bInSimulate

Bool

Enables software simulation of device.

*Only valid in Automatic Mode

6.2.2.2. InOut Parameters

In/Out Variables Type Description
HMI_VFD_Control udtHMI_VFD_ | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
Control variables needed to control the motor in manual mode, including forward,
reverse, and stop commands. Also, inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals
6.2.2.3. Out Parameters
Output Variables Type Description
bOutContactor Bool Contactor output. Map to Output to turn on contactor if used
bOutCommandForward Bool Motor commanded forward
bOutCommandReverse Bool Motor commanded reverse
bOutActiveForward Bool Motor running forward feedback from VFD
bOutActiveReverse Bool Motor running reverse feedback from VFD
rOutSpeed Real Actual speed from VFD
rOutCurrent Real Actual current from VFD
rOutPower Real Actual power from VFD
bOutError Bool This output indicates whether there’s an error condition in the VFD
bOutAuto Bool Output indicating whether the block is in auto mode
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ERROR_VFD

udtError_VFD

This output UDT has one bit for every type of error. It should be
mapped to the HMI's error list. It can also be used for advanced
debugging of the error state
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6.2.3. User Defined Types
See section 6.1.3.

6.2.4. HMI Display

The HMI display for this block is identical those detailed for the regular G Series VFD block, detailed above starting
at section 6.1.4.

6.3. Analog VFD Control — fbVFD_Analog
6.3.1. Description
The fbVFD_Analog Motor Control Function Block is utilized for use of a VFD controlled with digital and analog

signals. The error UDT is kept identical to the GSeries error UDT, however, some of the errors are not utilized by
the block in this revision.

#VFD_WaterPump
WFB122
“fbVFD_Analog®

EN ENO
55 — tinTimeout QWSO
#ilnMode ilnMode wOutspeedSetpoint — QW _WaterPump®
#binEstop — binEstop rOutspeedActual — #rPumpspeedActual
W2.0 %Q2.0
*I_WaterPFumpContactorAux” — binSignalContactor bOutContactor — " Q_WaterPumpContactor®
Motor forward command () bOutCommandForward — #bTemp
#VFD_WaterPurp bOutCommandForward — binSignalForward bOutCommandReverse — #bTemp
false — binsignalReverse bOutActive Forward — #bTermp
#bWaterPumplinterleckOk — binEnableForward bOutActive Reverse —i #bTemp
fal:e = binEnableReverse bOutAuto — #bTemp
WWS0 bOutError — #bTemp
W _WaterPumpSpeed” — winSpeedAct ERROR_VFD — "dbErrors_WaterSystem” VFD_WaterPump

80.0 — rinCommandSpeed
#bstartPurnpCommand — binCommandForward
falz2 — bInCommandReverse
#blInResetError — pinResetError

W21
"I_WaterFumpMSF” — hinMotorProtector
W22
*I_WaterPumpDisconnect” — pinLocalDisconnect

trug = hinClutch
#binsimulate — binsimulate
“dbWatersystern” VFD_WaterPurnp HMI_VFD_Control

6.3.2. Function Block Interface
6.3.2.1. Input Parameters

Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error
iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and

Architecture document of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input

binSignalContactor Bool Contactor feedback
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bInSignalForward

Bool

Forward feedback bit. This tells the motor function block whether the
motor is going in the forward direction. If no feedback input is available,
wire the forward output to the forward feedback input

binSignalReverse

Bool

Reverse feedback bit. This tells the motor function block whether the
motor is going in the reverse direction. If no feedback input is available,
wire the forward output to the forward feedback input

winSpeedAct

Word

Actual speed feedback from an analog speed sensor. If there is no speed
feedback, then wOutSpeedSP should be mapped to this input

binEnableForward

Bool

Forward interlock. The motor is allowed to run in the forward direction if
this condition has been met. If the motor should always be able to move in
this direction, this input should be set to true. To disable the motor from
ever traveling in this direction, this input should be set to false

binEnableReverse

Bool

Reverse interlock. The motor is allowed to run in the reverse direction if
this condition has been met. If the motor should always be able to move in
this direction, this input should be set to true. To disable the motor from
ever traveling in this direction, this input should be set to false

rinCommandSpeed*

Real

Speed set point for automatic mode in percent (0.0-100.0%)

biInCommandForward*

Bool

This is the forward command for auto mode. If this input is set high in auto
mode the motor will continue to run in this direction until the forward
interlock becomes false, or this input is set low

bInCommandReverse*

Bool

This is the reverse command for auto mode. If this input is set high in auto
mode the motor will continue to run in this direction until the reverse
interlock becomes false, or this input is set low

binResetError

Bool

If an error condition exists, the error must be fixed first, then set this bit
high to reset the internal error

bInMotorProtector

Bool

This input should be wired directly to the motor's circuit breaker input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binLocalDisconnect

Bool

This input should be wired directly to the motor's safety disconnect switch
input, if available. If not available, this input should be set to true. When
false, the motor is disabled and an error is triggered

bInClutch

Bool

This input should be wired directly into the motor’s clutch overload input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

bInSimulate

Bool

Enables software simulation of device.

*Only valid in Automatic Mode
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6.3.2.2. InOut Parameters

In/Out Variables Type Description
HMI_VFD_Control udtHMI_VFD_C | This In/Out UDT is used to communicate to the HMI. Inside the UDT
ontrol are all the variables needed to control the motor in manual mode,

including forward, reverse, and stop commands. Also inside this UDT
are all feedback signals including actual speed, actual current, and the
forward/reverse signals

6.3.2.3. Out Parameters

Output Variables Type Description

bOutContactor Bool Contactor output. Map to Output to turn on contactor if used

bOutCommandForward Bool Motor commanded forward

bOutCommandReverse Bool Motor commanded reverse

bOutActiveForward Bool Motor running forward feedback from VFD

bOutActiveReverse Bool Motor running reverse feedback from VFD

wOutSpeedSP Word Speed value to Map to Output to control speed. Map to analog
output.

rOutSpeedActual Real Actual Speed based on speed feedback signal

bOutError Bool This output indicates whether there’s an error condition in the VFD

bOutAuto Bool Output indicating whether the block is in auto mode

ERROR_VFD udtError_VFD This output UDT has one bit for every type of error. It should be
mapped to the HMI's error list. It can also be used for advanced
debugging of the error state

6.3.3. User Defined Types
See section 6.1.3.

6.3.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific applications. Note: As the VFD_Analog faceplate uses the same UDT as
VFD_GSeries they share the same faceplate.

6.3.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:
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Motor Horizontal Pump Horizontal Motor Vertical Pump Vertical

6.3.4.2. HMI Icon Appearance and Functionality
The device appearance changes depending on the state it is in, see table below for description:

Indicator Meaning

Device Color Blue: Stopped
Green: Running
Yellow: Start

Red Flashing: Error state
Red: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with I' in center | Interlocked

6.3.4.3. HMI Icon Interface
The device interface is shown below. It requires only one property linked, the HMI_VFD_Control property. The
HMI_VFD_Control needs to be mapped to the same ‘'udtHMI_VFD_Control" used by the Function Block.

Properties Interface || Animations || Events || Texts |

2B E
Marne static value Dynamization
¥ Properties_Faceplate
HMI_VFDControl I dbWaterSystermn_HM_VFD_Control

6.3.5. HMI Pop-up Faceplate
See the G-Series Motor Control HMI Pop-up Faceplate section, above. The Analog VFD type uses the same pop-
up faceplate as the G-Series.

6.3.6. WinCC Professional Pop-up Screen
Please see the WinCC Pro Pop-up Screen section under G Series Motor control. The Analog VFD type uses the
same pop-up scree.

6.3.7. SiVarc Implementation

Please see SiVArc Implementation under G Series Motor control. The implementation for Analog VFD control is
the same.
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6.4. Digital Single Speed Motor — foMotor_Reversing
6.4.1. Description

The Reversing Motor Control Function Block is utilized for motors started and stopped using digital outputs. If the
Motor is only one direction, then map False into binEnableReverse, and this will perform as a single direction

END

%001
Retumn Water Pump Contactor Coil

motor.
Return Water Pump
#MTR_ReturnWaterPump
WFB130
“fbMotor_Reversing™
EM
1525 — tinTimeout
Water System Mode
#ilnhode iinMode

E-Stop Occurred
#bInEstop — hinEstop

|02

bOutForward — " Q_ReturnWaterPumpContactor”
bOutAuto —#bTemp
bOutError —#bTemp

PDB710.DBX6.0

Return Water Pump Contactor Feedback

Return Water Pump
“I_Return\WaterPumpAux” — binSignalForward

“dbErrors_WaterSystem”.MTR_

Irue — binEnableForward ERROR_Motor — ReturnWaterFump
Motor running Forward (Main Water Pump)
#WFD_WaterPump.bOutForward — hinCommandForward
fal:e — bInCommandReverse
Reset Emors
#hinResetError == hinResetError
[rUg = hinMotorProtector
rUg == hinLocalDisconnect
true = hinClutch
Retumn Water Pump
"dbWaterSystern” .MTR_ReturnWaterPump HM_MotorControl «
6.4.2. Function Block Interface
6.4.2.1. Input Parameters
Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error
iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details
binEstop Bool Emergency stop input
binSignalForward Bool Forward feedback bit. This tells the motor function block whether the motor is going
in the forward direction. If no feedback input is available, wire the forward output to
the forward feedback input
binSignalReverse Bool Reverse feedback bit. This tells the motor function block whether the motor is going
in the reverse direction. If no feedback input is available, wire the forward output to
the forward feedback input
binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this direction,
this input should be set to true. To disable the motor from ever traveling in this
direction, this input should be set to false
binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this condition
has been met. If the motor should always be able to move in this direction, this input
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should be set to true. To disable the motor from ever traveling in this direction, this
input should be set to false

bInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto mode the
motor will continue to run in this direction until the forward interlock becomes false,
or this input is set low

bInCommandReverse* | Bool This is the reverse command for auto mode. If this input is set high in auto mode the
motor will continue to run in this direction until the reverse interlock becomes false, or
this input is set low

binResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to reset
the internal error

bInMotorProtector Bool This input should be wired directly to the motor’s circuit breaker input, if available. If
not available, this input should be set to true. When false, the motor is disabled and
an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor’s safety disconnect switch input, if
available. If not available, this input should be set to true. When false, the motor is
disabled and an error is triggered

binClutch Bool This input should be wired directly to the motor’s clutch input. When false, the motor
is disabled and an error is triggered

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic

6.4.2.2. InOut Parameters

Mode

In/Out Variables Type Description
HMI_MotorControl udtHMI_Mo | This infout UDT is used to communicate to the HMI. Inside the UDT are all the
torControl | variables needed to control the motor in manual mode, including forward,
reverse, and stop commands
6.4.2.3. Out Parameters
Output Variables Type Description
bOutCommandForward Bool Motor commanded forward
bOutCommandReverse Bool Motor commanded reverse
bOutActiveForward Bool Motor running forward feedback
bOutActiveReverse Bool Motor running reverse feedback
bOutError Bool This output indicates whether there’s an error condition in the motor

ERROR_Motor

udtError_M | This output UDT has one bit for every type of error. It should be mapped to

otor the HMI's error list. It can also be used for advanced debugging of the error
state
bOutAuto Bool This output indicates whether the block is in auto mode
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6.4.3. User Defined Types
6.4.3.1. udtHMI_MotorControl

Name ?;;Z Description

iMode Int Current mode

iErrorCode Int Error code. See Section 12..3.1 of the Library Overview and Architecture
document for further details

iStatus Int Status for HMI display. See Section 12.3.1 of the Library Overview and
Architecture document for further details

bPB_ResetError Bool Reset errors pushbutton

bPB_Forward Bool Move forward in manual mode pushbutton

bPB_Reverse Bool Move Reverse in manual mode pushbutton

bPB_Stop Bool Stop in manual mode pushbutton

bPBEN_ResetError Bool Reset Errors pushbutton enabled

bPBEN_Forward Bool Forward pushbutton enabled

bPBEN_Reverse Bool Reverse pushbutton enabled

bPBEN_Stop Bool Stop pushbutton enabled

bForwardOn Bool Forward command is on

bReverseOn Bool Reverse command is on

bSignalForward Bool Forward signal

bSignalReverse Bool Reverse signal

bError Bool Overall error

binterlock Bool Motor interlocked

6.4.3.2. udtError_Motor
Name Description

MotorProtectorTripped Motor protector tripped

LocalDisconnectOff Local disconnect off

ClutchTripped Clutch tripped

NoSignalForward No signal from forward contactor

NoSignalReverse No signal from Reverse contactor

MotorNotStopped Motor doesn't stop

6.4.4. HMI Icon Display
6.4.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:
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Motor Horizontal Pump Horizontal Motor Vertical Pump Vertical

6.4.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

Device Color Blue: Stopped
Green: Running
Yellow: Start

Red Flashing: Error State
Red: E-stop pressed
Yellow Border Manual Mode

Yellow Hexagon with I' in center | Interlocked

6.4.4.3. HMI Icon Interface
The device interface is shown below. It requires only one property linked, the HMI_MotorControl property. The
HMI_MotorControl property needs to be mapped to the same ‘udtHMI_MotorControl" used by the Function Block.

Properties Interface || Animations || Events || Texts

HA= =
Mame Static value Dynarnization
* Properties_Faceplate
HMI_MotorControl dbWatersystern_HM_MotorControl |2, a-

6.4.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the motor. Additionally, it allows for control on the
motor when the System Mode is Independent or Manual modes.
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6.4.5.1. HMI Pop-up display
The library contains a single pop-up faceplate shown below:

Motor ## Control

Interlock Inactive

Start Forward

6.4.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent.
Button is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms.

Start Forward Button Button Drives motor forward when in Manual Mode

Stop Button Button Stops the device

Start Reverse Button Button Drives motor in reverse when in Manual Mode

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

6.4.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_MotorControl, iFontSize,
iFontSizeTitle, sFont, sFontTitle, and sTitle. The HMI_MotorControl needs to be mapped to the same
‘udtHMI_Motor_Control” used by the Function Block. The iFontSize property controls the font size of text elements.
The iFontSizeTitle property controls the font size of the title text. The sFont property controls the font name used
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by text elements. The sFontTitle property controls the font name used by the title text. The sTitle property requires
a string passed into it, and this value will display at the top of the Pop-up.

Properties Interface || Animations || Events || Texts

itBE
MNarne Static value Dynamization
¥ Properties_Faceplate
HMI_MotorControl dbWaterSystem_MTR_ReturnWaterPump
iIFontSize 9
iFontSizeTitle 11

sFont Tahoma
sFontTitle

sTitle

Tahoma

2Z227

v v v v v

my Return Water Pump

6.4.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

6.4.6.1. Screen

Return Water Pump

Interlock Inactive
Status OK

6.4.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the

following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_MTR_ReturnWaterPump”

**2** = Motor_Reversing_Popup_Pro
**3** = The desired title for the pop-up. E.g. “Return Water Pump”
Chicago | Boston | Denver | Houston | New York
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

6.4.7. SiVarc Implementation
Please see SiVArc Implementation under G Series Motor control. The implementation for Digital Motor control is
the same.

6.5. Simocode Single Speed Motor— fbMotor_Simocode
6.5.1. Description
The Simocode Motor Control Function Block is utilized for controlling motors via a Type 2 Simocode Pro V
Module. This block can be configured for an Overload Relay, Direct Starter or Reversing Starter control functions.

#fblMotor_
SimoCode_
Instance
B3
“fbMotor_Simocode”
EM EMO
T# 25 —tinTimeout bOutForward — #bTemp
iinFunctionType bOutReverse — #bTemp
#ilnhode —|jinMode bOutAuto =i &#bTemp
#bInEstop — binEstop bOutErrar =1 #bTemp
Wz ERROR_| “dbSimocode”.
"SimocodeAddres Simocode Errors

s iinAddress

false == hinResetError
binEnableForw

true = grd
binEnableRever
false —dse

binCornmandF
true — orward
binCommandR
false —everse
binCormmandst

falze —op
binMotorProtect
faloe m—ior

binLocalDiscon
falze = nect

falze — hinsIm

*dbSimocode”.

HRI_ HiAl
MotorControl MaotorContral
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6.5.2. Function Block Interface

6.5.2.1. Input Parameters

Input Variables

Type

Description

tinTimeout

Time

The amount of time before an error condition triggers an error

ilnFunctionType

Int

Declares control function type. Map 0 for overload relay, 1 for direct starter or 2 for
reversing starter

iiInMode

Int

Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

binEstop

Bool

Emergency stop input

ilnAddress

Int

Address of cyclic receive and send data for control functions on Simocode module.
This contains all of the control and feedback data

binResetError

Bool

If an error condition exists, the error must be fixed first, then set this bit high to
reset the internal error

binEnableForward

Bool

Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever traveling
in this direction, this input should be set to false (Direct starter and reversing starter
only, wire false for overload relay)

binEnableReverse

Bool

Reverse interlock. The motor is allowed to run in the reverse direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever traveling
in this direction, this input should be set to false (Reversing starter only, wire false
for overload relay and direct starter)

biInCommandForward*

Bool

This is the forward command for auto mode. If this input is set high in auto mode
the motor will continue to run in this direction until the forward interlock becomes
false, or this input is set low (Direct starter and reversing starter only, wire false for
overload relay)

bInCommandReverse*

Bool

This is the reverse command for auto mode. If this input is set high in auto mode
the motor will continue to run in this direction until the reverse interlock becomes
false, or this input is set low (Reversing starter only, wire false for overload relay
and direct starter)

bInCommandStop

Bool

This is the stop command for auto mode. If the input is set high, it will stop the
motor.

bInMotorProtector

Bool

When this input is set low, it triggers the Motor Protector Tripped error.

binLocalDisconnect

Bool

This input should be wired directly to the motor's safety disconnect switch input, if
available. If not available, this input should be set to true. When false, the motor is
disabled and an error is triggered

bInSimulate

Bool

Enables software simulation of device.

*Only valid in Automatic Mode

6.5.2.2. InOut Parameters

In/Out Variables Type Description
HMI_MotorControl udtHMI_Mo | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
torControl variables needed to control the motor in manual mode, including forward,

reverse, and stop commands
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6.5.2.3. Out Parameters

Output Variables Type Description
bOutCommandForward Bool Motor commanded forward
bOutCommandReverse Bool Motor commanded reverse
bOutActiveForward Bool Motor running forward feedback from VFD
bOutActiveReverse Bool Motor running reverse feedback from VFD
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there's an error condition in the motor
ERROR_Simocode udtError_Si | This output UDT has one bit for every type of error. It should be mapped to
mocode the HMI's error list. It can also be used for advanced debugging of the error
state
6.5.3. User Defined Types
6.5.3.1. udtHMI_MotorControl
Data _
Name Description
Type

iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture
iErrorCode Int .

document for further details
iStatus Int Status for HMI display. See Section 12.3.1 of the Library Overview and

Architecture document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Forward Bool Move forward in manual mode pushbutton
bPB_Reverse Bool Move Reverse in manual mode pushbutton
bPB_Stop Bool Stop in manual mode pushbutton
bPBEN_ResetError Bool Reset Errors pushbutton enabled
bPBEN_Forward Bool Forward pushbutton enabled
bPBEN_Reverse Bool Reverse pushbutton enabled
bPBEN_Stop Bool Stop pushbutton enabled
bForwardOn Bool Forward command is on
bReverseOn Bool Reverse command is on
bSignalForward Bool Forward signal
bSignalReverse Bool Reverse signal
bError Bool Overall error
binterlock Bool Motor interlocked
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6.5.3.2. udtError_Simocode

Name

Description

MotorProtectorTripped

Motor protector tripped

NoSignalForward

No signal from forward contactor

NoSignalReverse

No signal from Reverse contactor

MotorOverload

Motor overload

GeneralFault

Simocode fault

NotInRemote

Module not in remote mode

MotorNotStopped

Motor doesn't stop

LocalDisconnectOff

Local disconnect off

6.5.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific user application styles.

6.5.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:

Motor Horizontal

Pump Horizontal

Motor Vertical

Pump Vertical

6.5.4.2. HMI Icon Appearance and Functionality

Indicator

Meaning

Device Color

Blue: Stopped

Green: Running

Yellow: Start

Red Flashing: Error state
Red: E-stop pressed

Yellow Border

Manual mode

Yellow Hexagon with ‘I' in center

Interlocked
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6.5.4.3. HMI Icon Interface
The device interface is shown below. It requires only one property linked, the HMI_MotorControl property. The
HMI_MotorControl property needs to be mapped to the same ‘udtHMI_MotorControl’ used by the Function Block.

Properties Interface || Animations || Events || Texts

HA=N=
Mame Static value Dynarization
* Properties_Faceplate
HMI_MotorControl dbWaterSystem_HMI_MotorControl |2...]am-

6.5.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the Simocode motor. Additionally, it allows for control
on the Simocode motor when the System Mode is Independent or Manual modes.

6.5.5.1. HMI Pop-up display
The library contains a single pop-up faceplate shown below:

Motor ## Control

Start Reverse

=a

6.5.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description
Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent.
Button is green when devices is in Auto Mode.
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Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms.

Start Forward Button Button Drives motor forward when in Manual Mode (Enabled for Direct Starter and
Reversing Starter Only)

Stop Button Button Stops the device (Enabled for Direct Starter and Reversing Starter Only)

Start Reverse Button Button Drives motor in reverse when in Manual Mode (Enabled for Reversing Starter
only)

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

6.5.5.3. HMI Pop-up Interface

The device interface is shown below. Two properties are linked in this interface: HMI_MotorControl and sTitle. The
HMI_MotorControl needs to be mapped to the same ‘'udtHMI_MotorControl” used by the Function Block. The
sFont and sFontTitle are strings that define the appearance of the button and title fonts, respectively, and have the
format “desired font, desired size, style=desired style", where the style is optional. The sTitle property requires a
string passed into it, and this value will display at the top of the Pop-up.

2B E

MName

sFont
cFontTitle
cTitle

6.5.6. WinCC Professional Pop-up Screen

Properties Interface || Animations || Events || Texts |

* Properties_Faceplate
HMI_MotorControl

2 i

Static value Dynamization

dbSimocode_HM_Simocode |E ||*ﬁ|v|

Tahoma, 9px
Tahoma, 11px styl...
Motor ## Simocod...

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.
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6.5.6.1. Screen

Motor ## Simocode Control

Interlock Inactive

Status OK

Start Forward

Stop

Start Reverse

6.5.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the

following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_MTR_ReturnWaterPump”

**2** = Motor_Simocode_Popup_Pro

**3** = The desired title for the pop-up. E.g. "Return Water Pump”
Sub OnClick(ByVal item)
SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

6.5.7. SiVarc Implementation
Please see SiVArc Implementation under G Series Motor control. The implementation for Simocode Motor control

is the same for WinCC Comfort/Advanced.

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Additionally, in order for the correct pop-up to be loaded,
NetworkTitle[3] needs to be defined to be “Simocode”. This is because the icons for foMotor_Reversing and
fbMotor_Simocode are shared, so to differentiate between the pop-ups, another condition is needed.Otherwise,
the WinCC Professional rules function exactly as the rules for WinCC Comfort/Advanced.
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6.6. Soft Starter Motor— fboMotor_Softstarter
6.6.1. Description

The Soft Starter Control Function Block is utilized for controlling motors via a SIRIUS 3RW Soft Starter. This block

can be configured for the 3RW30 and 3RW40 models.

