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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

4. Open Library License
Copyright (c) 2016 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. Hardware and Software Compatibility

This library was developed in TIA Portal V13 SP1. It has been tested on the S7-1200 and S7-1500 platforms, and
untested modifications have been made for compatibility with S7-300 and S7-400. The PLC objects can be used
with any HMI, however, the configuration of the faceplates is only available using a Comfort Panel or WinCC
Advanced.
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6. Section Overview
This section provides a general overview of the library objects and what it contains.

6.1. 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.

6.2. 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.

6.3. 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.

6.4. 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.

6.5. HMI Pop-up Faceplate

Each object has an associated Pop-up faceplate in the library. 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.
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7. Devices

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

7.1. G Series Motor Control — fbVFD_GSeries

7.1.1. 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.

#VFD_WaterPump
*FB120
“fbVFD_GSeries”

EN ENO
t#5s tnTimeout routspeed — #rPumpActualSpeed
#ilnklode — jinMode routCurrent — #rPumpActualCurrent
100 — jinAddress rOutPower — FrPumpActualPower
#binEstop — binEstop %Q1.0
W10 bOutContactor — " Q_WaterPumpContactor®
*I_WaterPurnpContactorAux” = binSignalContactor bOutForward — #bTemp
#bWaterPumplinterlockOk = hinEnableForward bOutReverse = &bTemp
false — pinEnableReverse bOutAuto —#bTemp
80.0 — rinCommandSpeed bOutError — #bTemp
5.0
i rinRarmpUpTime PIDB710.DBX2.0
5.0 — rinRampDownTime "dbErrors_WaterSystern”.
#bStartPumpCommand =— hinCommandForward ERROR_VFD — VFD_WaterPump

false — hinCommandReverse
#bInResetErrar — hinResetError

Wi
*I_WaterPumphS P — pinMotarProtector
W2
“I_WaterPumpDisconnect” — binLocalDisconnect

frue — binClutch

W13
*I_WaterPumpCoclingFan® — hinCoolingFan

Tru& — blnUseCurrentAlarm
frue — hinUseMaxFrequencyAlarm

“dbWaterSystem” VFD_
WaterFump — HM_WFD_Contral
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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 of the Library Overview and Architecture document
for further details

binEstop Bool Emergency stop input

ilnAddress Int The VFD IO start address. Input and Output 10 addresses need to start at
the same value

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

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
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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

7.1.2.2. InOut Parameters

*Only valid in Automatic Mode

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,
reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals
7.1.2.3. 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
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
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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7.1.3. User Defined Types

7.1.3.1. udtHMI_VFD_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
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 VFD Interlocked
7.1.3.2. udtError_VFD
Errors Description
Current Motor Protector tripped

Local_Disconnect Motor Local switch OFF
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Clutch

Clutch error

Signal_Contactor_On

No feedback from motor contactor

Signal_Contactor_Off

Contactor still ON

Signal_Forward

No SIGNAL Forward from VFD

Signal_Reverse

No SIGNAL Reverse from VFD

Not_Stopped

Motor doesn't stop

VFD_Max_Freq

Max frequency reached

VFD_Current

VFD overcurrent

VFD_Motor_Overload

Motor overload

VFD_Overload

VFD overload

VFD_Fault

VFD fault

Cooling_Fan_On

Cooling fan did not come on within 30 seconds
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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 user application styles.

7.1.4.1. 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

7.1.4.2. HMI Icon Appearance and Functionality

Indicator

Meaning

Device Color

Blue: Stopped
Green: Running
Yellow: Start
Red: Error state

Red Flashing: E-stop pressed

Yellow Border

Manual mode

Yellow Hexagon with ‘' in center

Interlocked

7.1.4.3. 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 |

itBE
MName Static value
¥ Properties_Faceplate
[ HMI_VFDControl

Dynamization

dbWaterSystem_VFD_WaterPump
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7.1.5. 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.