#fbhatar_
softstarter_
Instance

wrBa

“foMotor_SoftStarter”

EM
T&#30: tinTimeout
T#55 — tinRampTime
40 ilnkode Type
#ilnhode ilnhMode
#binEstep — binEstop

W17 binsoftstarterEr
"|_SofstarterError” — ror

falze — binUsingRun

2.0
II_
softstarterSignal  pinsignalOnRu
OnRun® — p

binSignalBypas
fAIEE ——
true — binEnable
binCommandO
false =
falz& — binResetErrar
binMotorProtect

TTLE = or
binLocalDiscan
e = nect
falze — bInSim
HMI_
"dbSofstarter”.  SoftStarter_

HMI_Softstarter — Control

6.6.2. Function Block Interface
6.6.2.1. Input Parameters

ENO

Y00 2
"O_
bOuton — Sofstaerteron”
bOutAuto — #bTemp
bOutError — #bTemp

ERROR_ “dbSofstarter”.
SoftSarter Errar_Softstarter

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error. This time must be
greater than the ramp-up and ramp-down times. Default value is 20 seconds

tinRampTime Time The amount of time the device will take to ramp up the output voltage to its full value
on startup, or ramp down on shutdown. Only applicable for the 3RW40, will be
ignored for the 3RW30.

iinModelType Int Declares SIRIUS Soft Start model type. Map 30 for 3RW30 models, 40 for 3RW40
models. If no model, or an incorrect model, is declared 3RW30 is set as default
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ilnMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

bInEstop Bool Emergency stop input

binSoftstarterError Bool This input from the soft starter module declares an overload error or general failure

within the module

binUsingRun Bool Declares the reparameterization from on to run. Wire true if using the run function,
wire false otherwise (3RW40 model only, wire false for 3RW30 model)

binSignalOnRun Bool On/run feedback bit. This tells the soft starter function block whether the motor is
on/running

bInSignalBypass Bool Bypass feedback bit. This tells the soft starter function block whether the motor has

started up successfully (3RW40 model only, wire false for 3RW30 model)

binEnable

Bool On interlock. The soft starter is allowed to run if this condition has been met. If the

soft starter should always be able to run, this input should be set to true. To disable
the soft starter from ever running, this input should be set to false

bInCommandOn* Bool This is the forward on for auto mode. If this input is set high in auto mode the soft
starter will continue to run until the enable interlock becomes false, or this input is set
low

bInResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to reset

the internal error

bInMotorProtector

Bool If this bit goes false, the Motor Protector Tripped error is set.

binLocalDisconnect

Bool If this bit goes false, the Local Disconnect Off error is set. If it goes true again, the

error is reset.

bInSimulate

Bool Enables software simulation of device.

*Only valid in Automatic Mode

6.6.2.2. InOut Parameters

In/Out Variables Type Description
HMI_SoftstarterControl udtHMI_Sof | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
tstarter variables needed to control the motor in manual mode, including on and off
commands
6.6.2.3. Out Parameters
Output Variables Type Description
bOutCommandOn Bool This output should be wired to the soft starter’s on/run contact
bOutActiveOn Bool Soft starter has on feedback
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there’s an error condition in the motor
ERROR_Softstarter udtError_S | This output UDT has one bit for every type of error. It should be mapped to
oftstarter the HMI's error list. It can also be used for advanced debugging of the error
state
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6.6.3. User Defined Types
6.6.3.1. udtHM|_SoftStarter

Data _—
Name Description
Type

iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .

further details
. Status for HMI display. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .

document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_On Bool Turn on in manual mode pushbutton
bPB_Off Bool Turn off in manual mode pushbutton
bPBEN_ResetError Bool Reset Errors pushbutton enabled
bPBEN_On Bool On pushbutton enabled
bPBEN_Off Bool Off pushbutton enabled
bOn Bool On command is on
bSignalOnRun Bool On/run signal
bSignalBypass Bool Bypass signal
bError Bool Overall error
binterlock Bool Soft starter interlocked

6.6.3.2. udtError_Softstarter

Name

Description

NoSignalOnRun

No signal from on/run contactor

NoSignalBypass

No signal from bypass contactor

MotorNotStopped

Soft starter doesn't stop

SoftstarterFault

Error of fault from soft starter module

SoftStarterWarning

General warning from soft starter module

MotorProtectorTripped

Motor Protector Tripped

LocalDisconnectOff

Local Disconnect Off

DeviceNotReady

No ready signal from soft starter

6.6.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific user application styles.
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6.6.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:

Motor Horizontal Pump Horizontal Motor Vertical Pump Vertical

6.6.4.2. HMI Icon Appearance and Functionality

Indicator Meaning

Device Color Blue: Stopped
Green: Running
Yellow: Start

Red Flashing: Error state
Red: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with I' in center | Interlocked

6.6.4.3. HMI Icon Interface

The device interface is shown below. It requires only one property linked, the HMI_SoftstarterControl property. The
HMI_ SoftstarterControl property needs to be mapped to the same ‘udtHMI_Softstarter’ used by the Function
Block.

Properties Interface || Animations || Events || Texts |

2B E
MNarne Static value Dynamization
¥ Properties_Faceplate
| HMI_Softstarte rControl dbWatersystem_Softstarter_Control | [=] | I@vl

6.6.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the Soft Starter. Additionally, it allows for control on
the Soft Starter when the System Mode is Independent or Manual modes.
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6.6.5.1. HMI Pop-up display

The library contains a single pop-up faceplate shown below:

l  Motor ## Softstart Control

Interlock Inactive

Q0OSE

i
u

6.6.5.2. HMI Pop-up Appearance and Functionality

The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms.

Start Forward Button Button Drives motor forward when in Manual Mode (Enabled for Direct Starter and
Reversing Starter Only)

Stop Button Button Stops the device (Enabled for Direct Starter and Reversing Starter Only)

Start Reverse Button Button Drives motor in reverse when in Manual Mode (Enabled for Reversing Starter only)

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

6.6.5.3. HMI Pop-up Interface

The device interface is shown below. Four properties are linked in this interface: HMI_SoftstarterControl sFont,
sFontTitle, and sTitle. The HMI_SoftstarterControl needs to be mapped to the same ‘udtHMI_Softstarter’ used by
the Function Block. The sFont and sFontTitle are strings that define the appearance of the button and title fonts,
respectively, and have the format “desired font, desired size, style=desired style”, where the style is optional. The
sTitle property requires a string passed into it, and this value will display at the top of the Pop-up.
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Properties Interface || Animations || Events || Texts

2B E
Name Static value Dynarnization
* Properties_Faceplate
HMI_SoftStarterControl dbsoftstarter_HMI_Softstarter |§]___].qm.,|
sFont I~ Tahama, 9px
sFontTitle I~ Tehoma, 11px styl...
sTitle I Motor ## Softstart ..

6.6.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

Motor ## Softstart Control

6.6.6.1. Screen

Interlock Inactive

Status OK

RESET Q0OSE

PEFEFPFFFFFFEFPFF PP EFF P F R

6.6.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_MTR_ReturnWaterPump”

**2** = Motor_Softstarter_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Return Water Pump”
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

6.6.7. SiVarc Implementation
Please see SiVArc Implementation under G Series Motor control. The implementation for Soft Starter control is the
same.

6.7. 3RW44 Soft Starter Motor — foMotor_Softstarter 3RW44

6.7.1. Description
The Soft Starter Control Function Block is utilized for controlling motors via a SIRIUS 3RW44 Soft Starter.

YDB9
“fbhotor_
SoftStarter_
3RW44 DB"
“FB5
fbMotor_SoftStarter_3RVWa4"
EM ENO
T#205 — tinTimeout bOutCw —i1#bTemp
T#55 — tinRampTime bOutcow — #bTemp
#ilnhMode — jinMode bOutAuto —1 #bTemp
- bOutWarning — ¥bTemp
. bOutError —¥bTemp
3RW44Adress” iinAddress
falze — binEstop
Irue =— binResetError —...
binMotorProtect
frUE = gr e
binLocalDiscon
rUE = nect -
true — binEnableCw Error_ dbSofstarter”.
false == hinEnableCccw SoftStarter — Error_IRWWa4
binCommandC
LS m—
binCommandC
falce — CW
binCustomOutp
false — wutl
BinCustomOutp
false = ut2

false — binSim

"dbsofstarter”. HMIL_
HMI_3R¥ud4 IRV Control
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6.7.2. Function Block Interface
6.7.2.1. Input Parameters

Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error. This time must be
greater than the ramp-up and ramp-down times. Default value is 20 seconds
tinRampTime Time The amount of time the device will take to ramp up the output voltage to its full

value on startup, or ramp down on shutdown. Only applicable for the 3RW40, will
be ignored for the 3RW30.

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

ilnAddress Int Address of cyclic receive and send data for control functions on 3RW44 module.
This contains all of the control and feedback data

binEstop Bool Emergency stop input

binResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to
reset the internal error

bInMotorProtector Bool If this bit goes false, the Motor Protector Tripped error is set.

binLocalDisconnect Bool If this bit goes false, the Local Disconnect Off error is set. If it goes true again, the
error is reset.

bInEnableCW Bool On interlock. The soft starter is allowed to run clockwise if this condition has been

met. If the soft starter should always be able to run, this input should be set to true.
To disable the soft starter from ever running, this input should be set to false

binEnableCCW Bool On interlock. The soft starter is allowed to run counter- clockwise if this condition
has been met. If the soft starter should always be able to run, this input should be
set to true. To disable the soft starter from ever running, this input should be set to
false

bInCommandCW* Bool This is the forward on for auto mode. If this input is set high in auto mode the soft
starter will continue to run in the clockwise direction until the enable interlock
becomes false, or this input is set low

bInCommandCCW* Bool This is the forward on for auto mode. If this input is set high in auto mode the soft
starter will continue to run in the counter-clockwise direction until the enable
interlock becomes false, or this input is set low

bInCustomOutput1 Bool Bit of the status word sent to the soft starter from the PLC. Controls output 1 on the
3RW44 soft starter.

bInCustomQutput2 Bool Bit of the status word sent to the soft starter from the PLC. Controls output 2 on the
3RW44 soft starter.

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

6.7.2.2. InOut Parameters

In/Out Variables Type Description
HMI_3RW44Control udtHMI_Sof | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
tstarter_3R variables needed to control the motor in manual mode, including on and off
W44 commands
6.7.2.3. Out Parameters
Output Variables Type Description

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 44 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

bOutCommandCW Bool This output should be wired to the soft starter’s on/run contact for the
clockwise direction.

bOutCommandCCW Bool This output should be wired to the soft starter’s on/run contact for the
counter-clockwise direction.

bOutActiveCW Bool Soft starter has on feedback in the clockwise direction.

bOutActiveCCW Bool Soft starter has on feedback in the counter-clockwise direction.

bOutAuto Bool This output indicates whether the block is in auto mode

bOutWarning Bool This output indicates whether there is a warning condition in the motor.

bOutError Bool This output indicates whether there’s an error condition in the motor

bOutCustominput1 Bool This bit is part of the status word from the soft starter module to the PLC.

bOutCustomlInput2 Bool This bit is part of the status word from the soft starter module to the PLC.

bOutCustomInput3 Bool This bit is part of the status word from the soft starter module to the PLC.

bOutCustominput4 Bool This bit is part of the status word from the soft starter module to the PLC.

ERROR_Softstarter udtError_S | This output UDT has one bit for every type of error. It should be mapped to

oftstarter the HMI's error list. It can also be used for advanced debugging of the error

state

6.7.3. User Defined Types

6.7.3.1. udtHMI_3RW44Control

Name Data Description
Type

iMode Int Current mode

iErrorCode Int Error code. See Section 12.3.1 of the Library Overview and Architecture
document for further details

iStatus Int Status for HMI display. See Section 12.3.1 of the Library Overview and
Architecture document for further details

iParameterSet Int Configured on 3RW44: 1,2 or 3, default 1.

bPB_ResetError Bool Reset errors pushbutton

bPB_CW Bool Turn on moving clockwise in manual mode pushbutton

bPB_CCW Bool Turn on moving counter-clockwise in manual mode pushbutton

bPB_Stop Bool Turn off in manual mode pushbutton

bPB_EmergencyStart Bool

bPBEN_ResetError Bool Reset Errors pushbutton enabled

bPBEN_CW Bool Clockwise on pushbutton enabled

bPBEN_CCW Bool Counter-clockwise on pushbutton enabled
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bPBEN_EmergencyStart Bool Emergency start pushbutton is enabled.
bSlowSpeedOn Bool Slow speed functionality is enabled.
bQuickStopDisabled Bool Quick stop functionality is disabled.
bEmergencyStartActive Bool Emergency start is currently active
bCWOnN Bool Currently moving clockwise
bCCWOnN Bool Currently moving counter-clockwise
bRampOperation Bool Currently ramping up or down. This is the inverse of signal bypass on the other
sofstarter function block.
bSignalRun Bool On/run signal
bError Bool Overall error
binterlock Bool Soft starter interlocked
rActualCurrent Real Current output from 3RW44
bShowOptions Bool Used with WinCC Pro Popup to show/hide options.
6.7.3.2. udtError_Softstarter
Name Description

NoSignalOnRun

No signal from on/run contactor

NoSignalBypass

No signal from bypass contactor

MotorNotStopped

Soft starter doesn't stop

SoftstarterFault

Error of fault from soft starter module

SoftStarterWarning

General warning from soft starter module

MotorProtectorTripped

Motor Protector Tripped

LocalDisconnectOff

Local Disconnect Off

DeviceNotReady

No ready signal from soft starter

6.7.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific user application styles.

6.7.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:
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Motor Horizontal Pump Horizontal Motor Vertical Pump Vertical

6.7.4.2. HMI Icon Appearance and Functionality

Indicator Meaning

Device Color Blue: Stopped
Green: Running
Yellow: Start

Red Flashing: Error state
Red: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with 'I' in center | Interlocked

6.7.4.3. HMI Icon Interface

The device interface is shown below. It requires only one property linked, the HMI_SoftstarterControl property. The
HMI_ SoftstarterControl property needs to be mapped to the same ‘udtHMI_Softstarter’ used by the Function
Block.

Properties Interface || Animations || Events || Texts |

HA= =
MName Static value Dynamization
¥ Properties_Faceplate
| HMI_SoftstarterControl dbWaterSystemn_Softstarter_Control | [ | I@-l

6.7.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the Soft Starter. Additionally, it allows for control on
the Soft Starter when the System Mode is Independent or Manual modes.
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6.7.5.1. HMI Pop-up display

The library contains a single pop-up faceplate shown below:

| Motor ## Softstart Control |

Cument: 000 00D 2o

]

Interlock Inactive

Cuick Stop Enabled

Show Speed On

Emergency Start

Close Options

RESET CLOSE

6.7.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms.

Quick Stop Button Toggles the quick stop disabled bit. Text reflects current status.

Enabled/Disabled

Slow Speed On/Off Button Toggles the slow speed on bit. Text reflects current status.

Emergency Start Button

Close Options Button Toggles the bShowOptions bit.

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen
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6.7.5.3. HMI Pop-up Interface

The device interface is shown below. Four properties are linked in this interface: HMI_SoftstarterControl sFont,
sFontTitle, and sTitle. The HMI_SoftstarterControl needs to be mapped to the same ‘udtHMI_Softstarter’ used by
the Function Block. The sFont and sFontTitle are strings that define the appearance of the button and title fonts,
respectively, and have the format “desired font, desired size, style=desired style", where the style is optional. The
sTitle property requires a string passed into it, and this value will display at the top of the Pop-up.

Properties Interface || Animations || Events || Texts |

2B E
Name Static value Dynamization
¥ Properties_Faceplate
HMI_SoftStarterControl dbSoftstarter HMI_Softstarter |§]___]4m.|
sFont ~ Tahoma, 9px
sFontTitle ~ Tahoma, 11px, styl..
sTitle I Motor #& Softstart ...

6.7.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

6.7.6.1. Screen

Motor ## Softstart Control

Actual Curent: TEX gp

Interlock Inactive

Status OK

Enable Cruick Stop

Slow Speed

Emergency Start

Close Options

T T T T T T T

6.7.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:
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**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_MTR_ReturnWaterPump”

**2** = Motor_Starter_3RW44_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Return Water Pump”
Sub OnClick(ByVal item)
SetPropertyByConstant AccessPath, "Screen window_1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

6.7.7. SiVarc Implementation
Please see SiVArc Implementation under G Series Motor control. The implementation for Soft Starter 3RW44
control is the same.

7. Valve Control

7.1. Two State Solenoid Valve — fbValve_Solenoid
7.1.1. Description

This library item is to be utilized with two state solenoid valve applications. It can be used for spring close, spring
open, or double acting solenoids.

#50L_MainWater

YWFB110
“fbvahe_Solenoid™
EM END
t#10s tinTimeout %30
#ilnhode iinMode bOutCommandWork — "0 _MainWaterValve"
#binEstop — binEstop bOutActiveWaork — #bMainWatervalveOpen
W30 bOutError —#bTemp

"I_MainWatervalveClosed” — binsignalHome "dbErrors_WaterSystem”.

. ERROR Valve — SOL_MainWater
"I_MainWaterValveOpen” — binsignalWork

frue = hinEnable
#bOpenvalveCommand — binCommandWork
#binResetError — hinResetErrar
#binSimulate =— hinSimulate

“dbWatersystemn” SOL_
MainWater — Hm_ ValveContral =
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7.1.2. Function Block Interface

7.1.2.1. Input Parameters

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

binEstop Bool Emergency stop input

binSignalHome Bool Home position feedback

binSignalWork Bool Work position feedback

binEnable Bool Valve interlock. The valve is allowed to operate if this condition has been met

bInCommandWork* Bool Move to work position in automatic mode

binResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to
reset the internal error

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

7.1.2.2. InOut Parameters

In/Out Variables Type Description
HMI_ValveControl udtHMI_Va | This in/fout UDT is used to communicate to the HMI. Inside the UDT are all the
lveControl | variables needed to control the cylinder in manual mode
7.1.2.3. Out Parameters
Output Variables Type Description
bOutCommandHome Bool Output for home position
bOutCommandWork Bool Output for work position
bOutActiveHome Bool Valve is actively in home position
bOutActiveWork Bool Valve is actively in work position
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there's an error condition in the cylinder
ERROR_Valve udtError_Val | This output UDT has one bit for every type of error. It should be mapped to

ve

the HMI's error list. It can also be used for advanced debugging of the error
state
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7.1.3. User Defined Types
7.1.3.1. udtError_Valve

Errors Description
NoHomeFeedback Home position feedback not active
NoWorkFeedback Work position feedback not active

HomeFeedbackStillActive

Home position feedback still active when commanded to Work Position

WorkFeedbackStillActive

Work position feedback still active when commanded to Home Position

7.1.3.2. udtHM|_ValveControl

Data

Name Description
Type P
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .
further details
. Status for HMI display. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .
document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Home Bool Move to home in manual mode pushbutton
bPB_Work Bool Move to work in manual mode pushbutton
bPBEN_ResetError Bool Reset Error pushbutton enabled
bPBEN_Home Bool Home pushbutton enabled
bPBEN_Work Bool Work pushbutton enabled
bHomeOnN Bool Home command is on
bWorkOn Bool Work command is on
bSignalHome Bool Home feedback
bSignalWork Bool Work feedback
bError Bool Error status
binterlock Bool Valve interlocked

7.1.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific applications.

7.1.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:
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Valve Horizontal Valve Vertical

7.1.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

Device Color Green: Open

Yellow: Valve
Opening/Closing

Red Flashing: Error state
Red: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with 'I' in center | Interlocked

7.1.4.3. HMI Icon Interface

The device interface is shown below. It requires only one property linked, the HMI_ValveControl property. The
HMI_ValveControl property requires a datablock of the ‘'udtHMI_ValveControl’ type to be linked: in the example
below it is dbWaterSystem_HMI_SolenoidValveControl.

Properties Interface || Animations || Events || Texts

2B E
MNarme static value Dynamization
~ Properties_Faceplate
HMI_VaheControl dbWaterSystern_HMI_SolenoidValveControl |§ |@v|

7.1.5. HMI Pop-up Faceplate

The HMI pop up provides a detailed display of the status of the valve. Additionally, it allows for control on the
valve when the System Mode is Independent or Manual.
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7.1.5.1. HMI Pop-up Display

The library contains a single pop-up faceplate shown below:

Solenoid Valve £

Interlock Inactive

HOME

WORK

QOsE

i
u

7.1.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when device is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms

HOME Button Button Sets valve to HOME position

WORK Button Button Sets valve to WORK position

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

7.1.5.3. HMI Pop-up Interface

The device interface is shown below. Eight properties are linked in this interface: HMI_ValveControl, iFontSize,
iFontSizeTitle, sButtonButtonText, sFont, sFontTitle, sTitle, and sTopButtonText. The HMI_ValveControl needs to be
mapped to the same ‘udtHMI_Valve_Control" used by the Function Block. The iFontSize property controls the font
size of text elements. The iFontSizeTitle property controls the font size of the title text. The sBottomButtonText
controls the text displayed on the Work button. The sFont property controls the font name used by text elements.
The sFontTitle property controls the font name used by the title text. The sTitle property requires a string passed
into it, and this value will display at the top of the Pop-up. The sTopButtonText controls the text displayed on the

Home button.
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HAA =

1§

Name Static value Dynamizaticon
> Properties_Faceplate
HMI_ValveControl dbWaterSystern_S0L_MainWater
» iFontSize I~ 9
b iFontSizeTitle ~ 1
b sBottomButtonText r\-l VIORK
» sFont I~ Tahoma
» sFontTitle I~ Tahoma
b cTitle P 9, Main Water Valve
» sTopButtonText I~ HOME

7.1.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

7.1.6.1. Screen

Main Water Valve

Interlock Inactive

Status OK

HOME

WORK

7.1.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_SOL_MainWaterValve”

**2** = Valve_Solenoid_Popup_Pro

**3** = The desired title for the pop-up. E.g. "Main Water Valve”
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_ 1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

7.1.7. SiVArc Implementation

Three screen rules are defined for fbValve_Analog. One creates a pop-up that will be linked to the instance of the
function block and to the created icon. The title on the pop-up is defined by NetworkTitle[0] for the network title
on the instance of the function block. The other two rules create icons depending on conditional statements that
reference NetworkTitle[1] from the network for the instance of the function block. If NetworkTitle[1] isn‘t defined,
or is defined to something the screen rule doesn't recognize, both horizontal and vertical valve icons will be
generated. NetworkTitle[1] can either be “Horizontal” or "Vertical”, and will produce either a horizontal or vertical
valve icon, respectively.

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules function exactly as the rules for
WinCC Comfort/Advanced.

7.2. Analog Valve — fbValve_Analog
7.2.1. Description
This library item is to be utilized with a valve controlled using an analog output. This block will work with any valve
that is controlled through an analog output from the PLC.

Water Tem perature Steam Valve
#ANA_SteamValve

WFB111
“fovalve_Analog”
EM ENO
#10s
# tinTimeout AOGWS0
Water System Mode Water Temperature Steam Analog Vahve
#ilnhlode iinMaode wOutCommand "QW_SteamValve"
] rOutCormmand #rmempCoclingsP
“Estop.MinSetPoint’ iinEstopFunction bOutAuto = #bTemp
E-Stop Occumed bOutError — #bTemp
#bINEstop =—
nEstop —EEsEE PIDB710.DBXB.0
Meotor running Forward (Main Water Pum p) Water Temperature Steam Valve
#VFD_WaterPump bOutForward == pinEnable ERROR._AnalogValve "dbErrors_WaterSystemn”.ANA_SteamValve
-1.0 — rinSignalCommand

#rTempSteamSP rinAutoCommand

Reset Emmors
#binResetError — pinResetError

Water Temperature Steam Vahe
“db\WaterSystem® ANA_SteamValve — HMI_AnalogValve Control
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7.2.2. Function Block Interface

7.2.2.1. Input Parameters

Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error
. Device mode input. See Section 12.1.2 of the Library Overview and Architecture
iinMode Int .
document for further details
Enumerated value of E-Stop response constant. ‘Estop.MinSetPoint’ sets
. . rOutCommand to the minimum set point (0%), ‘Estop.MaxSetPoint’ sets to the
ilnEstopFunction Int . ) , . .
maximum set point (100%), and 'Estop.HMISetPoint’ sets to an HMI-specified
value that can be in between the min and max.
binEstop Bool Emergency stop input
binEnable Bool Valve interlock. The valve is allowed to operate if this condition has been met
rinSignalCommand Real Actual % open from valve (-1 to disable)
rinAutoCommand Real Auto mode set point command
If an error condition exists, the error must be fixed first, then set this bit high to
binResetError Bool )
reset the internal error
binSimulate Bool Enables software simulation of device.
7.2.2.2. InOut Parameters
In/Out Variables Type Description
HMI_AnalogValveControl | udtHMI_Analo | This in/out UDT is used to communicate to the HMI. Inside the UDT are all

gValveControl

the variables needed to control the cylinder in manual mode and provide
status for the HMI

7.2.2.3. Out Parameters

Output Variables Type Description
wOutCommand Word Value to be mapped to output used to control cylinder
rOutCommand Real Output value from 0-100% used for other PLC logic
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there's an error condition in the cylinder

ERROR_AnaValve

udtError_An
aValve

This output UDT has one bit for every type of error. It should be mapped to
the HMI's error list. It can also be used for advanced debugging of the error
state
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7.2.3. User Defined Types
7.2.3.1. udtHMI_AnalogValveControl

Data _—
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .
further details
. Color status for HMI. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .
document for further details
rManualSP Real Set point for manual mode
rAutoSP Real Set point for automatic mode
rEstopSP Real Set point for an e-stop condition, if selected
rActual Real Actual value
bPB_ResetError Bool Reset errors pushbutton
bPBEN_ResetError Bool Reset errors pushbutton enable
bError Bool Overall error
binterlock Bool Valve Interlocked
iEstopFunction Int Enumerated value of E-Stop response constant.

7.2.3.2. udtError_AnalogValve

Data I
Name Description

Type

Invalid Bool Invalid input given

7.2.4. HMI Icon Display
7.2.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:

Analog Valve Horizontal Analog Valve Vertical
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7.2.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning
Device Color Green: Opening
Red: Error state
Yellow Border Manual mode
Yellow Hexagon with I' in center | Interlocked

7.2.4.3. HMI Icon Interface
The device interface is shown below. It requires only one property linked, the HMI_AnalogValveControl property.

The HMI_AnalogValveControl needs to be mapped to the same ‘udtHMI_AnalogValveControl" used by the
Function Block.

Properties Interface || Animations || Ewvents || Texts |

B E
Name Static value Dynamization
~ Properties_Faceplate
HMI_AnalogValve dbWaterSystern_HMI_AnalogValveControl |§||@-l

7.2.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the valve. Additionally, it allows for control on the

valve when the System Mode is Independent or Manual.

7.2.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:

Analog Valve Title

Sp:  ODDD0O0.D SPp:  ODDDOOD.D
EStop SP: 0000000
Actusl: OD0000.0

Interlock Inactive

QLOSE

7.2.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:
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Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Auto Mode SP Output Displays PLC setpoint to be used in Auto Mode.

Manual Mode SP Input Adjusts the speed set point when in Manual Mode

Estop SP Output Displays the current speed of the motor

Actual Output Displays ratio of valve opened

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

7.2.5.3. HMI Pop-up Interface

The device interface is shown below. Eight properties are linked in this interface: HMI_AnalogValveControl,
iFontSize, iFontSizeTitle, sFont, sFontTitle, sFormatPattern, sTitle, and sUnit. The HMI_MotorControl needs to be
mapped to the same 'udtHMI_Motor_Control used by the Function Block. The iFontSize property controls the font
size of text elements. The iFontSizeTitle property controls the font size of the title text. The sFont property controls
the font name used by text elements. The sFontTitle property controls the font name used by the title text. The
sFormatPattern property determines how the setpoint and actual values are displayed. The sTitle property requires
a string passed into it, and this value will display at the top of the Pop-up. The sUnit property controls the unit that
is displayed on the setpoint and actual values.

HA=]=
Mame Static value Dynarnization
* Properties_Faceplate
HMI_AnalogValveCon... dbWaterSystern_AMA_SteamValve
» iFontsize ) 9
» iFontsizeTitle S 11
» sFont [~ Tahoma
» sFontTitle ) Tahoma
» sFormatPattern | m} 9999
b cTitle P4 9 Steam Valve
P sUnit P 0, 5

7.2.6. WIinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.
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7.2.6.1. Screen

Steam Valve

5P pooe 5P 0.0
EStop SP: 0.0 9%
Bictuzl: 0.0 %

Interlock Inactive

Status OK

7.2.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_ANA_SteamValve”

**2** = Solenoid Analog_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Steam Valve”
Sub OnClick(ByVal item)
SetPropertyByConstant AccessPath, "Screen window_1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title"). Text ="**3**"

End Sub

7.2.7. SiVarc Implementation
Please see SiVArc Implementation under Two State Solenoid Valve. The implementation for Analog Valve is the
same.
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7.3. Hydraulic Valve — fbValve Hydraulic
7.3.1. Description

This Valve Hydraulic Function block is to be utilized with two state hydraulic valve applications. It can be used for
momentary or non-momentary valves, with or without directly controlling the system’s pump.

#HYD_Lift
WFB112
fovalve_Hydraulic®
EM EMNO
i 2s tinTimeout %00
5 100ms — tinPositionDebounce bOutCommandHome — " Q_LiftLower”
#ilnhode iinkode %001
#binEstop — binEstop bOutCommandWork — " Q_LiftRaise”

4.0 bOutCommandPump — #bRunLiftFump

“I|_LiftLowered” —— binSignalHome bOutActiveHome —i #bLiftLowered
%41 bOutActiveWiork — #bLiftRaized

“I_LiftRaised” — binSignalWork bOutError — #bTemp
0 "dbErrors_WaterSystem”.
#MTR_ReturnWaterPurnp. ERROR_Valve — HYD_Lift
bOutActiveForward — pinsignalPump
rue = hinEnable
#bRaiselift
:/: binCommandHome
#bRaizeLift = hinCommandWork

false — binMomentary

#blnResetErrar = hinResetError

#bInSimulate — binSimulate
"dbWaterSystem™ HYD_Lift HMI_ValveControl -
7.3.2. Function Block Interface
Input Variables Type Description
tinTimeout Time The amount of time before an error condition triggers an error
tinPositionDebounce Time Debounce time between when signal work or home is received, and work or

home output is set low, assuming biInMomentary is false. Set to 0 to disable.

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

binEstop Bool Emergency stop input

binSignalHome Bool Home position feedback

binSignalWork Bool Work position feedback

binSignalPump Bool Feedback that the hydraulic pump is running.
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binEnable Bool Valve interlock. The valve is allowed to operate if this condition has been met

bInCommandHome* Bool Move to work position in automatic mode

bInCommandWork* Bool Move to work position in automatic mode

bInMomentary Bool Allows the cylinder to continue to move past the home or work position.

bInResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to
reset the internal error

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

7.3.2.1. InOut Parameters

In/Out Variables Type Description
HMI_ValveControl udtHMI_Va | This infout UDT is used to communicate to the HMI. Inside the UDT are all the
lveControl | variables needed to control the cylinder in manual mode
7.3.2.2. Out Parameters
Output Variables Type Description
bOutCommandHome Bool Output for home position
bOutCommandWork Bool Output for work position
bOutActiveHome Bool Home position is active
bOutActiveWork Bool Work position is active
bOutPump Bool Output for the pump that drives the valve, if it is not already always on.
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there's an error condition in the cylinder
ERROR_Valve udtError_Val | This output UDT has one bit for every type of error. It should be mapped to

ve

the HMI's error list. It can also be used for advanced debugging of the error
state

7.3.3. User Defined Types
7.3.3.1. udtError_Valve

Errors Description
NoHomeFeedback Home position feedback not active
NoWorkFeedback Work position feedback not active
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HomeFeedbackStillActive

Home position feedback still active when commanded to Work Position

WorkFeedbackStillActive

Work position feedback still active when commanded to Home Position

7.3.3.2. udtHM!I_ValveControl

Data .
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .
further details
. Status for HMI display. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .
document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Home Bool Move to home in manual mode pushbutton
bPB_Work Bool Move to work in manual mode pushbutton
bPBEN_ResetError Bool Reset Error pushbutton enabled
bPBEN_Home Bool Home pushbutton enabled
bPBEN_Work Bool Work pushbutton enabled
bHomeOn Bool Home command is on
bWorkOn Bool Work command is on
bSignalHome Bool Home feedback
bSignalWork Bool Work feedback
bError Bool Error status
binterlock Bool Valve interlocked

7.3.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific applications.

7.3.4.1. HM| Icon Display Objects
The library contains the following objects to be used on the HMI screen:
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Valve Horizontal Valve Vertical

7.3.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

Device Color Green: Open
Yellow: Valve
Opening/Closing

Red Flashing: Error state
Red: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with 'I' in center | Interlocked

7.3.4.3. HMI Icon Interface

The device interface is shown below. It requires only one property linked, the HMI_ValveControl property. The
HMI_ValveControl property requires a datablock of the 'udtHMI_ValveControl’ type to be linked: in the example
below it is dbWaterSystem_HMI_SolenoidValveControl.

Properties Interface || Animations || Events || Texts

2B E
MNarme static value Dynamization
~ Properties_Faceplate
HMI_VaheControl dbWaterSystern_HMI_SolenoidValveControl |§ |@v|

7.3.5. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:
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Solenoid Valve #&

Interlock Inactive

HCME

WORK

CLOSE

i
i

7.3.5.1. HMI Pop-up Appearance and Functionality

The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when device is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms

HOME Button Button Sets valve to HOME position

WORK Button Button Sets valve to WORK position

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

7.3.5.2. HMI Pop-up Interface

The device interface is shown below. Eight properties are linked in this interface: HMI_ValveControl, iFontSize,
iFontSizeTitle, sButtonButtonText, sFont, sFontTitle, sTitle, and sTopButtonText. The HMI_ValveControl needs to be
mapped to the same 'udtHMI_Valve_Control’ used by the Function Block. The iFontSize property controls the font
size of text elements. The iFontSizeTitle property controls the font size of the title text. The sBottomButtonText
controls the text displayed on the Work button. The sFont property controls the font name used by text elements.
The sFontTitle property controls the font name used by the title text. The sTitle property requires a string passed
into it, and this value will display at the top of the Pop-up. The sTopButtonText controls the text displayed on the

Home button.
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HAA =

1§

Name Static value Dynamizaticon
> Properties_Faceplate
HMI_ValveControl dbWaterSystern_S0L_MainWater
» iFontSize I~ 9
b iFontSizeTitle ~ 1
b sBottomButtonText r\-l VIORK
» sFont I~ Tahoma
» sFontTitle I~ Tahoma
b cTitle P 9, Main Water Valve
» sTopButtonText I~ HOME

7.3.6. WIinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

7.3.6.1. Screen

Main Water Valve

Interlock Inactive

Status OK

HOME

WORK

7.3.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_SOL_MainWaterValve”

**2** = Valve_Solenoid_Popup_Pro

**3** = The desired title for the pop-up. E.g. "Main Water Valve”
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreenInScreenWindow AccessPath, "Screen window_1", "*#2%*"

HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub
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8. Input/Output Control
8.1. Analog Input with Scaling and Alarms — fblO_Analoglnput

8.1.1. Description

This library object scales analog inputs and provides setups for alarms.

Water Temperature Actual
#AI_WaterTemperature
WFB140
“fblO_Analoglnput”

EN

Water System Mode
#ilnhMode iinMode

WWS0
Water Temperature Actual
"IW_WaterTemperature” winValue
]
"loScaling.57Analog.Types Default’ ilnsensorType

0.0 — rInEngUnitsMin
150.0 — rinEngUnits Max
-3.402823E+38

"DataTypes.rMinReal” rinLowLow
3 402823E+38
"DataTypes.rMinReal’ rinLow
140.0 — rinHigh

145.0 — rinHighHigh
3.0 — rinHighDeadband
2.0 — rinHighHighDeadband

Reset Ermors
#hinResetError = binResetError

Water Temperature Analog Input (
Water Temperature Control)

"dbWaterSystem" WaterTemperature.
Al_WaterTemperature HMI_IO_Analoginput

8.1.2. Function Block Interface
8.1.2.1. Input Parameters

ENO

rOutEngUnitsValue #ractualWaterTernperature
bOutlowlLow —#bTemp
bOutLow = #bTemp
bOutHigh —i #bTemp
bOutHighHigh — #bTemp
bOutAuto — #bTermp
bOutError — #bTemp

PHDBE710.DBX14.0

Water Temperature Analog Input

"dbErrors_Watersystern” Al
ERRDR_IO_AnaIﬂ-gInpul WaterTemperature

Input Variables Type Description

iinMode Int Mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

winValue Word Raw input signal from hardware input

iInSensorType Int Sensor Type determines how the input should be scaled based on the type of
sensor.

rinEngUnitsMin Real Minimum Value for Engineering Units

rinEngUnitsMax Real Maximum Value for Engineering Units

rinLowLow Real Value for Low Alarm to trigger. Use loScaling.S7Analog.iRawMin to disable

rinLow Real Value for Low Warning to trigger. Use loScaling.S7Analog.iRawMin to disable

rinHigh Real Value for High Warning to trigger. Use loScaling.S7Analog.iRawMax to disable
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rinHighHigh Real Value for High Alarm to trigger. Use loScaling.S7Analog.iRawMax to disable
rinLowLowDeadband Real Deadband for Low Low Alarm. Use 0 to disable

rinLowDeadband Real Deadband for Low Warning. Use 0 to disable

rinHighDeadband Real Deadband for High Warning. Use 0 to disable

rinHighHighDeadband Real Deadband for High High Alarm. Use 0 to disable

binResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to

reset the internal error

*Only valid in Automatic Mode

8.1.2.2. InOut Parameters

In/Out Variables Type Description
HMI_IO_Analoginput udtHMI_An | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
aloglnput | variables needed to configure additional settings and provide status to the HMI
8.1.2.3. Out Parameters
Output Variables Type Description
rOutEngUnitsValue Real Engineering units scaled value
bOutLowlLow Bool Low low alarm is active
bOutLow Bool Low warning is active
bOutHigh Bool High warning is active
bOutHighHigh Bool High high alarm is active
bOutAuto Bool Input is in auto mode
bOutError Bool Error Exists

ERROR_IO_Analogln

udtError_An
aloginput

This output UDT has one bit for every type of error. It should be mapped to
the HMI's error list. It can also be used for advanced debugging of the error
state

8.1.3. User Defined Types

8.1.3.1. udtHMI_Analoglnput

Data .
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture
iErrorCode Int .
document for further details
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Status Int Overall HMI Status. See Se.ction 12.3.1 of the Library Overview and Architecture
document for further details

rActiveValue Real Used Value, Input or Override

rinputValue Real Input Value

rManualValue Real Manual mode simulated value

bPB_ResetError Bool Reset errors pushbutton

bPBEN_ResetError Bool Reset error pushbutton enabled

bError Bool Overall error

8.1.3.2. udtError_Analogin

put

Errors

Description

LowLowAlarm

Value below low

low set point

HighHighAlarm

Value above high high set point

Invalid

Invalid input

8.1.4. HMI Icon Display

8.1.4.1. HMI Icon Display Object
The library contains the following display to be used on the HMI screen:

8.1.4.2. HMI Icon Appearance and Functionality

The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

I/O Field Value Current value received from
sensor

Yellow Rectangle Manual Mode Active

8.1.4.3. HMI Icon Interface

The device interface is shown below. The following three properties need to be assigned to the object:

Blocks

HMI_Analoglnput: Control needs to be mapped to the same ‘udtHMI_Analoginput used by the Function

sFont: Determines the font that data will be displayed in
sFormatPattern: Sets the amount of leading/trailing zeros of the display value
sUnit: Sets the unit the value is displayed in (i.e. amps, centimeters etc.)
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2B E

¥ Properties_Faceplate

HMI_Analoginput
sFant
sFormatPattern
sUnit

8.1.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the Analog Input device. Additionally, it allows for
override control of the device reading when the System Mode is Independent or Manual.

8.1.5.1. Pop Up Object

Properties Interface || Animations || Events || Texts

Static value Dynamization

dbWaterSystem_Al_WaterPumpPressure |§ I@v|

I~ Tahoma, 16px
I 9999999
|

E‘"J psi

The library contains a single pop-up faceplate shown below:

Analog Input Title

Oweride Value: 000D00.0 kP
Imput W ahee: 000000, 0kPa
Active Vahe: 000000, 0kPa

RESET CLOSE

8.1.5.2. HMI Pop-up Appearance and Functionality

The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Override Value Input Adjusts the current value of the device if in manual mode

Input Value Output Displays the current reading of the device

Active Value Output Displays the value being currently used — the Override Value in Manual Mode, or
Input Value in Auto Mode

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms
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RESET Button

Button

Resets errors

EXIT Button

Button

Exits the pop up screen

8.1.5.3. Interface

The device interface is shown below. Seven properties are linked in this interface: HMI_Analoginput, sFont,
sFontTitle, sFormatPattern, sTitle, sUnits, and Textsize. The HMI_Analoglnput needs to be mapped to the same
‘'udtHMI_Analoglnput_Control" used by the Function Block. The sFont property controls the font name and size
used by text elements. The sFontTitle property controls the font name and size used by the title text. The
sFormatPattern property determines how the values are displayed. The sTitle property requires a string passed
into it, and this value will display at the top of the Pop-up. The sUnits property controls the displayed unit. TeztSize
does not do anything size font size is set in the sFont and sFontTitle properties.

Y.
+Z

~ Properties_Faceplate

HMI_Analoginput
sFant

sFontTitle
sFormatPattern
cTitle

sUnits

TextSize

Properties Interface || Animations || Events || Texts |

Static value Dynamization

dbWaterSystern_Al_WaterPurmpPressure
Tahoma, 9px
Tahoma, 11px styl...
9999999
m} Water Fump Pressure
kPa

ZZIZZZ

8.1.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

8.1.6.1. Screen

Water Temperature
R

Owveride Vale! 0,00 °C
Impast W ahoe: 0.00 °C
Active Vale: 0.00 °C
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8.1.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_Al_WaterTemperature”

**2** = |0_Analoginput_Popup_Pro

**3** = The desired title for the pop-up. E.g. "Water Temperature”
Sub OnClick(ByVal item)
SetPropertyByConstant AccessPath, "Screen window_1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_ 1", "Visible", "True"
ActivateScreenIinScreenWindow AccessPath, "Screen window 1", "#**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

8.1.7. SiVArc Implementation

Two screen rules are defined for fbValve_Analog. One creates a pop-up that will be linked to the instance of the
function block and to the created icon. The title on the pop-up is defined by NetworkTitle[0] for the network title
on the instance of the function block. The other creates an icon linked to the function block. No other fields of the
network title are used.

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules function exactly as the rules for
WinCC Comfort/Advanced.

8.2. Analog Output with Scaling — fblO_AnalogOutput

8.2.1. Description
This library object scales process values to be used for Analog Outputs.
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#A0_CoolingCoil

TFB141
*fbl0_AnalogOutput®
EM EMO
#ilnhMode ilnkode UIWS2
0 woutvalue |— "QW_CoolingCoil”
"loScaling.57 Analog Types. bOutAuta 1 #bTemp
Default inSensorType bOutError—1#bTemp
, _ 0 PADB710.DBX10.0
Estop.MinSetPaint iinEstopFunction "dbErrors_WaterSystem™ AD_
#bInEstop —{binEstop ERROR_IO_AnalogOutputf— CoolingCoil
FVFD_WaterPump.bOutForward — hinEnahble
#rlempCooling5F —{ rinValue
0.0 —{rnEngUnitshin
100.0

#blnResetError —

"dbWatersystern” AQ_
Cooling Coil

rinEngUnits Max

binResetErrar

HMI_ IO AnalogQOutput

8.2.2. Function Block Interface
8.2.2.1. Input Parameters

Input Variables Type Description
. Mode input. See Section 12.1.2 of the Library Overview and Architecture document
iinMode Int .
for further details
iInSensorType Int Enumerated value of sensor types (loScaling.S7Analog.Types)
Enumerated value of E-Stop response constant. ‘Estop.MinSetPoint’ sets wOutValue
InEstonFunction Int to the minimum set point (rinEngUnitsMax), ‘Estop.MaxSetPoint’ sets to the
P maximum set point (rlnEngUnitsMin), and ‘Estop.HMISetPoint’ sets to an HMI-
specified value that can be in between the min and max.
binEstop Bool Emergency stop input
binEnable Bool Interlock for the Analog Output. If this bit is false, then output will be 0.
rinValue* Real Auto mode value of output
rinEngUnitsMin Real Engineering units scale min
rinEngUnitsMax Real Engineering units scale max
If an error condition exists, the error must be fixed first, then set this bit high to reset
bInResetError Bool .
the internal error
*Only valid in Automatic Mode
8.2.2.2. InOut Parameters
In/Out Variables Type Description
HMI_IO_AnalogOutput udtHMI_An | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
alogOutpu | variables needed to configure additional settings and provide status to the HMI
t
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8.2.2.3. Out Parameters

Output Variables Type Description
bOutAuto Bool Block in auto mode
bOutError Bool Error exists
wOutValue Word Value to output to Analog Output
ERROR_IO_AnalogOut udtError_An | This output UDT has one bit for every type of error. It should be mapped to
alogOut the HMI's error list. It can also be used for advanced debugging of the error
state
8.2.3. User Defined Types
8.2.3.1. udtHMI_AnalogOutput
Name Type Description
iMode Int Current mode
iErrorCode Int Error code. See Section 12.3.1 of the Library Overview and
Architecture document for further details
rValue Real Output Value
rAutoValue Real Auto mode value
rManualValue Real Manual mode value
rEstopValue Real Estop condition custom value
bPB_ResetError Bool Reset errors pushbutton
bPBEN_ResetError Bool Reset error pushbutton enabled
bError Bool Overall error
binterlock Bool Analog output is interlocked
iEstopFunction Int Enumerated value of E-Stop response constant.
8.2.3.2. udtError_AnalogOutput
Errors Description
Out_Of_Range Input Value is outside range of Engineering Units
Configuration_Error Engineering Units are not properly configured

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 76 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

8.2.4. HMI Icon Display
The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific applications.

8.2.4.1. HMI Icon Display Objects
The library contains the following object to be used on the HMI screen:

8.2.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

I/O Field Value Current value sent to device
Yellow Rectangle Manual Mode Active
Yellow Hexagon Device interlocked

8.2.4.3. HMI Icon Interface
The device interface is shown below. It requires three properties to be linked:

e HMI_Analog_Output: Needs to be mapped to the same 'udtHMI_AnalogOutput’ used by the Function
Block

e sFont: Determines font properties for the displayed output

e sFormatPattern: Changes data format of values, setting amount of leading and trailing zeros of outputs.
Adjusted directly in table

e sUnit: Sets the units used in the display

Properties Interface || Animations ” Events " Texts
HA=N=
Mame Static value Dynamization
¥ Properties_Faceplate
HMI_AnalogOutput dbWaterSystem_AO_CoclingCoil
sFont I~ Tahoma, 16px
sFarmatPattern IS 9999999
sUnit [ Rk

8.2.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the Analog Output device. Additionally, it allows for
control of the device when the System Mode is Independent or Manual.