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

Motor ## VFD Control
sp: D%

Sp: 0.0 %

Actuzl Speed: 00 %

Actuz| Cument: 0.0 A

Interlock Active

=1

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 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

EXIT Button Button Exits the pop up screen

7.1.5.3. HMI Pop-up Interface

The device interface is shown below. Two properties are linked in this interface: HMI_VFDControl and sTitle. The
HMI_VFDControl needs to be mapped to the same ‘udtHMI_VFD_Control’ used by the Function Block. 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 H Texts ‘

A=

Name

~ Properties_Faceplate

HMI_VFDControl
sTitle

]

Static value Dynamization

[dbwetersystem_HML_VFD_Contral =]

Motor ## VFD Control
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7.2. Analog VFD Control — fbVFD_Analog

7.2.1. 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.

#WFD_RecirculationFan

%FB121
fuVFD_Analog™
EM EMNO
%55 — tinTimeout AQWSA
#ilnMode iintode wOutSpeedsP "QW_RecirculationFan"
#bInEstop — binEstop rOutSpeedActual — #rlemp

#VFD_RecirculationFan.
bOutContactor — pinSignalContactar

#VFD_RecirculationFan.
bOutForward — pinsignalForward
falze — hinSignalReverse
true =— hinEnableForward

falze — binEnableReverse

bOutContactor —1 #bTemp

bOutForward =—1#bTemp

bOutReverse — #bTemp

bOutAutc —#bTemp

bOutError —4#bTemp
PEDB720.DBXD .0

“dbErrors_AirSystem” VFD_
RecirculationFan

1650 — winspeedAct ERROR_VFD
20.0 — rnCommandSpeed
true — binCormmandFonward
false == binCommandReverse
#hinRezetError — hinResetError
true — binMotorProtector
rue = pinLocalDisconnect
true = binClutch
“dbAirsystem™ WFD_
RecirculationFan — H_VFD_Contral
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
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%)

rinRampUpTime

Real

The ramp up time for the VFD in seconds

rinRampDownTime

Real

The ramp down time for the VFD in seconds

binCommandForward*

Bool

This is the forward command for auto mode. [f 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

*Only valid in Automatic Mode
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7.2.2.2. 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,
reverse, and stop commands. Also inside this UDT are all feedback signals
including actual speed, actual current, and the forward/reverse signals

7.2.2.3. Out Parameters

Output Variables Type Description

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

bOutForward Bool Motor is running in forward. Forward running signal based on input
to block

bOutReverse Bool Motor is running in reverse. Reverse running signal based on input to
block

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

7.2.3. User Defined Types
7.2.3.1. udtHMI_VFD_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
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rActualCurrent Real Actual motor current

rActualPower Real Actual motor power

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 VFD Interlocked

7.2.3.2. udtError_VFD

Errors

Description

Current

Motor Protector tripped

Local_Disconnect

Motor Local switch OFF

Clutch

Tool (clutch) error

Signal_Contactor_On

No feedback from motor contactor

Signal_Contactor_Off

Contactor still ON

Signal_Forward

No SIGNAL Forward from VFD

Signal_Reverse

No SIGNAL Reverse from VFD

Not_Stopped

Motor doesn't stop

VFD_Max_Freq

Part of UDT, but not used by fbVFD_Analog

VFD_Current

Part of UDT, but not used by fbVFD_Analog

VFD_Motor_Overload

Part of UDT, but not used by foVFD_Analog

VFD_Overload

Part of UDT, but not used by foVFD_Analog

VFD_Fault

Part of UDT, but not used by fbVFD_Analog
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Cooling_Fan_On Cooling fan did not come on within 30 seconds

7.2.4. 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. Note: As the VFD_Analog faceplate uses the same UDT as
VFD_GSeries they share the same faceplate.