8.2.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:
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Analog Output Title

SP: DDDODDD.0kP= SP:  DDDODDD.OkPa

EStop Vahee: D000, Dk Pz

Crutput Vahe D000, Dk Pz

Interlock Inactive

RESET QLOSE

8.2.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.

Auto Mode SP Output Displays PLC set point to be used in Auto Mode.

Manual Mode SP Input Adjusts the speed set point when in Manual Mode

EStop Value I/O Field Displays the current value of the Estop reading

Interlock Status Field I/O Field Displays current status of device interlock (yellow for interlock, grey
when not)

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are
present, and displays active error text. It will scroll through multiple
alarms

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen

8.2.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_Analoglnput, sFont, sFontTitle,

sFormatPattern, sTitle, and sUnits. The HMI_Analoglnput needs to be mapped to the same

‘udtHMI_Analoglnput_Control’ used by the Function Block. The iFontSize property controls the font size of text
elements. The iFontSizeTitle property controls the font size of the title text. The sFont property controls the font

name used by text elements. The sFontTitle property controls the font name used by the title text. The s

FormatPattern property determines how the values are displayed. The sTitle property requires a string passed into

it, and this value will display at the top of the Pop-up. The sUnits property controls the displayed unit.
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Properties Interface || Animations || Ewvents || Texts
i2BE

Mame Static value Dynamization

* Properties_Faceplate
HMI_AnalogOutput dbWaterSystern_AO_CoolingCoil
sFont I~ Tahoma, 9px
sFontTitle I~ Tahoma, 11px, styl...
sFormat_pattern I~ 99999499
sTitle 4 9 Cooling Coil Comm..
sUnit O, e

8.2.6. WinCC Professional Pop-up Screen
The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a

screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

Cooling Coil

8.2.6.1. Screen

Interlock Inactive

Status DK

8.2.6.2. Script

To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_AO_CoolingCoil”

**2** = |0_AnalogOutput_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Cooling Coil”
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

8.2.7. SiVarc Implementation
See section 8.1.7.

8.3. Digital Input — fblO_Digitallnput

8.3.1. Description
This library object reads a digital input and allows manual control from the HMI.

#DI_Fhotoeye
WFB211
folO_Digitalinput®

EMN END
Water System Mode bouton = #bPhotoeyeTrigger
#ilnhdode iinMode bOutRisingEdge —i#bPhotoeyeRisingEdge
W21 bOutFallingEdge — #bFhotoeyeFallingEdge
I_ConveyorPhotoeye” e bininput bOutAuto —1 &bTemp

t#100ms tinOnDebounce
t#500ms tinOffDebounce
"dbSystem”.DI_Photoeye HMI_IO_Digitalinput

8.3.2. Function Block Interface
8.3.2.1. Input Parameters

Input Variables Type Description
. Mode input. See Section 12.1.2 of the Library Overview and Architecture document
iinMode Int .
for further details
bininput Bool The raw digital input signal
binEnable Bool Interlock for the Analog Output. If this bit is false, then output will be 0.
tiInOnDebounce Time Optional debounce timer for rising edge of input (T#0ms to disable).
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tInOffDebounce Time Optional debounce timer for falling edge of input (T#0ms to disable).

8.3.2.2. InOut Parameters
In/Out Variables Type Description
HMI_IO_Digitallnput udtHMI_Digital | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
Input variables needed to configure additional settings and provide status to the HMI
8.3.2.3. Out Parameters
Output Variables Type Description

bOutAuto Bool Block in auto mode

bOutOn Bool The status of the digital input

bOutRisingEdge Bool The status of the input transitioned from low to high. True for exactly 1 scan

bOutFallingEdge Bool The status of the input transitioned from high to low. True for exactly 1scan
8.3.3. User Defined Types
8.3.3.1. udtHMI_Digitallnput

Name Type Description

iMode Int Current mode

bOn Bool The status of the digital input block

bOnActual Bool The status of the physical digital input, ignoring manual overrides

bPB_On Bool Command on override pushbutton

bPB_Off Bool Command off override pushbutton

bPBEN_On Bool Command on override pushbutton enabled

bPBEN_Off Bool Command off override pushbutton enabled

8.3.4. HMI Icon Display

The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom

devices can be made to match specific applications.

8.3.4.1. HMI Icon Display Objects
The library contains the following object to be used on the HMI screen:

8.3.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:
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Indicator Meaning
Text Field Visible Current status of input
Yellow Border Device in manual mode

8.3.4.3. HMl| Icon Interface
The device interface is shown below. It requires three properties to be linked:

e HMI_Digitallnput: Needs to be mapped to the same ‘udtHMI_Digitallnput’ used by the Function Block
Properties Interface " Animations ” Events " Texts |

HA==
Name Static value Dynarnization
~* Properties_Faceplate
HMI_Digitalinput |db5ystem_DI_Photoeye |§ I@vl

8.3.5. HMI Pop-up Faceplate

The HMI pop up provides a detailed display of the status of the digital input device. Additionally, it allows for
control of the device when the System Mode is Independent or Manual.

8.3.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:

Digital Input Title

Ovemide: m

OFF

Bctive Vale: O

8.3.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description
Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode.
Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.
Override Buttons Input Sets the status of the digital input when in Manual Mode.
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Active Value Output The status of the digital input block.

Raw Value Output The value of the raw physical digital input ignoring debouncing and
Manual Mode overrides.
CLOSE Button Button Exits the pop up screen

8.3.5.3. HMII Pop-up Interface

The device interface is shown below. Four properties are linked in this interface: HMI_Digitallnput, sFont, sFontTitle,
and sTitle. The HMI_Digitallnput needs to be mapped to the same ‘'udtHMI_Digitalinput’ used by the Function
Block. The sFont property controls the font name used by text elements. The sFontTitle property controls the font
name used by the title text. The sTitle property requires a string passed into it, and this value will display at the top
of the Pop-up.

| Properties || Interface || Animations " Events || Texts
2B E
MName Static value Dynamization
* Properties_Faceplate
HMI_Digitalinpurt dbSystermn_DI_Photoeye
sFont = Tahoma, 9px
sFontTitle = Tahoma, 11px, styl...
cTitle ™ 9 Photoeye

8.3.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

Digital Input Title

8.3.6.1. Screen

8.3.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:
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**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbSystem_DI_Photoeye”

**2** = |0_Digitallnput_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Photoeye”

Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"

HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

8.4. Digital Output — fblO_DigitalOutput

8.4.1. Description
This library object controls a digital output and allows manual control from the HMI.

#D0O_HeatTrace
YFB146
fhi0_DigitalOutput®

EM EMNO
Water System Mode Woa
#ilnhode iiInkode bOutCommand — " Q_HeatTrace”
E-Stop Occurred bOutAuto —#bTemp

#binEstop — binEstop
frue =— hinEnable
#bTurnOnHeatTrace — binCormmmand

"db5ystem”.D0_HeatTrace — HMI_IO_DigitalOutput

8.4.2. Function Block Interface
8.4.2.1. Input Parameters

Input Variables Type Description
. Mode input. See Section 12.1.2 of the Library Overview and Architecture document
iinMode Int .
for further details
binEstop Bool Emergency stop input
binEnable Bool Interlock for the digital output. If this bit is false, then output will be 0.
bInCommand* Bool The command to the digital output

*Only valid in Automatic Mode
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8.4.2.2. InOut Parameters

In/Out Variables Type Description
HMI_IO_DigitalOutput udtHMI_Digital | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
Output variables needed to configure additional settings and provide status to the HMI

84.2.3. Out Parameters

Output Variables Type Description
bOutAuto Bool Block in auto mode
bOutCommand Bool Command to digital output

8.4.3. User Defined Types
8.4.3.1. udtHMI_DigitalOutput

Name Type Description
iMode Int Current mode
bCommand Bool Output command status
bCommandAuto Bool The output command from the PLC, ignoring manual overrides
binterlock Bool Digital output is interlocked
bPB_On Bool Command on override pushbutton
bPB_Off Bool Command off override pushbutton
bPBEN_On Bool Command on override pushbutton enabled
bPBEN_Off Bool Command off override pushbutton enabled

8.4.4. HMI Icon Display
The HMI Icon is used on the main HMI screen to provide a brief overview of the status of the device. Custom
devices can be made to match specific applications.

8.4.4.1. HMI Icon Display Objects
The library contains the following object to be used on the HMI screen:

8.4.4.2. HMI Icon Appearance and Functionality

The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning
Text Field Visible Current status of output
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‘ Yellow Border ‘ Device in manual mode ‘

8.4.4.3. HMI Icon Interface
The device interface is shown below. It requires three properties to be linked:

e HMI_DigitalOutput: Needs to be mapped to the same ‘udtHMI_DigitalOutput’ used by the Function Block

Properties Interface || Animations || Events || Texts |
2B E
MName Static value Dynamization
¥ Properties_Faceplate
HMI_DigitalOutput dbAirSystern_DO_Solenoid

8.4.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the digital input device. Additionally, it allows for
control of the device when the System Mode is Independent or Manual.

8.4.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:

Digital Output Title

COrwemide:
OFF

Active Vake: O

8.4.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.

Override Buttons Input Sets the status of the digital output when in Manual Mode.

Active Value Output The status of the digital output block.

CLOSE Button Button Exits the pop up screen
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8.4.5.3. HMI Pop-up Interface

The device interface is shown below. Four properties are linked in this interface: HMI_Digitallnput, sFont, sFontTitle,
and sTitle. The HMI_DigitalOutput needs to be mapped to the same ‘udtHMI_DigitalOutput' used by the Function
Block. The sFont property controls the font name used by text elements. The sFontTitle property controls the font
name used by the title text. The sTitle property requires a string passed into it, and this value will display at the top
of the Pop-up.

Properties Interface || Animations || Events || Texts |
2B E
Mame Static value Dynamization
> Properties_Faceplate
HMI_DigitalOutput dbAirSystem_DO_Scolenaid
sFont I~ Tahoma, 9px
sFontTitle I~ Tahoma, 11px, styl...
sTitle I~ E'n; Solenoid Contral

8.4.6. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

8.4.6.1. Screen

Digital Output Title

9

&

r
oBB

Active Vahe:

8.4.6.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the

following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbSystem_DO_Solenoid”

**2** = |O_DigitalOutput_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Solenoid”
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9. General Control

9.1. System Control

9.1.1. Description
The System Control Library Object consists of a UDT, HMI Icon, and HMI Faceplate.

9.1.2. User Defined Types
9.1.2.1. udtHMI|_SystemControl

Name bata Description
Type
iMode Int System mode
bEStop Bool System hardware E-Stop
bError Bool Actuators error present
bWarning Bool Warning present
bAuto Bool All actuators in auto mode
bPB_ResetError Bool Reset error push button

9.1.3. HMl Icon Display
9.1.3.1. HMI Icon Display Objects
The library contains the following object to be used on the HMI screen:

System Mode

9.1.3.2. HMI Icon Appearance and Functionality
The status text and color updates according to the current running state of the device:

Device Mode System Color
Stop Grey

Auto Green
Manual Blue
Independent Yellow

9.1.3.3. HMl| Icon Interface
The device interface is shown below. The following properties are required to be linked:

e HMI_SystemMode: Needs to be mapped to the ‘udt_HMI_SystemControl’ for the given system.
e sFont: Determines the font and font size of the icon.
e sTitle: Sets title of the pop up display. Adjusted directly in table.
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Properties Interface
2B =
Mame
* Properties_Faceplate
HMI_SystemControl

sFont
sTitle

9.1.4. HMI Pop-up Faceplate

|| Animations || Events || Texts

Static value Dynamization

dbAirSystern_SystemControl
Tahoma, 18px syl
Air System

N
N %

The HMI pop up provides a display of the system'’s status. Additionally, it provides operator control for the overall

system mode.

9.1.4.1. HMI Pop-up Display

The library contains a single pop-up faceplate shown below:

System Control

Status OK

EStop OK

RESET QLOSE

9.1.4.2. HMI Pop-up Appearance and Functionality

The table below gives a feature description for the pop up faceplate:

Object Type Description
Auto Mode Button Sets system to Auto Mode
Manual Mode Button Sets system to Manual Mode
Independent Mode Button Sets system to Independent Mode
Stop Mode Button Sets system to Stop Mode
Interlock Status Field I/O Field Displays current system alarm status (red for alarm, grey for System Ok)
E-Stop Status Field I/O Field Displays current E-stop status. Field box turns red if an E-stop error is present, and
displays active error text.
RESET Button Button Resets errors
CLOSE Button Button Exits the pop up screen
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9.1.4.3. HM| Icon Interface

The device interface is shown below. Four properties are linked in this interface: HMI_SystemControl, sFont,
sFontTitle, and sTitle. The HMI_ SystemControl needs to be mapped to the same ‘udtHMI_System_Control’ used by
the Function Block. The sFont property controls the font name and size used by text elements. The sFontTitle
property controls the font name used by the title text. The sTitle property requires a string passed into it, and this
value will display at the top of the Pop-up.

| Properties || Interface || Animations || Events || Texts |
H-A=] =
Name Static value Dynamization

¥ Properties_Faceplate

HIMI_SystermControl

sFont I~ Tahoma, 9px shyle...
sFontTitle I~ Tahoma, 11px, styl...
sTitle I~ Systemn Control

9.2. Run Control

9.2.1. Description
This library object provides simple start/stop logic from both the PLC and HMI. It also allows for interlocking on
certain states and gives feedback for control and display.

9EFC340
“fcSystemRunControl®
EN ENO
#bWaterHighHighAlarm bOutRunning — #bRunWatersystem
l/: binEnableStart
true — binEnableStop
#bWaterLowlLevel — hinStartAuto

#bWaterHighLevel — binStopAuto
"dbSystemn” RUM_WaterSystem HMI_SystemRunControl

9.2.2. Function Block Interface
9.2.2.1. Input Parameters

Input Variables Type Description
bInEnableStart Bool Interlocks the system from being able to start running
binEnableStop Bool Interlocks the system from being able to stop
binStartAuto Bool Starts the system running in auto mode
binStopAuto Bool Stop the system in auto mode

9.2.2.2. InOut Parameters
In/Out Variables Type Description
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HMI_SystemRunControl | udtHMI_System | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all
RunControl the variables needed to configure additional settings and provide status to
the HMI
9.2.2.3. Out Parameters
Output Variables Type Description
bOutRunning Bool System is running

9.2.3. User Defined Types
9.2.3.1. udtHMI_SystemRunControl

Name bata Description
Type
bRunning Bool System is running
bPB_Start Bool Start command pushbutton
bPB_Stop Bool Stop command pushbutton
bPBEN_Start Bool Start command pushbutton enable
bPBEN_Stop Bool Stop command pushbutton enable

9.2.4. HMI Display
The system run control does not currently have a provided HMI implementation

9.3. Interlock — fbInterlock

9.3.1. Description

This library object is used to provide operator information for multiple values that are interlocking a process. It has
inputs for items that may be interlocking a process, and provides operator information to inform the operator of
what interlocks are preventing operation.

Main Water Pump Interock
#INT_MainWaterPump

YFB1BO
“fbinterdock”
EM ENO
Work position feedback (Main Water Vahe) bOutinterlockok — #bViaterFumplinterlockOk

#50L_MainWater.binSignalWork — bininterlocko1

%B710 DBX16 0
Main Water Pump High Pressure Alarm
“dbErrors_WaterSystern”.
bMainPurnpHighHighPressure

l/: bininterlock02

Main Water Pump Interlock
"dbWatersystem®.INT_WaterPump HMI_Interlock —
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9.3.2. Function Block Interface

9.3.2.1. Input Parameters

input by not mapping or putting in a value of True

Input Variables Type Description

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_01 Bool ,n erocktor y. L y y P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_02 Bool ,n erocktor y. L y y P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_03 Bool 'n erioc y. o y y P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_04 Bool .n eroc yA L y y P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_05 Bool 'n y. L Y y P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_06 Bool . y. L 4 4 P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_07 Bool . y. L 4 4 P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_08 Bool . y. . 4 4 P

input by not mapping or putting in a value of True

Interlock for the system. When value is 1, system is okay to operate. Disable
bininterlock_09 Bool . y. . 4 4 P

input by not mapping or putting in a value of True

Interlock for th tem. When value is 1, system is okay to operate. Disable
bininterlock_10 Bool .n eriockforne sy§ em L y y P

input by not mapping or putting in a value of True

Interlock for th tem. Wh lue is 1, system is okay to operate. Disable
bininterlock_11 Bool .n eriocktorne sy§ em eh va. y y P

input by not mapping or putting in a value of True

Interlock for th tem. Wh lue is 1, system is okay to operate. Disable
bininterlock_12 Bool .n eriocktorne sy§ em eh va. y y P

input by not mapping or putting in a value of True

Interlock for th tem. When value is 1, system is okay to operate. Disable
bininterlock_13 Bool .n eriockforne sy§ em L y y P

input by not mapping or putting in a value of True
blninterlock 14 Bool !nterlock for the sy§tem. Wheh va.lue is 1, system is okay to operate. Disable

input by not mapping or putting in a value of True
bininterlock 15 Bool !nterlock for the sy.stem. Wheh va.Iue is 1, system is okay to operate. Disable

input by not mapping or putting in a value of True
bininterlock 16 Bool Interlock for the system. When value is 1, system is okay to operate. Disable
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9.3.2.2. InOut Parameters

In/Out Variables Type Description
HMI_Interlock udtHMI_Int | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
erlock variables needed to configure additional settings and provide status to the HMI
9.3.2.3. Out Parameters
Output Variables Type Description
bOutinterlockOK Bool Value of 1 means system is okay to operate
9.3.3. User Defined Types
9.3.3.1. udtHMI|_Interlock
Name Data Type Description
ablinterlocks Array[1..16] of Bool Interlock statuses
Array[1..16] of
asInterlockNames String[20] Interlock names
binterlockOk Bool System Interlock is ok

9.3.4. HMl Icon Display

The Interlock block is configured so that the Faceplate can be tied to a faceplate of another object, and allow
viewing from other library pop-ups.

9.3.4.1. HMI Icon Display Objects
The library contains the following display to be used on the HMI screen:

9.3.4.2. HM Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

Visibility Visible: Device interlocked
Hidden: Device not interlocked
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9.3.4.3. HMI Icon Interface
The device interface is shown below. Only one property is required to be linked: the HMI_Interlock property. It
needs to be mapped to the same ‘udtHMI_Interlock” used by the Function Block.

Properties Interface || Animations || Events ” Texts |

B E
Mame Static value Dynarnization
¥ Properties_Faceplate
HMI_Interlock dbWatersystem_HMI_Interleck |2]...]«m-

9.3.5. HMI Pop-up Faceplate
The HMI pop up provides a display of the status of each interlock in the system

9.3.5.1. HMI Pop-up Display
The library contains two pop-up faceplates shown below:

Interlock8 Interlock16

e

000000000000 0C DK
0000000000000 oK
000000000000 0C DK
0000000000000 oK
000000000000 0C DK
0000000000000 oK

000000000000 0C DK

0000000000000 oK
000000000000 0C DK
0000000000000 oK
000000000000 0C DK
0000000000000 oK
000000000000 0C DK
0000000000000 oK
000000000000 0C DK
0000000000000 oK

| QOSE |

Both faceplates use the same UDT- ‘udtHMI_Interlock’. fpinterlock8 is to be used when you have 8 or fewer
interlocks for a system.
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9.3.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop-up faceplate:

Object Type Description
Device Status Field Output Device OK: Displays ‘OK" in a green box
Device Interlocked, unable to run: Displays ‘Interlock’ displayed in Red Box
CLOSE Button Button Exits the pop-up screen

9.3.5.3. HMII Pop-up Interface

The device interface is shown below. Four properties are linked in this interface: HMI_Interlock, sFont, sFontTitle,
and sTitle. The HMI_Interlock needs to be mapped to the same ‘udtHMI_Interlock” used by the Function Block. The
sFont property controls the font name and size used by text elements. The sFontTitle property controls the font
name used by the title text. The sInterlockTitle property requires a string passed into it, and this value will display
at the top of the Pop-up.

| Properties ” Interface ” Animations || Events || Texts |
2B E
Marne Static value Dynamization
* Properties_Faceplate
HMI_Interlock dbMultiplexedvalves_Interlocks
sFont R Tahoma, 11px, styl...
sFontTitle I~ Tahoma, 11px styl...
sinterlockTitle ) Interlocks

9.3.6. SiVarc Implementation

Three screen rules are defined for the object. One creates an icon for each instance of the function block, while
the other two create pop-ups for each instance, depending on conditions. Which pop-up faceplate is used is
dependent on whether bininterlock09 is assigned. It is assumed that if it isn't assigned, there are 8 or fewer
interlocks, and if it is assigned, there are 9 or more interlocks. Thus, if it isn't assigned, fpinterlock8_Popup is used,
if it is assigned, fpInterlock16_Popup is used. NetworkTitle[0] is used for the title of the popup, no other parts of
the network title are used.

9.4. In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up
screen for each object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules
function exactly as the rules for WinCC Comfort/Advanced.Permissive — foPermissive

9.4.1. Description

This library object is used to provide operator information for multiple values that are not allowing process to

start. It has inputs for items that are a permissive for the process, and provides operator information to inform the
operator of what permissives are not enabling the process to start.
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#PRM_MainWaterPump
WFB182
foPermissive”

Work position feedback ()

EN ENO
bOutPermissiveOk — #bEnableMainWaterPump

FVLV_Watersupply.binSignalWork — binPermissive01

"dbSystem” PRM_MainWaterPump

9.4.2. Function Block Interface

9.4.2.1. Input Parameters

HMI_Fermissive

Input Variables Type Description
Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_01 Bool . S5 Ay . V e y | y P |
input by not mapping or putting in a value of True
Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_02 Bool . S5 Ay . V e y | / P |
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
bInPermissive_03 Bool ) i o
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_04 Bool ) i o
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
bInPermissive_05 Bool ) i o
input by not mapping or putting in a value of True
Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_06 Bool ) rrissive Tor .y ) V uel y ! y Per !
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_07 Bool . . L
input by not mapping or putting in a value of True
blnPermissive_08 Bool Permissive for the §ystem. When Yalue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
blnPermissive_09 Bool Permissive for the §ystem. When Yalue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
blnPermissive_10 Bool . . L
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
blnPermissive_11 Bool . . L
input by not mapping or putting in a value of True
L Permissive for the system. When value is 1, system is okay to operate. Disable
binPermissive_12 Bool . . L
input by not mapping or putting in a value of True
blnPermissive_13 Bool F’ermissive for the system. When Yalue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
blnPermissive._14 Bool F’ermissive for the system. When Yalue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
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. Permissive for the system. When value is 1, system is okay to operate. Disable
bInPermissive_15 Bool . . L
input by not mapping or putting in a value of True
Permissive for th . Wh lue is 1, is ok . Disabl
binPermissive 16 Bool . ermissive for the §ystem .en Ya ue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
9.4.2.2. InOut Parameters
In/Out Variables Type Description
HMI_Permissive udtHMI_Pe | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
rmissive variables needed to configure additional settings and provide status to the HMI
9.4.2.3. Out Parameters
Output Variables Type Description
bOutPermissiveOK Bool Value of 1 means system is okay to operate
9.4.3. User Defined Types
9.4.3.1. udtHMI_Permissive
Name Data Type Description
abPermissives Array[1..16] of Bool Permissive statuses
asPermissiveNames Arr.ay[1..16] of Permissive names
String[20]
bPermissiveOk Bool System Permissive is ok

9.4.4. HMI Icon Display

The Permissive block is configured so that the Faceplate can be tied to a faceplate of another object, and allow
viewing from other library pop-ups.