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

Motor Horizontal Pump Horizontal Pump Vertical

7.2.4.2. 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: Error state

Red Flashing: E-stop pressed
Yellow Border Manual mode

Yellow Hexagon with ‘I'in center | Interlocked

7.2.4.3. HM| 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 H Events ” Texts ‘
2B8E
MName Static value Dynamization
~ Properties_Faceplate
HMI_VF DControl | dbWs terSystem_HMI_VFD_Control [EL. [
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7.3. Digital Single Speed Motor — fobMotor_Reversing

7.3.1. 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

motor.

#MTR_ReturnWaterFump
WB130
“fbMotor_Reversing™

EM
tH2s — tinTimeout
#ilnhiode iinkode

#bInEstop — binEstop

W02
*I_ReturnWaterPumpAux” — binsignalForward

fal:e — binsignalReverse

“rug¢ — binEnableForwa rd

fal:e — binEnableReverse
#VFD_WaterPump bOutForward — binCormmandForward

false = binCommandReverse
#binResetError — hinResetError

true = hinhotorProtector

true = binLocalDisconnect

true — binClutch

“dbWaterSystem” MTR_
ReturnWaterFump HMI_MaotorControl

7.3.2. Function Block Interface
7.3.2.1. Input Parameters

ENOD
%Q0.1

bOutForward — "Q_ReturnWaterPumpContactor”
bOutReverse —1#bTemp
bOutAuto —1#bTemp
bOutError — #bTemp
PADB710 DBEX6.0

“dbErrors_WaterSystem™ MTR_
ERROR_Motor ReturnWaterFump

Input Variables Type Description

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

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
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blInCommandForward* | 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

7.3.2.2. InOut Parameters

*Only valid in Automatic Mode

In/Out Variables Type Description
HMI_MotorControl udtHMI_M | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
otorContro | variables needed to control the motor in manual mode, including forward,
| reverse, and stop commands
7.3.2.3. 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
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
7.3.3. User Defined Types
7.3.3.1. 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
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iStatus Int Status for HMI display. Seg 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

7.3.3.2. 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

7.3.4. HMI Icon Display
7.3.4.1. 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

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 Blue: Stopped
Green: Running
Yellow: Start

Red: Error State

Red Flashing: 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_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

A
+Z E
Name Static value Dynamization
> Properties_Faceplate
HMI_MotorControl dbWaterSystermn_HMI_MotorControl |§ I@v|

7.3.5. 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.

7.3.5.1. HMI Pop-up display
The library contains a single pop-up faceplate shown below:
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Motor ## VFD Control

Interlock Active

Start Reverse

=T

7.3.5.2. 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.

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

EXIT Button Button Exits the pop up screen

7.3.5.3. 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
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 H Events ” Texts |

T
2B E
Name || |swticvalue | Dynamization ]
~ Properties_Faceplate
HMI_MotorControl | dbwatersystem_HM_MotorControl (=]
sTitle ™~ Motor ## VFD Control
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8. Valve Control

8.1. Two State Solenoid Valve — fbValve_Solenoid

8.1.1. 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.

w10s

#ilnMode

EN

tinTimeout
iinfode
#binEstop — binEstop

#S0L_MainWater
WFB110
“fbvalve_Solenoid”™

EMNO
bOutHome —1#bTemp

%00.0
bOutWork — " Q_MainWatervalveSolenoid”

00 bOutAuto — #bTemp
"I_MainWatervalveClosed” — binsignalHome bOutError —#bTemp
o1

“I_MainWaterValveOpen” — binsignalwork

“rug — hinEnable

PADB710.DBXD .0
“dbErrors_Watersystern”.
ERROR_Valve SOL_MainWater

#bOpenValveCommand == hinCormmandWork

#binResetError — binResetError

“dbWaterSystern” SOL_
MainWater

HMI_Va lveControl

8.1.2. Function Block Interface

8.1.2.1. 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

*Only valid in Automatic Mode
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8.1.2.2. InOut Parameters

In/Out Variables Type Description
HMI_CylinderControl udtHMI_Cy | This in/out UDT is used to communicate to the HMI. Inside the UDT are all the
linderContr | variables needed to control the cylinder in manual mode
ol
8.1.2.3. Out Parameters
Output Variables Type Description
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 cylinder

ERROR_Cylinder

udtError_Cyl
inder

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. 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

WorkFeedbacksStillActive

Work position feedback still active when commanded to Home Position

8.1.3.2. udtHM|_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 B
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
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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

8.1.4. 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.