9.4.4.1. HMI Icon Display Objects
The library contains the following display to be used on the HMI screen:

9.4.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

‘ Indicator

‘ Meaning ‘
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Visible Visible: Permissives blocked
Hidden: Permissives OK

9.4.4.3. HM| Icon Interface
The device interface is shown below. Only one property is required to be linked: the HMI_Permissive property. It
needs to be mapped to the same 'udtHMI_Permissive’ used by the Function Block.

Properties Interface || Animations || Events || Texts |
itB =
MName Static value Dynamization
¥ Properties_Faceplate
HMI_Permissive dhSystern_PRM_MainWaterPump |§]]'dmv|

9.4.5. HMI Pop-up Faceplate
The HMI pop up provides a display of the status of each permissive in the system

9.4.5.1. HMI Pop-up Display
The library contains two pop-up faceplates shown below:

Permissive8 Permissive16

Permissives Permissives

O00D000000000C oK
Q000000000000 0C DK
Q0L Q00 | OK
Q0L 000 | DK
000 000 | DK
oK

0K

DK

oK

0K

DK

oK

0K

DK

oK

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 99 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

Both faceplates use the same UDT- ‘udtHMI_Permissive’. fpPermissive8 is to be used when you have 8 or fewer
permissives for a single system.

9.4.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop-up faceplate:

Object Type Description
Device Status Field Output Device OK: Displays ‘OK" in a green box
Device Interlocked, unable to run: Displays ‘Interlock’ displayed in Red Box
CLOSE Button Button Exits the pop-up screen

9.4.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_Permissive, iFontSize,
iFontSizeTitle, sFont, sFontTitle, and sTitle. The HMI_Permissive needs to be mapped to the same
‘'udtHMI_Interlock’ used by the Function Block. The iFontSize property controls the font size of text elements. The
iFontSizeTitle property controls the font size of the title text. The sFont property controls the font name used by
text elements. The sFontTitle property controls the font name used by the title text. The sinterlockTitle property
requires a string passed into it, and this value will display at the top of the Pop-up.

Properties Interface || Animations || Events || Texts |

2B E
Marme static value Dynarmizaticn
¥ Properties_Faceplate
HMI_Permissive | dbSystem_PRM_MainWaterPump |E]...]-am-|

sFont Tahoma, 11px styl...

sFontTitle Tahoma, 11px, styl...

ZZZ

sinterlockTitle Permissives

9.4.6. SiVarc Implementation

Three screen rules are defined for the object. One creates an icon for each instance of the function block, while
the other two create pop-ups for each instance, depending on conditions. Which pop-up faceplate is used is
dependent on whether binPermissive_09 is assigned. It is assumed that if it isn't assigned, there are 8 or fewer
permissives, and if it is assigned, there are 9 or more permissives. Thus, if it isn't assigned, fpPermissive8_Popup is
used, if it is assigned, fpPermissive16_Popup is used. NetworkTitle[0] is used for the title of the popup, no other
parts of the network title are used.

In WinCC Professional, there is no rule to create a pop-up, as there is not a separate pop-up screen for each
object in the WinCC Pro implementation. Otherwise, the WinCC Professional rules function exactly as the rules for
WinCC Comfort/Advanced.
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9.5. PID Control - fbPID_Compact

9.5.1. Description

The S7-1200 and S7-1500 provide PID Technology objects that are best practices for use, therefore this would not
replace those blocks, but would provide an interface to the technology object on the HMI as well as tuning, mode,
and manual control functionality.

#PID_WaterTemperature
“FB196
“fbPID_Compact”

EN ENO
System mode (Water System Control) bOutAuto —i ¥bTemp
“dbWaterSystem” SystemControliMode — jinMode bOutErrar — #bTernp

System hardware E-Stop (Water diOutErrorCade — #diTemp

System Control)

“dbWaterSystem” SystemCentrol.bEStop — binEstop PADB710.DBX12.0

Water Temperature PID
] “dbErrors_WaterSystem” PID_
"Estop.MinSetPoint” iinEstopFunction ERROR_PID — WaterTemperature

50.0 — rinSetPoint

Used Value, Input or Override (
Water Tem perature Control Water
Temperature Analog Input)

"dbWaterSystem” WaterTemperature.
Al_WaterTemperature.rActiveValue — rininput

Reset ermor push button (Water

System Control)

"db\WaterSystem” SystemControl bPB_
ResetError — pinResetError

PID Interface and Control (Water

Temperature Control)

"dbwaterSystem” WaterTemperature.
PID_WaterTemplnterface HMI_PID

WB215
"FID_WaterTemperature” dbPID_Compact

This block is used to handle HMI mode selection and control as well as scale inputs, handle e-stop conditions, and
allow manual and automatic tuning from the HMI.

Since it contains the PID_Compact block inside of it, the foPID_Compact block must be called from a cyclic
interrupt OB.

9.5.2. Function Block Interface

9.5.2.1. Input Parameters

Input Variables Type Description

iinMode Int Sets the mode of the block. When the block is in auto mode, it utilizes rinSetpoint.
When the block is in manual mode, it reads commands from the HMI through
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HMI_PID. See Section 12.1.2 of the Library Overview and Architecture document for
further details

bInEstop

Bool Emergency stop input

iInEstopFunction

Int Enumerated value of E-Stop response constant. 'Estop.MinSetPoint’ sets Output to

the minimum set point (PID output maximum), ‘Estop.MaxSetPoint’ sets to the
maximum set point (PID output minimum), and ‘Estop.HMISetPoint’ sets to an HMI-
specified value that can be in between the min and max.

rinSetpoint* Real PID set point

rininput Real Scaled Process value (0-100%) Use this value or winlnputPer

winlinputPER Word Raw Process value. Use this value or rininput

rinManualValue* Real Used by automation logic to override PID and provide a manual value through PLC
logic

bInManualEnable* Bool rinManualValue is used to override the PID output value when this is true

iinPIDModeRequest Int PID_Compact Mode as described by the PID compact. Used by automation logic to

enable the override of the PID_Compact mode

bInPIDModeActivate

Bool PID_Compact Mode will change on a rising edge of this bit based on

iInPIDModeRequest

binResetError

Bool If an error condition exists, the error must be fixed first, then set this bit high to reset

the internal error

*Only valid in Automatic Mode
9.5.2.2. InOut Parameters
In/Out Variables Type Description
HMI_PID udtHMI_PID This infout UDT is used to communicate to the HMI. Inside the UDT are all
the variables needed to control the PID in manual mode
dbPID_Compact PID_Compact | The data block of the technology object.
v2.2
9.5.2.3. Out Parameters
Output Variables Type Description
bOutAuto Bool Returns if the PID interface is in auto mode.
bOutError Bool Returns if the PID interface has an error condition.
diOutErrorCode Dint Returns the error bits from the PID_Compact block. Can be used with
ERROR_PID for debugging purposes.
ERROR_PID udtError_Pl | This output UDT has one bit for every type of error. It should be mapped to
D the HMI's error list. It can also be used for advanced debugging of the error
state
9.5.3. User Defined Types
9.5.3.1. udtHMI_PIDInterface
Name Type Description
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iMode Int Current mode

iPIDMode Int PID compact mode

iErrorCode Int Error code. See Section 12.'3.1 of the Library Overview and Architecture
document for further details

iEstopFunction Int Enumerated value of E-Stop response constant.

rEstopOverride Real PID override value for an e-stop if custom value is selected

rManualOverride Real PID override value when in manual mode and override selected

rAutoOverride Real PID override value from the PLC in auto mode

rManualSP Real PID set point for manual mode

rAutoSP Real PID set point for automatic mode

rActuallnput Real Actual PID input value

wActuallnputPeripheral Word Actual PID input peripheral value

rOutput Real PID output value

wOutputPeripheral Word PID output peripheral value

rProportionalGain Real Proportional gain coefficient

rintegralTime Real Integral control time

rDerivativeTime Real Derivative control time

rProportionalWeight Real Proportional control weighting

rDerivativeWeight Real Derivative control weighting

bPB_ResetError Bool Reset errors pushbutton

bPB_Pretune Bool Start pretuning pushbutton

bPB_FineTune Bool Start finetuning pushbutton

bPB_AutomaticMode Bool Switch to automatic mode pushbutton

bPB_ManualMode Bool Switch to manual mode pushbutton

bPB_ManualTuning Bool Switch to manual PID tuning pushbutton

bTOG_ManualTuning Bool TOG Manual tuning enabled

bPBEN_ResetError Bool Reset errors pushbutton enabled

bPBEN_Pretune Bool Pretuning pushbutton enabled

bPBEN_FineTune Bool Fine tuning pushbutton enabled

bPBEN_AutomaticMode Bool Automatic mode pushbutton enabled

bPBEN_ManualMode Bool Manual mode pushbutton enabled

bError Bool Overall error

9.5.3.2. udtError_PID

Name

Description

InputOutOfRange

Input value is out of the configured range
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InputPERINvalid

InputPER value is invalid

ValueOscillationFailed

Fine tuning - process value oscillation could not be maintained

ProcessValueCloseToSetPoint

Pre-tuning - process value is too close to set point

SetPointChangedDuringTuning

PID set point was changed during tuning

PretuningDuringFineTuning

Pre-tuning not allowed while fine tuning is active

InvalidOutputValueLimits

Pre-tuning - invalid configuration of output value limits

InvalidFineTuningParameter

Fine tuning - error occurred causing invalid parameters

InputinvalidFormat

Input value has an invalid number format

OutputCalculationError

Output value calculation error occurred

SamplingTimeError

PID_Compact not called within sampling time of cyclic interrupt OB

SetPointinvalidFormat

Set point value has an invalid number format

ManuallnvalidFormat

Manual value has an invalid number format

SubstituteOutputinvalidFormat

Substitute output value has an invalid number format

DisturbancelnvalidFormat

Disturbance value has an invalid number format

9.5.4. HMI Pop-up Faceplate

The HMI pop up provides a detailed panel for PID control. There are two pop-up faceplates available:

fpPID_Compact_Popup and fpPID_Compact_Popup_Graph.

9.5.4.1. HMI Pop-up display

The library contains two pop-up faceplates, shown below:

PID Control Pop-up

PID Control Pop-up w/Trend Graph
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PID Control Title PID Control Title
= =N =N
Spy ODD0D. 000D SPy  ODDDD.0DDD

Sp:  DDODO.000DD Sp:  ODODD.DODD 000.0 % Ovemide D000 %

E-Stop ‘Output O vemide: 00000

Actual Input: D000, D000 p:  0ODD.O P DDD.D

Actual Custput: 00D, I; 0000 ow: 000D

e Fi M |
ne "33
o[
PIC Auto PIC Manusl

D000 % ot 000.0 %

EStop Cutput Ovemide: | 000.0% 100 100
P ODD.D Pw: 0D0.0 80 80
1. 0DD.0 DW: 000.0 60 60
D: 000.0 40 40
- -

0] [0
T T T T T T T i T T T
m 10:58:39 AM  10:58:59 AM 10:59:19 AM  10:59:39 AM

12/31/2000 12/31/2000 12/31/2000 12/31/2000

9.5.4.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplates:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.

Auto Mode SP Output Displays PLC set point to be used in Auto Mode.

Manual Mode SP Input Adjusts the PLC set point when in Manual Mode

Actual Input I/O Field Displays the input to the PID_Compact block.

Actual Output I/O Field Displays the output of the PID_Compact block.

PID Auto Button Button Sets PID control to Auto

PID Manual Button Button Sets PID control to Manual

Auto Output Override Output Displays PLC value for auto mode PID override value

Manual Output Override Input Adjusts the override output value when in manual mode

EStop Output Override I/O Field Adjusts the PID override output when an E-Stop occurs. iEStopFunction
must be set to ‘HMISetPoint’ to enable this input

P Field I/O Field Proportional gain value

| Field I/O Field Integral gain value

D Field I/O Field Derivative gain value
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PW Field I/O Field Proportional Weight

DW Field I/O Field Derivative Weight

PreTune Button Button Initializes a pre-tune in the PID_Compact Block
Fine Tune Button Button Initializes a fine tune in the PID_Compact Block
Manual Tune Button Button Initializes a manual tune in the PID_Compact Block
RESET Button Button Resets the device

CLOSE Button Button Exits the pop up screen

9.5.4.3. HMI Pop-up Interface
The device interface is shown below. The following properties are linked to the interface:

HMI_PID: Needs to be mapped to the same ‘udtHMI_PID’ used by the Function Block
rLeftY-AxisEndValue: Maximum value for the left Y-Axis of the Trend Graph. This will typically be the
maximum value of the variable that is being controlled, water temperature for this example. Adjusted
directly in table. Note: This is only used for the PID Control pop-up with Trend Graph
rLeftY-AxisStartValue: Minimum value for the left Y-Axis of the Trend Graph. This will typically be the
minimum value of the variable that is being controlled, water temperature for this example. Adjusted
directly in table. Note: This is only used for the PID Control pop-up with Trend Graph
rTimeAxisRangelnSeconds: Defines the number of seconds being shown on the Trend graph. Adjusted
directly in table. Note: This is only used for the PID Control pop-up with Trend Graph

sFont: Sets the font style used in the popup.

sFontGraph: Sets the font style used for the graph.

sFontTitle: Sets the font style used in the title.

sFormatPattern: Changes data format of values, setting amount of leading and trailing zeros of outputs.
Adjusted directly in table

sTitle: Sets title of the pop-up display. Adjusted directly in table

sUnit: Sets the units used in the display. Adjusted directly in table

Trend: This is configured by right clicking on the trend on the pop up and adding the relevant tags to the
trend. Note: This is only used for the PID Control pop-up with Trend Graph

|§,Pmperties ||"_i.l||1fo yHﬂ Diagnostics ‘

Properties Interface ” Animations ” Events || Texts |
2B E
Hame Static value Dynamization
~ Properties_Faceplate
HMI_PID dbWaterSystern_WaterTemperature_PID_WaterTemplinterface
rLefer-AdsEndvalue 100
rLefty-AuisStartvalue 0
50 [
Tahoma, 9px, style=Bold
Tahorna, 11px. style=Bold
Tahoma, 11px style=Bold
9999
FID Control Title
%

fTimeAxsRangelnSecands

sFant
sFontGraph
sFontTitle
sFormatPattern
sTitle

sUnit

Trend

i e e

*Note: If custom values are required for both the right and left Y-Axis, use the PID control without the Trend
Graph and add a new one in manually. The right Y-Axis for the pop-up with the Trend Graph is set to default
to values between 0 and 100, representing the percentage of the PID control.
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9.5.5. WinCC Professional Pop-up Screen

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

9.5.5.1. Screen

PID Control Pop-up PID Control Pop-up w/Trend Graph

PID Control Title PID Control Title
e [ — e e

=P SP: 0.0000 "% Ovemide 00 %
Sp; =E= SP:
0.0000 E-Gtop Output Owvemide:  **%0g
Actuzl Input: 0.0000
Actuz] Input: 0.0000 - ) eeg, p, E*2 Py £5%

It XX Dl EEE

Actual Output: 3
o PreT: Fire Manual
Sl Tune Tune D: ¥t
PID Auto PID Manusl
AL

% Ovemide 0.0 %

E-Stop Output Ovemide: 5% g 1.0
p; =xx Py ===

[; #x=x DWW === 0.5
D %=

9:10:00 AM  9:10:20 AM  9:10:40 AM
11/30/2018  11/30/2018  11/30/2018

9.5.5.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object.
**2** = PID_Compact_Popup_Pro or PID_Compact_Popup_Graph_Pro

**3** = The desired title for the pop-up. E.g. "Water Temperature PID"
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreenIinScreenWindow AccessPath, "Screen window_1", "**2%*"

HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3%*"

End Sub

9.5.6. SiVArc Implementation.
Two screen rules are defined for the object. Both create pop-ups, depending on conditions. If either

NetworkTitle[1] isn't defined, or is defined to anything besides “TREND”, fpPID_Compact_Popup (no graph) will be
used. If it is defined to “TREND" fp_PID_Compact_Popup_Graph will be used.

There is no WinCC Professional SiVArc implementation for the PID objects.

9.6. Standard Alarm Interface — fbAlarmWarning
9.6.1. Description
The Standard Alarm Interface provides an easy way to setup additional alarms. Alarms will latch until reset.

#ALM_MainWaterPumpPressure

WB161
“fhalarmWarning”
EN ENO

#ractualWaterPressure #ractualWaterPressure %DB710.DBX16.1

I I I I "dbErrors_Watersystern”.

== = . ; - .
| Real | | Real | binWarning  bOutWarning —jbMainPumpHighPressure
100.0 1200 WBT10.DBX16.0

"dbErrors_Watersystem”.
bOutalarm —i biainPumpHighHighPressure

#rActuslWaterPressure

| Real | blnAlarm
120.0 #hinRezetError — hinResetErraor

9.6.2. Function Block Interface
9.6.2.1. Input Parameters

Input Variables Type Description
bInWarning Bool Warning Signal. Provides warning when signal is true
binAlarm Bool Alarm Signal. Provides alarm when signal is true
binResetError Bool If an error condition exists, the error must be resolved first, then set this bit high to
reset the internal error
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9.6.2.2. Out Parameters

Out Variables Type Description
bOutWarning Bool Signal used to show warning is active
bOutAlarm Bool Signal used to show alarm is active and has not been reset

9.6.3. HMI Icon Display

The HMI interface is done through the Alarm banner. There is no faceplate for this object. For information on how
to utilize alarms, see ‘Siemens Open Library — Siemens Alarm Generation” document.

10. Load Cell Modules

10.1. SiwarexU — fbSiwarexU
10.1.1. Description

This block provides a basic weighing interface when using a Siemens SiwarexU load cell module.

#5¥U_LoadCell

YFB170
fhSiwarex"
EM EMO
falze = hinTare rOutWeight — #rilieight
Reset Ermors rOutTareValue — #rlemp
#hbInResetErrar — binResetError bOutError — #bTemp

%15 — tinUpdateTimeout ERROR Siwarexl) — "dbErrars_System”.5XU_LoadCell

B3
“IB_LoadCellstatus" bylnStatus
W

"W _LoadCell” — winWeight

iinNumDecimals

10.1.2. Function Block Interface
10.1.2.1. Input Parameters

Input Variables Type Description
binTare Bool Tares the current load cell reading
tinUpdateTimeout Time Defined update time of the load cell reading
byInStatus Byte Status byte from the Siwarex module
winWeight Word Weight input from the Siwarex module
iInNumDecimals Int Number of decimals configured on the module
binResetError Bool |f an. error condition exists, the error must be fixed first, then set this bit high to reset
the internal error
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10.1.2.2. Out Parameters

Output Variables Type Description
rOutWeight Real Scaled weight reading
bOutError Bool Error exists
rOutTareValue Real Current amount between module zero and current reading
ERROR_SiwarexU udtError_Si | This output UDT has one bit for every type of error. It should be mapped to
warexU the HMI's error list. It can also be used for advanced debugging of the error
state

10.1.3. User Defined Types
10.1.3.1. udtError_SiwarexU

Name bata Description
Type
GroupError Bool Group error, check module
WriteAccessFailed Bool Module write access denied, check configuration
CalibrationNeeded Bool Module has not been calibrated or has invalid calibration parameters
UpdateTimeout Bool Module failed to update within specified time

10.1.4. HMI Display
The SiwarexU block does not currently have a provided HMI implementation.

10.2. SiwarexWP321 Weighing System — fbSiwarexWP321

10.2.1. Description
The SiwarexWP321 Function Block is used to interface with Siemens’ Siwarex WP321 electronic weighing systems. It

provides a more easily read and interfaced between the fbSiwarexWP321Limited_SIMATIC function block and
HMls.
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#fhSwarexP321

_Instance
WrB152
fhSiwarexwP3iz1®
EM EMNO
#ilnMode — jinmode rOutWeight — #rTemp
0 — jlnAddress bOutError =i #bTemp
iinNumDecimal ERROR_
3 5 Siwa rexyiF #Error_Siwarex
falze — binTare
#binResetError — hinResetError
“dbHMI_SIN".
HIL_
SiwarexCalibratio
n HMI_Calibration
“dbHMI_SIN".
HRAL_ Hl
SiwarecContral — giwarexContral
10.2.2. Function Block Interface
10.2.2.1. Input Parameters
Input Variables Type Description
. Mode input. See Section 12.1.2 of the Library Overview and Architecture
iinMode Int .
document for further details
ilnAddress Int Starting logical address for the SiwarexWP321.
ilnNumDecimal Int Number of decimal places to return.
binTare Bool Tare push button.
If an error condition exists, the error must first be fixed, then set this bit high to
binResetError Bool .
reset the internal error
udtHMI_Si | This UDT is used to communicate to the HMI. Inside the UDT are variables
HMI_Calibration warexCalib | needed to zero, calibrate and configure and standing still range and time. Also
ration inside this UDT are all feedback signals including errors and current weight.

*Only valid in Automatic Mode

10.2.2.2. InOut Parameters

In/Out Variables Type Description
udtHMIL_Si | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
HMI_SiwarexControl warexContr | variables needed to set device mode, manual override tare and address the
ol device.
10.2.2.3. Out Parameters
Output Variables Type Description
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rOutWeight Real Current system weight either the measured weight, in auto mode, or the input
weight from the HMI in manual mode.
bOutError Bool Error Exists
ERROR_SiwarexWP udtError_Si | This output UDT has one bit for every type of error. It should be uses for
warexWP debugging errors and displaying error messages.