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

Valve Horizontal Valve Vertical

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
Device Color Green: Open
Yellow: Valve

Opening/Closing
Red: Error state

Red Flashing: E-stop
pressed

Yellow Border Manual mode
Yellow Hexagon with ‘' in center | Interlocked
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8.1.4.3. HMlI 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
Name Static value Dynamization
~ Properties_Faceplate
HMI_ValveControl dbWatersystem_HM_SolencidvalveControl ‘i||@]v‘

8.1.5. 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.

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

Solenoid Valve

Interlock Active

Error Text

HOME

WORK

i

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 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
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WORK Button Button Sets valve to WORK position

RESET Button Button Resets errors

EXIT Button Button Exits the pop up screen

8.1.5.3. HMI Pop-up Interface
The device interface is shown below. The HMI_ValveControl property The HMI_ValveControl needs to be mapped
to the same ‘udtHMI_ValveControl’ used by the Function Block.

‘ Properties ‘l Interface H Animations H Events H Texts ‘
HA==
Name Static value Dynamizaticn
~ Properties_Faceplate
HMI_ValveControl dbWaterSystem_HMI_SalenaidValveContral (=] T
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8.2. Analog Valve — fbValve Analog
8.2.1. 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.

#AMA_SteamValve

UWFB111
“fbValve_Analog®
EN ENO
%105 — tinTimeout LOWS0
#ilnhiode ilnkode wOutCommand "QW_SteamValve”
0 rOutCommand #rlempCoolingsP
“Estop.MinSetPoint’ iinEstopFunction bOutAuto —1#bTemp
#binEstop — binEstop bOutError — #bTemp
#VFD_'.‘\-‘aterPump.bOutForwa'rd — binEnable PADB710 DBXB .0
-1.0 — rinsignalCommand *dbErrors_WaterSystem”.
#rlempSteamsP — rinAutoCommand ERROR_AnalogValve — ANA_SteamValve
#hbinResetError — hinResetError
“dbWaterSystern ™ ANA_
SteamValve — H\|_AnalogValveControl
8.2.2. Function Block Interface
8.2.2.1. 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 i X , L .
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
8.2.2.2. InOut Parameters
In/Out Variables Type Description
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HMI_CylinderControl

udtHMI_Analo
gValveControl

This in/out UDT is used to communicate to the HMI. Inside the UDT are all
the variables needed to control the cylinder in manual mode and provide
status for the HMI

8.2.2.3. 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

8.2.3. User Defined Types
8.2.3.1. udtHMI_VFD_Control
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Data i
Name Description
Type
iMode Int Current mode
. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int B
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 { Formatted Table
iEstopFunction Int Enumerated value of E-Stop response constant.
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8.2.3.2. udtError_AnalogValve

Data _
Name Description

Type

Invalid Bool Invalid input given

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

Analog Valve Horizontal Analog Valve Vertical

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
Device Color Green: Opening
Red: Error state
Yellow Border Manual mode
Yellow Hexagon with ‘I"in center | Interlocked

8.2.4.3. 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 || Events ” Texts ‘
S =
iz =
Name Static value Dynamizaticn
~ Properties_Faceplate
HMI_AnalogValve dbWiaterSyster_HM|_Ana logValveControl | g\,,,mﬂ
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8.2.5. 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.