10.2.3. User Defined Types

10.2.3.1. udtHMI_SiwarexCalibration

Name Type Description
bPB_ZeroLoadCell Bool Push button to zero the load cell
bPBEN_ZerolLoadCell Bool Enable scale zeroing
bPB_CalibrationWeight0 Bool Push button to set current weight as calibration weight 0
bPBEN_CalibrationWeight0 | Bool Enables set calibration weight 0
bPB_CalibrationWeight1 Bool Push button to set current weight as calibration weight 1
bPBEN_CalibrationWeight1 | Bool Enables set calibration weight 1
bPB_CalibrationWeight2 Bool Push button to set current weight as calibration weight 2
bPBEN_CalibrationWeight2 | Bool Enables set calibration weight 2
bPB_SetValues Bool Push button to set calibration values
bPBEN_SetValues Bool Enables setting of calibration values
bPB_EnableCalibration Bool Toggles the enabling of calibration
bTOG_EnableCalibration Bool Status of calibration enable
bPB_ResetCalibration Bool PB to reset calibration routine
bPB_ReserError Bool Push button to reset error
b3WeightCalibrationMode | Bool Calibrate using 3 weights instead of 2
bError Bool Error exists
iModuleAddress Int IO address of module to calibrate
iState Int State of the module calibration
iErrorCode Int HMI error code
iNumberOfDecimals Int Number of decimals to display weight
rCalibrationWeight0 Real Value of calibration weight 0
rCalibrationWeight1 Real Value of calibration weight 1
rCalibrationWeight2 Real Value of calibration weight 2
rMaximumWeight Real Maximum measurable weight
rActualWeight Real Current Weight measured by load cell
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rStandstillRange

Real

Weight range of standstill

rStandstillTime

Real

Time needed to achieve standstill (s)

10.2.3.2. udtHMI_SiwarexControl

Name Type Description
iMode Int Current device mode
iErrorCode Int Error code
iStatus Int Status for the HMI
iModuleAddress Int IO Start address of the module
bPB_TarLoadCell Bool Push button to tear the load cell
bPBEN_TarLoadCell Bool Enable taring of the load cell
bPB_DeleteTareValue Bool Push button to delete current tare
bPB_ReserError Bool Push button to reset error
bError Bool Error exists
rActualWeight Real Current weight measured by the load cell
rManualWeight Real Manual override weight for HMI

10.2.3.3. udtError_SiwarexWP

Name Type Description
CommandError Bool A command finished with an error
AddressError Bool Incorrect hardware address
RecordTransmissionFailed | Bool Runtime error during transmission of data record
Read Error Bool Reading of I/O data failed
CommunicationLost Bool SiwarexWP module is not responding
CommandSentAtStartup Bool Command was sent during startup
DataRecordMismatch Bool Data record version dose not match firmware
InvalidCommand Bool An invalid command was sent to the module
DataOperationError Bool Synchronous data operations error has occurred
InternalFault Bool Module failed — replace the module
LoadingVoltageMissing Bool Low voltage — check supply voltage on module
HardwarelnterruptLost Bool Incorrect interrupt processing
ModuleNotAvailable Bool Module is not ready for normal operations
Undervoltage Bool Voltage drop to load cells is to large
Overload Bool Scale overloaded
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Underload Bool Scale underloaded — check mechanical system

ChecksumeErrorinParameter | Bool Incorrect parameters — reset to factory defaults

ChecksuméErrorlnProgram | Bool Incorrect module program — reset firmware or replace module

10.2.4. HMI Icon Display
10.2.4.1. HMI Icon Display Object
The library contains the following display to be used on the HMI screen:

SiwareWP321 Title

0000.000 ... ;s

Reset Settings Tare

10.2.4.2. HMl Icon Interface
The device interface is shown below. The following six properties need to be assigned to the object:

- bTemp_Standstill: needs to be mapped to the static variable bAtStandstill uses by the function block.
- HMI_SiwarexCalibration: Calibration needs to be mapped to the same ‘udtHMI_SiwarexCalibration

- used by the Function Blocks

- HMI_SiwarexControl: Control needs to be mapped to the same ‘udtHMI_SiwarexCcontrol

- used by the Function Blocks

- sFormatpattern: Sets the amount of leading/trailing zeros of the display value

- sTitle: Sets the icons title.

- sUnits: Sets the unit the value is displayed in (i.e. amps, centimeters etc.)

| Properties " Interface " Animations ” Events " Texts |

HR=—
Marne Static value Dynamizaticn
* Properties_Faceplate
bTernp_Standstill 4
HMI_SiwarexCalibrati... dbHMI_SIM_HMI_SiwarexCalibration
HMI_SiwarexControl dbHMI_SIM_HMI_SiwarecCantrol
9999 999
SiwareWP321 Title

sFormatpattern
sTitle

v ard

slinits

10.2.5. HMI Control Pop-up Faceplate
The HMI pop up provides a detailed display of the status of the SiwarexWP321. Additionally, it allows for control
when the System Mode is Independent or Manual modes.
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10.2.5.1. HMI Pop-up display

SiwarexWP321 Title

Gross Weight: DO0D0.000

Manual Vahe: Q000,000
Standstill Range:  DDDD.D0D
Standstill Time: 0000, 00D

Delete Tare Tare

Calibration

10.2.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is Independent. Button
is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is Independent.
Button is green when device is in Manual Mode.

Error Status Field I/O Field Displays current error status. Field box turns red if any errors are present, and
displays active error text. It will scroll through multiple alarms.

Manual Value I/O Field Weight to output when in manual mode

Standstill Range I/O Field Maximum amount the weight can drift up or down in the standstill time and still
return that the scale has reached a standstill.

Standstill Time I/O Field Time for which the weight must remain in the range set by standstill range to return
that the scale has reached standstill

Delete tare Button Deletes the existing tare value used by the scale

Tare Button Sets the scales current weight as the tare value, effectively shifting the reading to
zero.

Calibration Button Opens the calibration popup screen, used to calibrate the SiwarexWP321 module.

RESET Button Button Resets errors

CLOSE Button Button Exits the pop up screen
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10.2.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_SiwarexCalibration,
HMI_SiwarexControl, sFont, sFormatPattern, sTitle, and sUnits. The HMI_ SiwarexCalibration needs to be mapped
to the same 'udtHMI_ SiwarexCalibration” used by the Function Block. The HMI_ SiwarexControl needs to be
mapped to the same ‘udtHMI_ SiwarexControl used by the Function Block. The sFont property controls the font
name used by text elements. The sFormatPattern should be set to display the desired number of decimal places
and preceding zeros. The sTitle property requires a string passed into it, and this value will display at the top of
the Pop-up. sUnits should be set to display the correct units that the scale is reading out in.

| Properties " Interface " Animations || Events ” Texts |
2B E
Mame Static value Dynamization

| * Properties_Faceplate
Hill_SiwarexCalibration
HMI_SiwarexControl

sFont ~ Tahoma, 11px, styl...
sFormatFatiern I~ 9990 999

=Title e SiwarexWP321 Title
tlnits I~

10.2.6. HMI Calibration Pop-up Faceplate
The HMI calibration pop up provides a detailed display for calibrating the SiwarexWP321. Additionally, it allows for
calibration modes and configuration changes.

10.2.6.1. HMI Pop-up display

SiwarexWP321 Title

Enable Calibration

Module Address:  QDDODODO Disable 3 Weight Calibration

Calib. Weight 0  000.00kg Calib. Weight 2 000.00kg

Calib. Weight 1  0o0.00kg  Max Weight 000.00kg Accept Values

Standstill Range goo.ookg  Standstill Time 000, 00s

Calibrate Weight 0 Calibrate Weight 2

RESET BEIT
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10.2.6.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description
Top bar I/O Field Input 10 field at the top of the popup screen
Enable Calibration Button Enables calibration of the SiwarexWP321
Module Address I/O Field Siwarexwp321 module address
Start Calibration Button Starts a calibration cycle
Disable 3 Weight Calibration | Button Disables and reenables three weight calibration mode
Gross Weight I/O Field Gross weight read by the unit
Zero Load Button Zeros the load cell (Not the same as tare)
Bottom bar I/O Field Output IO field for the calibration/system status
Calib. Weight 0 I/O Field Actual mass of calibration weight zero
Calib. Weight 1 I/O Field Actual mass of calibration weight one
Calib. Weight 2 I/O Field Actual mass of calibration weight two
Max Weight I/O Field Maximum allowable weight for the unit
Standstill Range I/O Field How much can a reading drift and still be considered at a standstill
Standstill Time I/O Field How long must the reading stay in the stand still range to be considered at a
standstill
Accept Values Button Accept calibration weights and parameters
Calibrate Weight 0 Button Sets the SiwarexWP321 to measure calibration weight zero
Calibrate Weight 1 Button Sets the SiwarexWP321 to measure calibration weight one
Calibrate Weight 2 Button Sets the SiwarexWP321 to measure calibration weight two
Reset Button Resets the unit, clearing any errors
Exit Button

10.2.6.3. HMI Pop-up Interface

The device interface is shown below. Eight properties are linked in this interface: HMI_SiwarexCalibration,
HMI_SiwarexControl, sFont, sFormatPattern, sTitle, and sUnits. The HMI_ SiwarexCalibration needs to be mapped
to the same ‘'udtHMI_ SiwarexCalibration” used by the Function Block. The HMI_ SiwarexControl needs to be
mapped to the same ‘udtHMI_ SiwarexControl used by the Function Block. The sFont property controls the font
name used by text elements. The sFormatPattern should be set to display the desired number of decimal places
and preceding zeros. The sTitle property requires a string passed into it, and this value will display at the top of
the Pop-up. sUnits should be set to display the correct units that the scale is reading out in. sBottomBar should be
tied to the calibration status. sTopbat can be tied to any input needed by the SiwarexWP321 for calibration.
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| Properties " Interface " Animations " Events " Texts

A —
izB =
Marme Static value Dynarnization
* Properties_Faceplate
HMI_SiwarexCalibration
HMI_Siwa rexCantrol

sEotomEBar I 0

sFont i~ Tahoma, 11px styl_.
sFormatPattern I~ 9995999

=Title I~ SiwarexiF321 Title
sTopBar [~ 0

sUnits I~

10.2.7. WinCC Professional Pop-up

The pop-up screen looks and functions like the faceplate described above. However, it must be loaded into a
screen window, and a visual basic script must be used to launch it from the corresponding icon. See “3-Example
Object Configuration” for step-by-step instructions.

SiwarexWP321 Title

10.2.7.1. Screen

Maruzl Valke: ¥
Standstill Range: ===
Standstill Time; ==

10.2.7.2. Script
To launch the screen from the corresponding icon, use the below script in a click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_MTR_ReturnWaterPump”

**2** = Motor_Reversing_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Return Water Pump”
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Sub OnClick(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreeninScreenWindow AccessPath, "Screen window_1", "**2%*"

HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title").Text ="**3**"

End Sub

10.3. SiwarexWP 321 Calibration — fbSiwarexWP321_Calibration
10.3.1. Description
This block works in coordination with the fbSiwarexWP321 block and adds calibration routine functionality on top
of standard weighing functions.

#5W_LoadCell
YFB153
fhsiwarexWP3 21_ Calibration™

EN ENO
Reset Errors rOutWeight #rLoadCellWeight
#binResetError — hinResetErrar bOutErrar —i #bTemp
"dbSystemn” SWX_LoadCellCalibration HM_SiwarexCalibration ERROR_SiwarexWpP "dbErrors_System” SWX_LoadCell

10.3.2. Function Block Interface
10.3.2.1. Input Parameters
Input Variables Type Description

If an error condition exists, the error must first be fixed, then set this bit high to

bInResetError Bool .
reset the internal error

10.3.2.2. InOut Parameters

In/Out Variables Type Description
udtHMI_Si | This UDT is used to communicate to the HMI. Inside the UDT are variables
HMI_Calibration warexCalib | needed to zero, calibrate and configure and standing still range and time. Also
ration inside this UDT are all feedback signals including errors and current weight.

10.3.2.3. Out Parameters
Output Variables Type Description
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rOutWeight Real Current system weight either the measured weight, in auto mode, or the input
weight from the HMI in manual mode.
bOutError Bool Error Exists
ERROR_SiwarexWP udtError_Si | This output UDT has one bit for every type of error. It should be uses for
warexWP debugging errors and displaying error messages.

10.3.3. User Defined Types

10.3.3.1. udtHMI_SiwarexCalibration

Name Type Description
bPB_ZeroLoadCell Bool Push button to zero the load cell
bPBEN_ZerolLoadCell Bool Enable scale zeroing
bPB_CalibrationWeight0 Bool Push button to set current weight as calibration weight 0
bPBEN_CalibrationWeight0 | Bool Enables set calibration weight 0
bPB_CalibrationWeight1 Bool Push button to set current weight as calibration weight 1
bPBEN_CalibrationWeight1 | Bool Enables set calibration weight 1
bPB_CalibrationWeight2 Bool Push button to set current weight as calibration weight 2
bPBEN_CalibrationWeight2 | Bool Enables set calibration weight 2
bPB_SetValues Bool Push button to set calibration values
bPBEN_SetValues Bool Enables setting of calibration values
bPB_EnableCalibration Bool Toggles the enabling of calibration
bTOG_EnableCalibration Bool Status of calibration enable
bPB_ResetCalibration Bool PB to reset calibration routine
bPB_ReserError Bool Push button to reset error
b3WeightCalibrationMode | Bool Calibrate using 3 weights instead of 2
bError Bool Error exists
iModuleAddress Int IO address of module to calibrate
iState Int State of the module calibration
iErrorCode Int HMI error code
iNumberOfDecimals Int Number of decimals to display weight
rCalibrationWeight0 Real Value of calibration weight 0
rCalibrationWeight1 Real Value of calibration weight 1
rCalibrationWeight2 Real Value of calibration weight 2
rMaximumWeight Real Maximum measurable weight
rActualWeight Real Current Weight measured by load cell
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rStandstillRange

Real

Weight range of standstill

rStandstillTime

Real

Time needed to achieve standstill (s)

10.3.3.2. udtError_SiwarexWP

Name Type Description
CommandError Bool A command finished with an error
AddressError Bool Incorrect hardware address
RecordTransmissionFailed | Bool Runtime error during transmission of data record
Read Error Bool Reading of I/O data failed
CommunicationLost Bool SiwarexWP module is not responding
CommandSentAtStartup Bool Command was sent during startup
DataRecordMismatch Bool Data record version dose not match firmware
InvalidCommand Bool An invalid command was sent to the module
DataOperationError Bool Synchronous data operations error has occurred
InternalFault Bool Module failed — replace the module
LoadingVoltageMissing Bool Low voltage — check supply voltage on module
HardwarelnterruptLost Bool Incorrect interrupt processing
ModuleNotAvailable Bool Module is not ready for normal operations
Undervoltage Bool Voltage drop to load cells is to large
Overload Bool Scale overloaded
Underload Bool Scale underloaded — check mechanical system
ChecksuméErrorinParameter | Bool Incorrect parameters — reset to factory defaults
ChecksumErrorinProgram Bool Incorrect module program — reset firmware or replace module

10.3.4. HMI Display

The SiwarexWP 321 Calibration block does not currently have a provided HMI implementation.
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11. Process Control

11.1. First-In-First-Out (FIFO) Queue — fbFIFO

11.1.1. Description
This block implements a standard FIFO queue utilizing variant data types to work dynamically with any array
structure. It includes standard queuing commands such as push, pop, and peek.

#FIFO_Requests

WFBS
“fbFIFD"
EN END
#bMewRequest— binPush iDutErrorCode — #iTemp
#MewRequest — yinPushElement diOutCount — #diCount
#hCheckMext = hinPeek bOutQueueFull —i#bRequestsFull
#bTakeMNext = hinPop bOutQueueEmpty — #bRequestsEmpty

#bClearRequests — hinClear
"dbSystem”.auRequests — yinQutQueue
#MextRequest — yinOutPopPeekElement

11.1.2. Function Block Interface

NOTE: The types of ‘vInPushElement” and ‘vinOutPopPeekElement’ must be identical. The type of
‘vInOutQueue’” must be a single-dimensional array of the type of ‘vinPushElement’. Any type, including UDTs,
may be used.

11.1.2.1. Input Parameters

Input Variables Type Description

binPush Bool Pushes a new item (vinPushElement) to the queue on rising edge
vinPushElement Variant The new element to push to the queue

Places the next item in the queue into vinOutPopPeekElement without
binPeek Bool o

removing it from the queue.
binPop Bool Removes the next item in the queue and places it in vinOutPopPeekElement
binClear Bool Resets the queue, removing all items

11.1.2.2. InOut Parameters

In/Out Variables Type Description
vinOutQueue Variant The single-dimensional array used as the queue
vInOutPopPeekElement Variant When and item is popped or peeked, it is placed here

11.1.2.3. Out Parameters

Output Variables Type Description
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iOutErrorCode Int Displays the current error of the block, if any
diOutCount Dint The number of items in the queue
bOutQueueFull Bool Indicates that the queue has filled the entire array
bOutQueueEmpty Bool Indicates there are no items in the queue

11.1.3. HMI Display
The FIFO block does not currently have a provided HMI implementation.

11.2. Flow Totalizer — fbFlowTotalizer
11.2.1. Description
The Flow Totalizer Function Block integrates the signal from an analog input. The block uses standardized user
defined data types that makes it easy to display total flow, warnings, and alarms on an HMI. The Flow Totalizer
Function Block can be used to integrate any analog signal, but was specifically designed for uses with fluid, mass
and volume based, flow meters.

# fhFlowTotalizer_

Instance
®FB&T1
“foF lowTotalizer®
EN ENO
#ilnMode ilnMode routScaledvalu
3 # rTotalFlow
W52 bOutlowlow —i# bTemp
"W
= bOutlow #bTem
MainWsterPurmpPr Y ' R
essure bOutHigh —i#% bTamp
winValue

bOutHighHigh —i# bTemp
bOutAutn —i# bTamp
bOutErmor =i# bTemp

Ermor. #udt

iinSensarType FlowTotalizer En:JrA_IEI:»gInput

rinEngUnitsMin
rinEngUnitsMax

binResetA nalog
# bINRESEEMO! mem INputEmor

- dBHMI_S I
FlowTotslizerHM . .
binResetTotal

bPE_Feefeuli o =

binEnableTotali
zerfeset

tUE

“dbHMI_SIM".
FlowTotalizertHMI.

BPB_Pauss :_InFauseTumllz

binEnableTotali
TUE e 2EPaUSE

tinSamplelnter

T#1 val

5
o ilnTimelnits
trug — binSIM
rnSIMAnalogha

1.0 lue
“dbHMISIMT. M
FlowTotzslizerH MI FlowTotalizer
Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400

Page 123 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

11.2.2. Function Block Interface

11.2.2.1. Input Paramiters

Input Variables Type Description

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

winValue Word Raw input signal from hardware input

iInSensorType Int Sensor Type determines how the input should be scaled based on the type of sensor.

rinEngUnitsMin Real Minimum value for engineering units

rinEngUnitsMax Real Maximum value for engineering units

rinLowLow Real Value for Low Alarm to trigger. Use loScaling.S7Analog.iRawMin to disable

rinLow Real Value for Low Warning to trigger. Use loScaling.S7Analog.iRawMin to disable

rinHigh Real Value for High Warning to trigger. Use loScaling.S7Analog.iRawMax to disable

rinHighHigh Real Value for High Alarm to trigger. Use loScaling.S7Analog.iRawMax to disable

rinLowLowDeadband Real Deadband for Low Low Alarm. Use 0 to disable

rinLowDeadband Real Deadband for Low Warning. Use 0 to disable

rinHighDeadband Real Deadband for High Warning. Use 0 to disable

rinHighHighDeadband | Real Deadband for High High Alarm. Use 0 to disable

bInResetAnaloginputEr | Bool If an error condition exists, the error must be fixed first, then set this bit high to reset

ror the internal error

binResetTotalizer Bool Reset Totalized Value. Setting this high will reset the totalized value to zero.

binEnableTotalizerRese | Bool Enable Totalizer Reset will enable the totalizer to be reset if the condition is met. Any

t specific conditions that need to be met before resetting the totalizer should be
attached here.

binPauseTotalizer Bool Pause Totalizer will pause the totalizer preventing the current flow, or analog signal
from being added to the totalized value.

binEnableTotalizerPaus | Bool Enable Totalizer Pause will enable the totalizer to be paused.

e

tinSamplelnterval Time Sample Interval is the discreet time interval over which the analog input will be
integrated. For optimal accuracy this should be set to the maximum refresh rate of the
analog sensor.

iInTimeUnits Int Time Units for Sample Interval. Default, 0 = milliseconds, 1 = seconds, 2 = minutes, 3
= hours, 4 = Days.

bInSIM Bool Sets simulation mode on/off

riInSIMAnalogValue Real Simulation override value

*Only valid in Automatic Mode

11.2.2.2. InOut Parameters

In/Out Variables Type Description
HMI_FlowTotalizer udtHMI_Flo | Stores information about the flow totalizer, such as totalized flow, mode, current
wTotalizer flow and control, for uses with the HMI.
11.2.2.3. Out Parameters
Output Variables Type Description
rOutScaledValue Real Current totalized flow
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bOutLowLow Bool Low low alarm is active

bOutLow Bool Low warning is active

bOutHigh Bool High warning is active

bOutHighHigh Bool High high alarm is active

bOutAuto Bool This output indicates whether the block is in auto mode

bOutError Bool This output indicates whether there’s an error condition in the motor

ERROR_FlowTotalizer Udt_Error_ | This output UDT has one bit for every type of error. It should be mapped to
Analoginp | the HMI's error list. It can also be used for advanced debugging of the error
ut state

11.2.3. User Defined Types
11.2.3.1. udtHM|_FlowTotalizer

Name Data Type Description
bPB_ResetResult Bool PB reset result
bPBEN_ResetResult Bool Enable PB reset result
bPB_Pause Bool PB pause result
bPBEN_Pause Bool Enable PB pause result
rOutScaledValue Bool Current Scaled result

HMI_Analoginput

udtHMI_Anologlnpu
t

HMI and settings for the analog sensor input

11.2.3.2. udtError_FlowTotalizer

Name Data Type Description
LowLowAlarm Bool Value below low low set point
HighHighAlarm Bool Value above high high set point
Invalid Bool Invalid input valid

11.2.4. HMlI Icon Display

11.2.4.1. HMI Icon Display Object
The library contains the following display to be used on the HMI screen:

+25000
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11.2.4.2. HMl| Icon Interface

The device interface is shown below. The following four properties need to be assigned to the object:

- HMI_FlowTotalizer: Control needs to be mapped to the same 'udtHMI_FlowTotalizer used by the Function

Blocks

- sFont: Determines the font style and size

- sFormatPattern: Sets the amount of leading/trailing zeros of the display value
- sUnit: Sets the unit the value is displayed in (i.e. amps, centimeters etc.)
- OpenPopUp: will open the HMI pop up to control the Flow Totalizer

| Properties || Interface || Animations

|| Events

|| Texts |

i2B E
Mame a
* Properties_Faceplate
HMI_FlowTotalizer

Static value

Dynamizaticn

dbWaterSysterm_FlowTotalizer

Tahoma, 16px styl...

sFont r\-l
sFormatPattern I~ dll; 99999
sUnit ~ dll; g

| Properties || Interface || Animations || Events || Texts

r*T BE X

E OpenPopUp
¥ ShowPopupScreen
MName of the screen
X coordinate
Y coordinate

Display mode

Animation
Animation speed
<Add functionz=

|§, Properties || ?i Info

||ﬂ Diagnostics

FlowTotalizerPopUp

[l o

(<]

[2]

11.2.5. HMI Pop-up Display

The HMI pop up provides a detailed display of the status of the Flow Totalizer device. Additionally, it allows for
control of the device when the System Mode is Independent or Manual.

11.2.5.1. HMI Pop-up Display

The library contains a single pop-up faceplate shown below:
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Flow Totalizer Title

Simalation Vahe: 00DD00.0 kP
Irpart W ahes: 000000, 0kPa
Active Vahe: 000000, 0kPa
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-
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11.2.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description

Auto Mode Button Button Sets device to Auto Mode. Only available when global mode is
Independent. Button is green when devices is in Auto Mode.

Manual Mode Button Sets device to Manual Mode. Only available when global mode is
Independent. Button is green when device is in Manual Mode.