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

Analog Valve Title

Manual Mnde

Sp:  000000.0 SP:  000000.0

EStop SP: 000000.0

Actual; 000000.0
Interlock Active

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 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

EXIT Button Button Exits the pop up screen
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8.2.5.3. HMI Pop-up Interface
The device interface is shown below. Four properties are linked in this interface:

e HMI_VFDControl: requires requires to be linked to the same ‘udtHM_AnalogValveControl' used by the
Function Block.

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

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

e sUnit: sets the units used in the display

Narne Static value Dynarnization
* Properties_Faceplate
HMI_AnalogvalveCon... | dbWatersystem_HMI_AnalogvalveControl |§ | |@-|
sFormatPattern N 9999999
sTitle I~ Analog Valve Title
sUnit I~
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9. Input/Output Control
9.1. Analog Input with Scaling and Alarms — fblO_Analoglnput

9.1.1. Description

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

#A_MainWaterPumpPressure
WFB140
“fblO_Analoginput®

EM ENO
#ilnhode ilnhode routEngUnitsvalue #ractualWaterPressure
YW 2 bOutLowlLow — #bTemp
*IW_MainWaterPumpPressure” winvalue bOutLow —i#bTemp
0 bOutHigh —1#bTemp
“loScaling.57Analog Types. bOutHighHigh —1 #bTemp
Default” — jinsensorType bOutAute —1#bTemp
0.0 — rinEngUnitsMin bOutError — #bTemp
2000

-3.402823e+38
“DataTypes.rMinReal”

-3.402823e+38
“DataTypes.rMinReal”
3402823e+38
"DataTypes.rivaxReal”

3402823e+38
"DataTypes.rivaxReal”

oo oo
o o oo

rinEngUnits Max
rinLowLow

rinLow

rinHigh

rinHighHigh
rinLowLowDeadband
rinLowDeadband

rinHighDeadband
rinHighHighDeadband

#blInResetError — binResetErrar

“dbWaterSystern” Al_
WaterPumpPressure

HMI_IO_Analoginput

PIDB710.DBX4.0
“dbErrors_WaterSystem™. Al

ERROR_IO_Analoginput WaterPumpPressure

9.1.2. Function Block Interface

9.1.2.1. Input Parameters

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
riInEngUnitsMin 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
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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

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

reset the internal error

9.1.2.2. InOut Parameters

*Only valid in Automatic Mode

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
9.1.2.3. Out Parameters
Output Variables Type Description
rOutEngUnitsValue Real Engineering units scaled value
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 Input is in auto mode
bOutError Bool Error Exists

ERROR_IO_AnalogIn

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

9.1.3. User Defined Types

9.1.3.1. udtHMI_VFD_Control

Name

Data
Type

Description

iMode

Int

Current mode
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. Error code. See Section 12.3.1 of the Library Overview and Architecture document for
iErrorCode Int .
further details
. Overall HMI Status. See Section 12.3.1 of the Library Overview and Architecture
iStatus Int )
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

9.1.3.2. udtError_Analoginput

Errors Description
LowLowAlarm Value below low low set point
HighHighAlarm Value above high high set point
Invalid Invalid input

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

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

- HMI_Analoglnput: Control needs to be mapped to the same ‘'udtHMI_Analoglnput used by the Function
Blocks

- 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.)

Properties Interface || Animations ” Events || Texts ‘
HA=k=
Name Static value Dynamizaticn
~ Properties_Faceplate
HMI_Analoginput | dbwatersystem_HMI_Flowleter_Wainwater [E. S
cFormatPattem I~ 9999999
sUnit ™~
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9.1.5. 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.