Simulation Value I/O Field Sets the analog input override value which is used if the totalizer is set
to manual mode.

Input Value I/O Field Current input being read by the analog input.

Active Value I/O Field Current totalized flow value.

Status Field Symbolic Displays current status of device. Field is red for alarm state, yellow for

I/O Field warning state, and grey for normal operation.

Pause Button Will Pause the flow totalizers value until pressed again

RESET Button Button Resets errors. Note: To reset the totalizer value press the reset button
on the flow totalizer icon.

CLOSE Button Button Exits the pop up screen

11.2.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_FlowTotalizer, sFont, sFontTitle,
sTitle, sSFormatPattern, and sUnits. The HMI_FlowTotalizer needs to be mapped to the same
‘udtHMI_FlowTotalizer_Control” used by the Function Block. The sFont property controls the font name and size
used by text elements. The sFormatPattern property determines how the values are displayed. The sTitle property
requires a string passed into it, and this value will display at the top of the Pop-up. The sUnits property controls
the displayed unit.

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 127 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

Properties Interface || Animations || Events || Texts
iZBE

Name a Static value Dynamization

* Properties_Faceplate
HMI_FlowTotalizer dbWaterSystern_FlowTotalizer
sFont I Tahoma, 9px
sFontTitle I Tahoma, 11px, styl...
sFormatFatiern I~ 999995 9
sTitle I~ Ellld’ Total Water Flow
sUnits i~ mp gallons

11.2.6. WinCC Professional Pop-up Screen

11.2.6.1. PopUp

| Crvamide Vahes: 0.0 kP
Iniput Vahe: 0.0kPa
Active Valee: 0.0kPa

Status OK

RESET CLOSE

11.2.6.2. Script
To launch the screen from the corresponding icon, use the below script in a right click event on the icon, with the
following replacements:

**1** = the HMI tag prefix for the desired instance of the object. For example, this might be
"dbWaterSystem_AO_CoolingCoil”

**2** = 10_AnalogOutput_Popup_Pro

**3** = The desired title for the pop-up. E.g. “Cooling Coil”
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Sub OnPressRight(ByVal item)

SetPropertyByConstant AccessPath, "Screen window_ 1", "TagPrefix", "**1**"
SetPropertyByConstant AccessPath, "Screen window_1", "Visible", "True"
ActivateScreenInScreenWindow AccessPath, "Screen window 1", "**2%*"
HMIRuntime.Screens(AccessPath & ".Screen window_1:**2**") Screenltems("Title"). Text = "**3**"

End Sub

11.3. Level Monitoring — fbLevelMonitor

11.3.1. Description
This block monitors the level of a tank or container with an analog level sensor and can alert on preset high and
low level set points with a configurable debounce.

FLVL_WaterTank

YrB183
fhlLevelMonitor™
EM EMNOD
#rTankLevel rinLevel routLevel #rTemp
5.0 — rinLevelLow bOutLeveloK —i#blevelOk
540.0 — rinLevelHigh bOutLevelLow — & b5tartRefill

t%2: — tinLevelDebounce bOutLevelHigh — #bStopRefill

11.3.2. Function Block Interface
11.3.2.1. Input Parameters

Input Variables Type Description
rinLevel Real Input signal form the sensor to be monitored.
binLevelLow Real Value to trigger low level active
binLevelHigh Real Value to trigger high level active
tinLevelDebounce Time Debounce time for level value to hit high/low set point

11.3.2.2. Out Parameters

Output Variables Type Description
rOutLevel Real rinLevel value passthrough
bOutLevelOk Bool rinLevel is within the process values and there are no warnings or alarms.
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bOutlLevelLow Bool Indicates the level is at or below the configured low level

bOutLevelHigh Bool Indicates the level is at or below the configured high level

11.3.3. HMI Display
The Level Monitor block does not currently have a provided HMI implementation.

11.4. Advanced Level Monitoring - foHopperLevel

11.4.1. Description

This block utilized multiple fbLevelMonitor instances to add more level monitoring features. This includes more
alarms (low-low, low, high, and high-high) as well as positive feedback that the container level is within the
specified allowable range.

#fhHopperionitor

_Instance
Y%rB184
foHopperMonitor®
EM EMO
#rTotalFlow rinLevel routlLevel #rlemp
binEnableAlar bOutProcessle
true — mlLow velOk —#bTemp
binEnableAlar bOutProcessle
true — mHigh vellLow —#bTemp
tinProcessDebo  bOutProcesslLe
T#5s unce velHigh == &bTemp
tinAlarmDebou  bOutAlarmlLeve
T#0s nce ILow —i&#ETemp
#hinResetError — hinResetErrar bOutAlarmLeve

IHigh —1#bTemp
bOutError —1#bTemp

FError_
ERROR_Hopper — HopperLevel

500.0 — rinTankCapacity

*dbHM_SIN".
HIAL_

HopperLevel — qu Hopper

11.4.2. Function Block Interface
11.4.2.1. Input Parameters

Input Variables Type Description
rinLevel Real Input signal form the sensor to be monitored.
binEnableAlarmLow Bool Enables monitoring for the Low Level Alarm.
binEnableAlarmHigh Bool Enables monitoring for the High Level Alarm.
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tinProcessDebounce Time Debounce time, how long the signal needs to remain in violation of the
process values to give a warning.

tinAlarmDebounce Time Debounce time, how long the signal needs to remain in violation of the
process values to give a alarm.

binReserError Bool If an error condition exist, the error must be fixed first, then set this bit high to
reset the internal error.

rinTankCapacity Real What is the maximum value of rinLevel.

11.4.2.2. InOut Parameters
In/Out Variables Type Description
HMI_Hopper udtHMI_H | This In/Out UDT is used to communicate to the HMI. Inside the UDT are all the
opperlevel | variables needed to configure additional settings and provide status to the HMI
11.4.2.3. Out Parameters
Output Variables Type Description
rOutLevel Real rinLevel unless the monitor is in manual mode, in which case this is the
manual/override value set by the HMI pop-up.

bOutProcessLevelOk Bool rinLevel is within the process values and there are no warnings or alarms.

bOutProcessLevelLow Bool Warning that rinLevel is below the process low level.

bOutProcessLevelHigh Bool Warning that rinLevel is above the process high level.

bOutAlarmLevelLow Bool Alarm that rinLevel is below the alarm low level.

bOutAlarmLevelHigh Bool Alarm that rinLevel is above the alarm high level.

bOutError Bool This output indicates that there's an error condition in the monitor.

ERROR_Hopper

udtError_Ho
pper

This output UDT has one bit for every type of error. It should be mapped to
the HMI's error list. It can also be used for advanced debugging of the error
state

11.4.3. User Defined Types

11.4.3.1. udtHMI_HopperlLevel

Data -
Name Description
Type
Control:
iMode Int Current mode, 1 = Auto, 2 = Manual/Override
rLLAlarm Real Low level alarm setpoint.
rHLAlarm Real High level alarm setpoint.
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rLLProcess Real Low level warning setpoint.

rHLProcess Real High level warning setpoint.
rTankCapacity Real Maximum value of input/tank.
bPB_ResetError Bool Reset errors pushbutton.

rManualLevel Real Manual override value.

Status:

bError Bool Overall Error.

bLLProcess Bool Value below low level warning setpoint.
bHLProcess Bool Value above high level warning setpoint.
bLLAlarm Bool Value below low level alarm setpoint.
bHLAlarm Bool Value above high level alarm setpoint.
rLevel Real Current effective level.

iStatus Int Status value

11.4.3.2. udtError_Hopper

Name ?;;2 Description
LowLevelSignalFailure Bool Not used
LowPressureSignalFailure Bool Not used
HighPressure Bool Not used
LowPressure Bool Not used
HighLevel Bool Value is above the high level alarm setpoint.
LowLevel Bool Value is below the low level alarm setpoint.

11.4.4. HMI Icon Display
11.4.4.1. HMI Icon Display Objects
The library contains the following objects to be used on the HMI screen:

Hopper Level Bar Hopper Level Numeric
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11.4.4.2. HMI Icon Appearance and Functionality
The device appearance’s changes depending on the state it is in, see table below for description:

Indicator Meaning

Background Color Clear/Grey: Ok, state
Yellow: Warning state
Red: Alarm state
Yellow Border Manual override mode

11.4.4.3. HMl| Icon Interface

The device interface is shown below. The HMI_HopperLevel needs to be mapped to the same
‘'udtHMI_HopperLevel used by the Function Block. Also, units and scale max and min should be set to match
physical parameters. bAuto-scale can be set to allow the program to automatically set the scale gradation.
bShowLimitLines toggles the visibility of markers that denote high and low limits. cForegroundColor is an rgb
input that determines the color of the bar. dScale_gradation allows the user to manually determine the tick mark
locations on the bar. dScaleMax and dScaleMin set the maximum and minimum values respectively.
iDecimalPlaces determines the decimal accuracy of the scale markers. ilntegerDigits sets the max number of digits
that an integer on the scale can have. sUnit sets the units which are displayed following the max and min values.
For the numeric icon sFormatPattern accomplishes the work of ilntergerDigits and iDecimalPlaces. Additionally on
the numeric icon the user can set sFont to set the font style and size of the displayed data.

Hopper Level Bar:

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 133 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

| Properties || Interface " Animations " Events " Texts
2B E
Mame Static value Dynarnization
|"" Properties_Faceplate
bAuto-scale P o, [l
bShowLimitLines P 5, ]
bShowLimitharkings P o, ]
cForegroundColor [~ -0,122,204
dScale_gradation M 9 100
dscaleMax 4 55 500
dcaleMin I~ i
HMI_HopperLevel dbHMI_SIM_HMI_HopperLevel
iDecirnal_places I~ 0
iinteger_digits i~ 3
cUnit I~
Hopper Level Numeric:
| Properties ” Interface ” Animations ” Events u Texts
2B E
MName Static value Dynarmization
|" Properties_Faceplate
HMI_HopperLevel dbHMI_SIM_HMI_HopperLevel
sFont ~ Tahoma, 16px
sFormat_pattern I~ EIII; 9999
sUnit i~ EIII; cuft

11.4.5. HMI Pop-up Faceplate
The HMI pop up provides a detailed display of the monitor. Additionally, it allows for control of setpoints and
System Mode for manual override.

11.4.5.1. HMI Pop-up Display
The library contains a single pop-up faceplate shown below:
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Hopper Level Title

Curent Effective Level: 187.5

Manusl/Cweride Level: 25.0

High Level Alsrm: 450.0
High Level Warnindg: 400.0
Low Level Warning: 100.0
Lows Level Alzrm: 50,0

Input Out Of Range
K=l N

11.4.5.2. HMI Pop-up Appearance and Functionality
The table below gives a feature description for the pop up faceplate:

Object Type Description
Auto Mode Button Button Sets device to Auto Mode. Button is green when devices is in Auto Mode.
Manual Mode Button Sets device to Manual Mode. Button is green when device is in Manual Mode.
Current Effective Level Output Current level value being monitored
Manual/Override Level Input Manual override value uses when in manual mode
High Level Alarm I/O Field High level alarm setpoint
High Level Warning I/O Field High level warning setpoint
Low Level Warning I/O Field Low level warning setpoint
Low Level Alarm I/O Field Low level alarm setpoint
Status Field Output Monitor error status
Reset Button Reset button to clear errors
Close Button Exists the pop up screen

11.4.5.3. HMI Pop-up Interface

The device interface is shown below. Six properties are linked in this interface: HMI_HopperLevel, sFont,
sFormatPattern, sTitle, sTitleFont, and sUnit. The HMI_ HopperLevel needs to be mapped to the same
‘udtHMI_HopperlLevel' used by the Function Block. The sFont property controls the font name used by text
elements. The sFormatPattern property determines how the setpoint and actual values are displayed. The sTitle
property requires a string passed into it, and this value will display at the top of the Pop-up. The sTitleFont
property controls the font name used by the title text. The sUnit property controls the unit that is displayed on the
setpoint and actual values.
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Properties Interface " Animations || Events " Texts

2B E

Name Static value Dynarmization

|" Properties_Faceplate
HMI_HopperLevel dbHMI_SIM_HMI_HopperLevel
sFont ~ Tahorma, 3px
cFormatFattern I‘\-l 9999
sTitle ~ Hopper Level Title
sTitleFont ~ Tahoma, 11px, styl...
sUnits 4

11.5. Pulsing Output — fbPulser

11.5.1. Description
This block takes a input command and turns it into a pulsing output with configurable on/off times as well as a
maximum count limit.

#PUL_Light
Y%FB381
fbPulser®
EMN EMND
#bnghtDﬂ = hinRun %00 5
5 —{ilnNumPulses bOutPulse ——i"Q_Light”
t#1s —{tinTimeCn
t#500ms tinTimeOff -
11.5.2. Function Block Interface
11.5.2.1. Input Parameters
Input Variables Type Description
bInRun Bool Enables the pulsing output
tInTimeOn Time Amount of time output is turned on each period
tInTimeOff Time Amount of time output is off each period
iInNumPulses Int Number of pulses to output (0 for infinite)
11.5.2.2. Out Parameters
Output Variables Type Description
bOutPulse Bool The pulsing output
bOutDone Bool Pusling complete, iNumPulses achieved
iOutCount Int Current number of pulses complete

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 136 of 160



http://www.dmcinfo.com/
mailto:sales@dmcinfo.com

11.5.3. HMI Display
The Pulsing Output block does not currently have a provided HMI implementation.

11.6. PWM Control = fbPWM
11.6.1. Description
Similar to fbPulser, this block outputs a rough PWM signal with a configurable period and on time. NOTE: For
small or specific time periods, this block may shift the pulse by a maximum of 1 scan length. To minimize error,
place this block in a cyclic interrupt with a length that is a divisor of the period.

Pulse Width Modulation
#PWM _Stepper
WrB382
FoPwa®
EN END
#bRunStepper = hinRunCommand W0 6
1.2 — fnTime0On bOutPWM — "0_Stepper”

5.0 rinPeriod

11.6.2. Function Block Interface
11.6.2.1. Input Parameters

Input Variables Type Description
bInRunCommand Bool Enables the PWM output
rinTimeOn Real Amount of time output is turned on each period, in seconds
rinPeriod Real The total time of 1 period of the PWM, in seconds

11.6.2.2. Out Parameters

Output Variables Type Description

bOutPWM Bool The PWM signal

11.6.3. HMI Display
The PWM Output block does not currently have a provided HMI implementation.

11.7. Rate Calculation — fbRateCalc

11.7.1. Description
This block calculates the derivate (rate) of any process value over time with configurable sampling period and
averaging. NOTE: This block should be called from a cyclic interrupt for maximum accuracy.
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SRATE_Weight

B384
fbRateCalc™
EM EMO
#bPumpRunning — binEnable routRate — #rTankFlowRate
#rlankWeight — rinvalue
%1z — tinTimeBase
t#100ms — tinSampling
%55 — tinAveraging
rue — bincreasing
11.7.2. Function Block Interface
11.7.2.1. Input Parameters
Input Variables Type Description
binEnable Bool Enables the rate calculation
rinValue Real The process value of which to calculate the rate
tinTimeBase Time The denominator of the rate you wish to calculate (e.g. ‘rinValue' is in pounds

and you desire to calculate pounds per minute, ‘tinTimeBase’ would be "T#1m’)

tinSampling Time Frequency of recording process values
tinAveraging Time Frequency of averaging of rate
bincreasing Bool Indicates the rate is increasing (i.e. ‘true’) or descreasing (i.e. ‘false’)

11.7.2.2. Out Parameters

Output Variables Type Description

bOutRate Real The calculated derivative/rate

11.7.3. HMI Display
The Rate block does not currently have a provided HMI implementation.

11.8. Running Average — fbRunningAverage
11.8.1. Description
This block calculates the running average of a single input over a specified period. NOTE: For more accurate
timing this block should be called from a cyclic interrupt, with tinSamplelnterval set to zero.
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“WBa
“fbRunningAverag

e_DB_1"
“WB3IBGE
fbRunningfverage®
EM END
#rvalue rinValue rOutfverage #rhverage

#tTimeBetweenRe iInMum ber0fRe
adings — adings

#la tinFrequency
#bReset m—

11.8.2. Function Block Interface
11.8.2.1. Input Parameters

Input Variables Type Description
rinValue Real The current process value
iINNumberOfReadings Int Number of readings to average together.
tinFrequency Time Frequency at which to gather readings, if using a cyclic interrupt set this to
zero, and call the cyclic interrupt at the desired sample frequency.
binReset Bool Reset running average.

11.8.2.2. Out Parameters
Output Variables Type Description

bOutAverage Real The average of the process value over the specified time

11.8.3. HMI Display
The Running Average block does not currently have a provided HMI implementation.

11.9. Sequencer — fbStepSequencer

11.9.1. Description

This library object provides an easy way to making sequencers and state machines in ladder logic. The block is
intended to be used by multiple instances, one for each step or state, that all share the same instance memory. It
is important that each state machine or sequence use the same instance. If you are creating more than one state
machine, you will need a single instance for each. For example, we want 3 state machines, each containing 5
different states. We would need to create 3 instance memory allocations of foStepSequencer and 15 usages of the
block. Below is an example of a sequencer with 3 steps (step 1— open valve, step 2 — start pump, and idle — stop
pump, close valve). Note that both block usages have the same instance memory (SEQ_Main).
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vork 1: Step1

1ent

#5EQ_Main
WB185
fhStepSequencer”
EM ENO
1 bOutEnterEvent — #b5tartOpenyalve
#cistepl iinstep bOutExtEvent — -
2 bOutPaused — -
#ciStep2 iinNextstep iDutCurrentstep — #iCurrentStep
FVLV_Main.binSignalWork
: : binStepDone
17 25 —1inStepDelay
falze — bInstepMode
falze — bInstepAdvance
#bvalveError — pinit
0
#cildle iinitstep
ork 2: Step2
ent
#SEQ_Main
WB185
fhStepSequencer”
EM EMO
bOutEnterEvent — #b5tartPump
#ciStep2 iinStep bOutExtEvent =1 ...
0 bOutPaused -
#cildle —{jinNextStep iDutCurrentStep — FiCurrentsiep
#VFD_Pump.bOutForward
: : binstepDone
t20ms — tinStepDelay
fal:e — bInstepMode
falze = hinSte pAdvance
#bPumpFaulted — binit
0
#cildle —jInitStep
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11.9.2. Functional Block Interface

11.9.2.1. Input Parameters

Input Variables Type Description
iInStep Int Constant, the step which this block instance represents/
. Next step to go to when this step is done. Will be moved into iCurrentStep
iInNextStep Int .
when binStepDone is true.
binStepDone Bool If true and iCurrentStep = ilnStep, then we move to the next step.
) Time between when the binStepDone rises to when we move states, set to 0 to
tInStepDelay Time )
disable.
This input will pause the state machine at the completion of the current ste
binStepMode Bool I, MPLE Wit pat . . ! Piet ! P
until binStepAdvance is set high.
binStepAdvance Bool When the state machine is paused, this input will trigger the next step.
binit Bool Initializes the state machine to step ilnitStep.
iInitStep Int Step that the machine will be initialized to when blnit is true.
11.9.2.2. Out Parameters
Output Variables Type Description
bOutEnterEvent Bool High for one scan when the state machine enters the state specified by
ilnStep for a single block usage.
bOutExitEvent Bool High for one scan when the state machine leaves ilnStep.
bOutPaused Bool Indicates if the sequencer is paused and waiting on a binStepAdvance signal.
iOutCurrentStep Int Current state/step.
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12. Additional Control Devices

12.1. Airlock Motor - fbAirlock Motor

12.1.1. Description
The Air Lock Motor Function Block is used to control airlocks, or interlocks, consisting of motor and solenoid valve
controlled by digital outputs.

#fhairlock_
Motor_Instance
TFB131
“fhaidock_Motor®
EM EMNOD
T#2: —|tinTimeout
ilnMode — iinMode 7'580-1
#bInEstop — binEstop REEurnWaterF‘ump
bOutForward — Contactar’
W02
g bOutReverse == #bTemp
ReturnWaterPump  |binsignalForwa bOutHome — #bTemp
Aux’ —rd
binSignalRever f"‘rﬂ':"-':"
Falze —|se Q-
BIRERERIEC G MainWatervalves
True —lard bOutwork —i elencid
binEnableRever bOutAuto —#bTemp
False —fse bOutError —#bTemp
#VFD_
WaterFump_ binCoemmandF PDB710.DBX6 0
boutForward e grward “dbErrors_
binCommandR Watersystem”.

Falzg == everse MIR_
ERROR_Motor ReturnWaterFump

5|'.E—

#hInResetError = hinRecetError

binkotorProtect
true =—gr

binLocalDiscan
true = nect
true = hinClutch

falce = bInSIM
"dbWaterSystem®.

MTE_ THMIL_
Return¥aterPump MotorControl

"dbWaterSystem”. HMI_
SOL_MainWater — valveControl

12.1.2. Function Block Interface
12.1.2.1. Input Paramiters

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error
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ilnMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

bInEstop Bool Emergency stop input

binSignalForward Bool Forward feedback bit. This tells the motor function block whether the motor is going
in the forward direction. If no feedback input is available, wire the forward output to
the forward feedback input

binSignalReverse Bool Reverse feedback bit. This tells the motor function block whether the motor is going
in the reverse direction. If no feedback input is available, wire the forward output to
the forward feedback input

binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this direction,
this input should be set to true. To disable the motor from ever traveling in this
direction, this input should be set to false

binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this condition
has been met. If the motor should always be able to move in this direction, this input
should be set to true. To disable the motor from ever traveling in this direction, this
input should be set to false

bInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto mode the
motor will continue to run in this direction until the forward interlock becomes false,
or this input is set low

bInCommandReverse* | Bool This is the reverse command for auto mode. If this input is set high in auto mode the
motor will continue to run in this direction until the reverse interlock becomes false, or
this input is set low

biInCommandPurge Bool Sets the valve to work, if mode is set to 1 and sets the valve's mode to 1.

bInResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to reset
the internal error

bInMotorProtector Bool This input should be wired directly to the motor's circuit breaker input, if available. If

not available, this input should be set to true. When false, the motor is disabled, and
an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor’s safety disconnect switch input, if
available. If not available, this input should be set to true. When false, the motor is
disabled, and an error is triggered

binClutch Bool This input should be wired directly to the motor's clutch input. When false, the motor
is disabled, and an error is triggered
bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

12.1.2.2. InOut Parameters

In/Out Variables Type Description
HMI_MotorControl udtHMI_ | This infout UDT is used to communicate to the HMI. Inside the UDT are
MotorCon | all the variables needed to control the motor in manual mode, including
trol forward, reverse, and stop commands
HMI_ValveControl udtHMI_Va | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
lveControl variables needed to control the cylinder in manual mode
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12.1.2.3. Out Parameters

Output Variables Type Description

bOutForward Bool This output should be wired to the motor’s forward contact

bOutReverse Bool This output should be wired to the motor’s reverse contact

bOutHome Bool Output for home position

bOutWork Bool Output for work position

bOutAuto Bool This output indicates whether the block is in auto mode

bOutError Bool This output indicates whether there’s an error condition in the motor

ERROR_Motor udtError_M | This output UDT has one bit for every type of error. It should be mapped to
otor the HMI's error list. It can also be used for advanced debugging of the error

state

12.1.3. User Defined Types
12.1.3.1. udtHMI_MotorControl

Data _
Name Description
Type

iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .

further details
. Status for HMI display. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .

document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Forward Bool Move forward in manual mode pushbutton
bPB_Reverse Bool Move Reverse in manual mode pushbutton
bPB_Stop Bool Stop in manual mode pushbutton
bPBEN_ResetError Bool Reset Errors pushbutton enabled
bPBEN_Forward Bool Forward pushbutton enabled
bPBEN_Reverse Bool Reverse pushbutton enabled
bPBEN_Stop Bool Stop pushbutton enabled
bForwardOn Bool Forward command is on
bReverseOn Bool Reverse command is on
bSignalForward Bool Forward signal
bSignalReverse Bool Reverse signal
bError Bool Overall error
binterlock Bool Motor interlocked
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12.1.3.2. udtHMI_ValveControl

Data _
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .
further details
! Status for HMI display. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int .
document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Home Bool Move to home in manual mode pushbutton
bPB_Work Bool Move to work in manual mode pushbutton
bPBEN_ResetError Bool Reset Error pushbutton enabled
bPBEN_Home Bool Home pushbutton enabled
bPBEN_Work Bool Work pushbutton enabled
bHomeOn Bool Home command is on
bWorkOn Bool Work command is on
bSignalHome Bool Home feedback
bSignalWork Bool Work feedback
bError Bool Error status
binterlock Bool Valve interlocked
12.1.3.3. udtError_Motor
Name Description
MotorProtectorTripped Motor protector tripped
LocalDisconnectOff Local disconnect off
ClutchTripped Clutch tripped
NoSignalForward No signal from forward contactor
NoSignalReverse No signal from Reverse contactor
MotorNotStopped Motor doesn't stop

12.1.4. HMI Display
The Airlock Motor block utilizes a motor and a solenoid valve HMI objects. See their respective sections 6.4.4 and
7.1.4 for more details.
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12.2. G Series VFD Airlock Motor — fbAirlock_VFD_GSeries

12.2.1. Description

The Air Lock Motor Function Block is used to control airlocks, or interlocks, consisting of motor controlled by a G
series VFD and a solenoid valve controlled by digital outputs. The G Series VFD Airlock Motor controls Siemens G
Series VFD or Micromaster VFDs using Standard Telegram 1. A technology object is not used by this block, which
allows for a lower CPU requirement for each drive and avoids technology object count limitations.

WDEB S
“fhairlock_WFD_
GSeries_DE"
%WFB123
“fhaidock_VFD_GSeries”
EM EMNO
T#5s tinTimeout
#ilnMode — jinMode ?‘?1'0
#bInEstop — binEstop '.'-.-‘aTzerPuranDnta

0~ hwinTelegram

W13
I
WaterPumpConta binSignalConta
CLorAUX — ctor

#bWaterPurnpinte binEnable Forw
rlockOK — ard

binEnableRever

false — 5@
rinCormmandSp
80.0 eed
5.0 — rinRampUpTime
rinRampDownTi
50 me
#bstartpurnpCom binComrmandF

mand — orward
binCommandR
falze — everse
binCommandF
falze — urge
#hinResetError = binResetError

.4

"I binMotorProtect
YiaterPumphMsF" — ar

W15
o
WaterPumpDiscon binLocalDizcon
nect” — nect

frug = hinClutch

"dbWatersystem”.  HMI_VFD_
WFD_WaterPFump Control

"dbWaterSystem”. HMI_
SOL_MainWater — yalveControl

bOutContactor — CtOr
bOutForward — #bTemp
bOutReverse —i#bTemp

#rPumpActualSpe
rOutspeed — &d
bOutHome — #bTemp

%00 .0

Q_

MainWateryalves
bOutWork —i ¢lenacid”
bOutiuto —#bTemp

bOutErrar —#bTemp

PEDB710.DBX2.0
“dbErrars_
WaterSystem”.

ERROR VFD WFD_WaterPFump
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12.2.2. Function Block Interface

12.2.2.1. Input Paramiters

Input Variables Type Description

tiInTimeout Time The amount of time before an error condition triggers an error

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and Architecture
document for further details

binEstop Bool Emergency stop input

hwinTelegram HW_Subm | VFD standard telegram one HW address.

odule

bInSignalContactor Bool Contactor feedback bit. This tells a VFD function block whether the contactor is in the
correct state. If no feedback input is available, wire the contactor output,
bOutContactor, to the feedback input

binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this direction,
this input should be set to true. To disable the motor from ever traveling in this
direction, this input should be set to false

binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this condition
has been met. If the motor should always be able to move in this direction, this input
should be set to true. To disable the motor from ever traveling in this direction, this
input should be set to false

rinCommandSpeed* Real Speed set point for automatic mode in percent. (0.0-100.0%)

rinRampUpTime Real The ramp up time for the VFD in seconds (S57-1500 ONLY)

rinRampDownTime Real The ramp down time for the VFD in seconds (57-1500 ONLY)

bInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto mode the
motor will run in this direction until the forward interlock becomes false, or this input
is set low

biInCommandReverse* | Bool This is the reverse command for auto mode. If this input is set high in auto mode the
motor will run in this direction until the reverse interlock becomes false, or this input is
set low

bInCommandPurge Bool Sets the valve to work, if mode is set to 1 and sets the valve’s mode to 1.

binResetError Bool If an error condition exists, the error must be fixed first, then set this bit high to reset
the internal error

bInMotorProtector Bool This input should be wired directly to the motor’s circuit breaker input, if available. If
not available, this input should be set to true. When false, the motor is disabled, and
an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor’s safety disconnect switch input, if
available. If not available, this input should be set to true. When false, the motor is
disabled, and an error is triggered

binClutch Bool This input should be wired directly to the motor's clutch input. When false, the motor
is disabled, and an error is triggered

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

12.2.2.2. InOut Parameters

In/Out Variables Type Description
HMI_VFD_Control udtHMI_VF | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
D_Control variables needed to control the motor in manual mode, including forward,
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reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals

HMI_ValveControl udtHMI_Va | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
lveControl variables needed to control the cylinder in manual mode
12.2.2.3. Out Parameters
Output Variables Type Description
bOutContactor Bool Contactor output. Map to Output to turn on contactor if used
bOutForward Bool This output should be wired to the motor's forward contact
bOutReverse Bool This output should be wired to the motor’s reverse contact
rOutSpeed Real Actual speed from VFD
bOutHome Bool Output for home position
bOutWork Bool Output for work position
bOutAuto Bool This output indicates whether the block is in auto mode
bOutError Bool This output indicates whether there's an error condition in the motor
ERROR_VFD udtError_V | This output UDT has one bit for every type of error. It should be
FD mapped to the HMI's error list. It can also be used for advanced

debugging of the error state

12.2.3. User Defined Types

12.2.3.1. udtHMI_VFED_Control

Data _
Name Description
Type
iMode Int Current mode
iErrorCode Int Error code. See Section 12.3.1 of the Library Overview and Architecture
document for further details
iStatus Int Status for HMI display. See Section 12.3.1 of the Library Overview and
Architecture document for further details
rManualSpeedSP Real Speed set point for manual mode
rAutoSpeedSP Real Speed set point for automatic mode
rActualSpeed Real Actual motor speed
rActualCurrent Real Actual motor current
rActualPower Real Actual motor power
bPB_ResetError Bool Pushbutton Reset errors
bPB_Forward Bool Pushbutton Move forward in manual mode
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bPB_Reverse Bool Move reverse in manual mode pushbutton
bPB_Stop Bool Stop in manual mode pushbutton
bPBEN_ResetError Bool Reset errors pushbutton enabled
bPBEN_Forward Bool Forward pushbutton enabled
bPBEN_Reverse Bool Reverse pushbutton enabled
bPBEN_Stop Bool Stop pushbutton enabled
bForwardOn Bool Run forward command is on
bReverseOn Bool Run reverse command is on
bSignalForward Bool Forward signal

bSignalReverse Bool Reverse signal

bError Bool Overall error

binterlock Bool VED Interlocked

12.2.3.2. udtHMI_ValveControl

Data _
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture
iErrorCode Int .
document for further details
. Status for HMI display. See Section 12.3.1 of the Library Overview and
iStatus Int . .
Architecture document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_Home Bool Move to home in manual mode pushbutton
bPB_Work Bool Move to work in manual mode pushbutton
bPBEN_ResetError Bool Reset Error pushbutton enabled
bPBEN_Home Bool Home pushbutton enabled
bPBEN_Work Bool Work pushbutton enabled
bHomeON Bool Home command is on
bWorkOn Bool Work command is on
bSignalHome Bool Home feedback
bSignalWork Bool Work feedback
bError Bool Error status
binterlock Bool Valve interlocked
12.2.3.3. udtError_VFD
Errors Description
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MotorProtectorTripped

Motor Protector tripped

LocalDisconnectOff

Motor Local switch OFF

ClutchTripped

Clutch error

NoContactorFeedback

No feedback from motor contactor

ContactorsStillOn

Contactor still ON

NoSignalForward

No SIGNAL Forward from VFD

NoSignalReverse

No SIGNAL Reverse from VFD

MotorNotStopped Motor doesn't stop
MaxFrequencyReached Max frequency reached
Overcurrent VFD overcurrent
MotorOverload Motor overload
VFDOverload VED overload

GeneralFault

VED fault

NoCoolingFanFeedback

Cooling fan did not come on within 30 seconds

12.2.4. HMI Display

The Airlock VFD block utilizes a VFD and a solenoid valve HMI objects. See their respective section 6.1.4 and 7.1.4
for more details.
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12.3. Danfoss VLT Series Motor Control — fbVFD_Danfoss

12.3.1. Description

The Danfoss VFD Control Function Block controls Danfoss VLT® low-voltage Automation Drives using standard telegram 1.
Danfoss VLT® drives has two different sets of Control and Status words which vary based on the communication protocol
being used; either Profidrive or VLT Standard communication. This block assumes communication occurs via Profidrive.
This block uses the same error and HMI udts as foVFD_GSeries and foVFD_Analog.

%DB20
“VFD_
WaterPump_
Danfoss”
%FB122
“fbVFD_Danfoss®

EN ENO
1#55 — tinTimeout
#ilnMode iinMode

#rPumpActualspe
rOutSpeed — =4

263
“WaterPump~PRO %01.0
FINET_ "Q_
interface~Standar WaterPumpConta

bOutContactor — <127
bOutForward —#bTemp
bOutReverse —#bTemp
bOutAuto —#bTemp

d_Telegramm_
hwinTelegram
#bInEstop — binEstop

%"-ia bOutError —1#bTemp
WaterPumpCDntE binSignalConta
CtorAux” — cgor P#DB710.DBX2.0
"dbErrors_
#bWaterPumplinte bInEnableForw WaterSystem”.

rlockQk — ard VFD_WaterPump

ERROR_VFD

binEnableRever

false =g
rinCommandSp

B0.0 eed

#bStartPumpCom  pinCommandF
mand — orward

binCommandR

false —— everse
#bInResetError — hinResetError

%l1.4

‘I_ binMotorProtect
WaterPumpMSP™ —0 or

%I1.5
o
WaterPumpDiscon binLocalDiscon
nect” __ pect

%I1.6
I
WaterPumpCoolin

gFan” — binCoolingFan

trUe = hinClutch

false — pInSimulate
tinSimRampTim
T#50ms e

"dbWaterSystem™. HMI_VFD_
VFD_WaterPump Control
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12.3.2. Function Block Interface

12.3.2.1. Input Parameters

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error

iinMode Int Device mode input. See Section 12.1.2 of the Library Overview and
Architecture document of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input

hwinTelegram HW_SUBMOD | The system constant that connects to the Telegram 1 configuration of the

ULE VED

binSignalContactor Bool Contactor feedback. Map the Output bOutContactor if no Contactor exists.

binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

rinCommandSpeed* Real Speed set point for automatic mode in percent. (0.0-100.0%)

bInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the forward interlock becomes
false, or this input is set low

biInCommandReverse* | Bool This is the reverse command for auto mode. [f this input is set high in auto
mode the motor will run in this direction until the reverse interlock becomes
false, or this input is set low

binResetError Bool If an error condition exists, the error must first be fixed, then set this bit high
to reset the internal error

bInMotorProtector Bool This input should be mapped directly to the motor's circuit breaker input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor's safety disconnect switch
input, if available. If not available, this input should be set to true. When
false, the motor is disabled and an error is triggered

binClutch Bool This input should be wired directly into the motor’s clutch overload input, if

available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered
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binCoolingFan Bool This input is used to tell the VFD that the cooling fan is running, if available.
If not available, this input should be set to true. When false for 30 seconds
after VFD starts, the motor is disabled and an error is triggered

bInSimulate Bool Enables software simulation of device.

*Only valid in Automatic Mode

12.3.2.2. 7.9.2.2. InOut Parameters

In/Out Variables Type Description
HMI_VFD_Control udtHMI_VFD_ | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
Control variables needed to control the motor in manual mode, including forward,
reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals
7.9.2.3 Out Parameters
Output Variables Type Description
bOutContactor Bool Contactor output. Map to Output to turn on contactor if used
bOutForward Bool Motor running forward feedback from VFD
bOutReverse Bool Motor running reverse feedback from VFD
rOutSpeed Real Actual speed from VFD
bOutError Bool This output indicates whether there’s an error condition in the VFD
bOutAuto Bool Output indicating whether the block is in auto mode
ERROR_VFD udtError_VFD This output UDT has one bit for every type of error. It should be
mapped to the HMI's error list. It can also be used for advanced
debugging of the error state

12.3.3. User Defined Types
See section 6.1.3 for more details.

12.3.4. HMI Display

The Danfoss VFD block utilizes identical HMI objects as the GSeries VFD. See section 6.1.4 for more details.
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12.4. Unidrive Servo — fbServo_Unidrive

12.4.1. Description
This block controls a Control Techniques (Emerson) servo drive with speed control and a standard telegram.
Functionality is identical to foVFD_GSeries.

#UNI_Motor
WB125
fhSero_Unidrive™
EM EMND
tH25 — tinTimeout %010
Water System Mode Water Pump Contactor Coil
#ilnhMode iinkMode bOutContactor — " Q_WaterPumpContactor”
E-Stop Occurred bOutForward —i#bTemp
#binEstop — binEstop rOutSpeed — ¥rfemp
763 routCurrent
"WaterFump~FROFINET_ rOutTorque
interface~Standard_Telegrarmm_1" hwinTelegram bOutAuto — EbTemp
32000 — rinCommands peed bOutError — #bTemp
36000 i
) ) PIDB710.DBX2.0
falze =— binlnvertedsP Main Water Pump
913 ERROR_WFD *dbErrors_WaterSystemn® VFD_WaterPump

Water Pump Contactor Feedback
"I_WaterFumpContactorfux’ — hinSignalContactor

rUE == hinEnableForward
#bRunPurnphotor — hinCommandForward
#bStopPumphMotor — binCommandStop

Reset Ermors
#binResetError — binResetError

.4
Water Pump Motor Protector Feedback
“I_WaterPumpMSF® — binMotorProtector

W15
Water Pump Disconnect Feedback
"I_WaterPurmpDisconnect” — hinLocalDisconnect

Main Water Pump
"dbWatersystem” WFD_WaterPump HM_VFD_Control

12.4.2. Function Block Interface
12.4.2.1. Input Parameters

Input Variables Type Description

tinTimeout Time The amount of time before an error condition triggers an error
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ilnMode Int Device mode input. See Section 12.1.2 of the Library Overview and
Architecture document of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input

hwinTelegram HW_SUBMOD | The system constant that connects to the Telegram 1 configuration of the

ULE VFD

binSignalContactor Bool Contactor feedback. Map the Output bOutContactor if no Contactor exists.

binEnableForward Bool Forward interlock. The motor is allowed to run in the forward direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

binEnableReverse Bool Reverse interlock. The motor is allowed to run in the reverse direction if this
condition has been met. If the motor should always be able to move in this
direction, this input should be set to true. To disable the motor from ever
traveling in this direction, this input should be set to false

rinCommandSpeed* Real Speed set point for automatic mode in RPM. (0 - rinRPMHigh)

rinRPMHigh Real VED configured maximum RPM limit

bininvertedSP Bool Inverts the RPM set point sent to the drive

bInCommandForward* | Bool This is the forward command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the forward interlock becomes
false, or this input is set low

biInCommandReverse* | Bool This is the reverse command for auto mode. If this input is set high in auto
mode the motor will run in this direction until the reverse interlock becomes
false, or this input is set low

binResetError Bool If an error condition exists, the error must first be fixed, then set this bit high
to reset the internal error

bInMotorProtector Bool This input should be mapped directly to the motor's circuit breaker input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

binLocalDisconnect Bool This input should be wired directly to the motor's safety disconnect switch
input, if available. If not available, this input should be set to true. When
false, the motor is disabled and an error is triggered

binClutch Bool This input should be wired directly into the motor’s clutch overload input, if
available. If not available, this input should be set to true. When false, the
motor is disabled and an error is triggered

bInSwapBytes Bool Signals the block to swap the bytes received from the telegram

binSimulate Bool Enables software simulation of device.
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*Only valid in Automatic Mode

12.4.2.2. InOut Parameters

In/Out Variables Type Description
HMI_VFD_Control udtHMI_VFD_ | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
Control variables needed to control the motor in manual mode, including forward,
reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals
7.9.2.3 Out Parameters
Output Variables Type Description
bOutContactor Bool Contactor output. Map to Output to turn on contactor if used
bOutForward Bool Motor running forward feedback from VFD
bOutReverse Bool Motor running reverse feedback from VFD
rOutSpeed Real Actual speed from VFD
bOutError Bool This output indicates whether there’s an error condition in the VFD
bOutAuto Bool Output indicating whether the block is in auto mode
ERROR_VFD udtError_VFD This output UDT has one bit for every type of error. It should be
mapped to the HMI's error list. It can also be used for advanced
debugging of the error state

12.4.3. User Defined Types
See section 6.1.3 for more details.

12.4.4. HMI Display

The Unidrive Servo block utilizes identical HMI objects as the GSeries VFD. See section 6.1.4 for more details.
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12.5. MicroMotion (Modbus) — fbMicroMotion_Modbus
12.5.1. Description

This block controls a MicroMotion Coriolis flow meter using the Modbus protocol. This block provides information
from the meter such as flow rate, flow total, and liquid density.

#MM_Furnp
WFB150
“fbMicroMotion_Modbus®
EN END
274 rOutFlow #rPumpFlow
“Flowmeter~Head" hwinasddress rOutTotal #rPumpFlowTotal
#bFumpRunning — binRequest routTernperature — ¥rfumpWaterTemp
#hResetFlowMmEeTer = hinRecet rOutDensity #rPurmnmpWaterDensity
#bResetFlowTotal == binEnableResetTotal bOutTotalZero =i ¥bTemp
Reset Emmors bOutError — #bTemp
#binResetError — binResetError ERROR_MicroMotion “dbErrars_System” MW_Pump
"dbSystern” MM_Purnp — HM_MicroMotion -

12.5.2. Function Block Interface
12.5.2.1. Input Parameters

Input Variables Type Description
hwinAddress HW_ANY | The hardware address of the Modbus device configuration
bInRequest Bool Indicates that flow through the meter is expected
binReset Bool Manually resets the totalizer on the flow meter
binEnableResetTotal Bool Enables the totalizer reset functionality from the HMI
blnSwapBytes Bool Swaps the bytes (endianness) of all messages received, if necessary
binResetError Bool If an error cgndition exists, the error must first be fixed, then set this bit high
to reset the internal error

12.5.2.2. InOut Parameters

In/Out Variables Type Description
HMI_MicroMotion udtHMI_Micro | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
Motion variables needed to control the motor in manual mode, including forward,

reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals

12.5.2.3. Out Parameters

Output Variables Type Description
rOutFlow Real The actual flow, units configured on device
rOutTotal Real The total flow measured since last reset, units configured on device
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rOutTemperature Real The actual temperature of the fluid, units configured on device

rOutDensity Real The actual density of the fluid, units configured on device

bOutTotalZero Bool Flow totalizer successfully zeroed

bOutError Bool Error exists

rOutTareValue Real Current amount between module zero and current reading

ERROR_MicroMotion udtError_Mi | This output UDT has one bit for every type of error. It should be mapped to
croMotion the HMI's error list. It can also be used for advanced debugging of the error

state

12.5.3. User Defined Types

12.5.3.1. udtHMI_MicroMotion

Name bata Description
Type
rTotal Real The flow totalizer value
rFlow Real Device measured flow
rTemperature Real Temperature of the fluid in the flow meter
rDensity Real Density of the fluid in the flow meter
ErrorCode Int Error code. See Section 12.}3.1 of the Library Overview and Architecture
document for further details
bPB_ResetError Bool Reset errors pushbutton
bPB_ResetTotal Bool Manually resets the flow totalizer
bPBEN_ResetError Bool Reset errors pushbutton enabled
bPBEN_ResetTotal Bool Flow totalizer resetting enabled
bError Bool Device error exists
12.5.3.2. udtError_MicroMotion
Name bata Description
Type
ResetFailed Bool Failed to reset the flow totalizer
FlowWithoutRequest Bool Unexpected flow observed in the meter

12.5.4. HMI Display

The MicroMotion Modbus block does not currently have a provided HMI implementation.
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12.6. MicroMotion (Profibus) — fobMicroMotion_Profibus
Identical to foMicroMotion_Modbus with the exception that it uses the Profibus protocol for communication to the

meter.

EN

272
"Flowrneter-DFzlave” hwinAddress
#bPumpRunning — hinRequest
#bRezetFlowTotal — hinReset

#bEnableReset = hinEnableResetTotal

Reset Emors
#binResetError — hinResetError

"dbSystem”™ Mh_Pump HM_MicroMotion

12.6.1. Function Block Interface
12.6.1.1. Input Parameters

#MM_Purmnp
WFB151
fbMicroMotion_Profibus®

EMNO
rOutFlow — #rPumpFlow
rOutTotal #rPumpFlowTotal
rOutTermperature #rPumpWaterTemp
rOutDensity — FriumpWaterDensity

bOutTotalZero — bTemp

bOutError —1 #bTemp
ERROR_MicroMotion “dbErrors_System” MM _Pump

Input Variables Type Description
hwinAddress HW_ANY | The hardware address of the Modbus device configuration
bInRequest Bool Indicates that flow through the meter is expected
binReset Bool Manually resets the totalizer on the flow meter
binEnableResetTotal Bool Enables the totalizer reset functionality from the HMI
If an error condition exists, the error must first be fixed, then set this bit high to reset
bInResetError Bool .
the internal error

12.6.1.2. InOut Parameters

In/Out Variables Type Description
HMI_MicroMotion udtHMI_Micro | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
Motion variables needed to control the motor in manual mode, including forward,

reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals

12.6.1.3. Out Parameters

Output Variables Type Description
rOutFlow Real The actual flow, units configured on device
rOutTotal Real The total flow measured since last reset, units configured on device
rOutTemperature Real The actual temperature of the fluid, units configured on device
rOutDensity Real The actual density of the fluid, units configured on device
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bOutTotalZero Bool Flow totalizer successfully zeroed

bOutError Bool Error exists

rOutTareValue Real Current amount between module zero and current reading

ERROR_MicroMotion udtError_Mi | This output UDT has one bit for every type of error. It should be mapped to
croMotion the HMI's error list. It can also be used for advanced debugging of the error

state

12.6.2. User Defined Types
See section 12.5.3.

12.6.3. HMI Display

The MicroMotion Profibus block does not currently have a provided HMI implementation.
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