9.1.5.1. Pop Up Object

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

Analog Input Tithe

r.‘anual r.‘d
Dverride
= e 0D0000.0 kPa
Input Value: 300000.0k P2
Activie Value: 00000.0k Pa

Status O

EIT

9.1.5.2. 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

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

RESET Button Button Resets errors

EXIT Button Button Exits the pop up screen

9.1.5.3. Interface

The device interface is shown below. Four properties are linked in this interface:

e HMI_Analoginput: Needs to be mapped to the same ‘udt_HMI_Analoginput’ used by the Function Block
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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
sUnits: Sets the units used in the display. Adjusted directly in table

el Properties  |%}Info | /1

Properties Interface ” Animations ” Events || Texts

2B E
Name Static value Dynamization
~ Properties_Faceplate
HMI_Analoginput |dbwaterSystemeMLF\owMeterﬁMainwater |§||ﬂ|v‘
sFormatPattern ™~ 9999999
sTitle ™ Analog Input Title
sUnits ™ kPa
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9.2. Analog Output with Scaling — fblO_AnalogOutput

9.2.1. Description

This library object scales process values to be used for Analog Outputs.

EN

#ilnhode iinMode

#Al_WaterTemperature
%FB140
“fbi0_Analoginput”

ENO
routEngUnitsvalue #ractualWaterTemperature

YUWS0 bOutl owlow —1¥bTemp
"IV_WaterTemperature” winvalue bOutLow —i#bTemp
o bOutHigh —#bTemp
“lo5caling 57Analog Types bowtHighigh —1#bTemp
Default’ — jinsensorfype bOutAuto —1#bTemp
0.0 — rinEngUnitsMin bOutError — #bTemp
50.0 — rinEngUnitsMax PHDE710.DBX14.0
-3402823e+38 “dbErrors_WaterSystem® Al_
"DataTypes.rivinReal” rinLowLow ERROR_IO_&naloginput WaterTemperature
-3402823e+38
"DataTypes.riinReal’ rinLow
140.0 — rinHigh
rinHighHigh

#blnResetError —

"dbWaterSystermn®.
WaterTemperature Al_

WaterTemperature

9.2.2. Function Block Interface

9.2.2.1. Input Parameters

rinLowLowDeadband
rinLowDeadband
rinHighDeadband
rinHighHighDezdband
binResetError

HMI_IO_Analoginput

Input Variables Type Description
. Mode input. See Section 12.1.2 of the Library Overview and Architecture document
iinMode Int .
for further details
ilnSensorType Int Enumerated value of sensor types (loScaling.S7Analog.Types)
Enumerated value of E-Stop response constant. ‘Estop.MinSetPoint’ sets wOutValue
iInEstooFunction Int to the minimum set point (rinEngUnitsMax), 'Estop.MaxSetPoint’ sets to the
P maximum set point (rinEngUnitsMin), 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
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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

9.22.2. InOut Parameters

In/Out Variables Type Description
HMI_IO_AnalogOut 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

9.2.2.3. 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

9.2.3. User Defined Types
9.2.3.1. 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.
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9.2.3.2. udtError_AnalogOutput

Errors Description
Out_Of_Range Input Value is outside range of Engineering Units
Configuration_Error Engineering Units are not properly configured

9.2.4. 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.

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

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

Indicator Meaning
|/O Field Value Current value sent to device
Yellow Border Device interlocked

9.2.4.3. 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 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
2B E
Namne Static value Dynamization
~ Properties_Faceplate
HMI_AnalogOutput [@bVistersystem_AMI_AnalogOutputDevice [E.. ]
sFormatPattern N 9999999
sUnit
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9.2.5. 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.

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

Analog Output Device

5P 0.0 % 5P 00 %
EStop Vahe: 0.0%
Interlock Active

IH

RESI

9.2.5.2. 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

EXIT Button Button Exits the pop up screen

9.2.5.3. HMI Pop-up Interface
The device interface is shown below. Two properties are linked in this interface:

e HMI_AnalogOutput: Needs to be mapped to the same ‘'udt_HMI_AnalogOutput’ used by the Function
Block
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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

Properties Interface " Animations " Events " Texts

in -—
1z =

Name Static value Dynamization
~ Properties_Faceplate
HMI_AnalogOutput |dbwatersystem_HM\_AﬂaIogDewce |j||@vl

sFormat_pattern ) 999999 9
sTitle I~ Analog Output Title
sUnit ™~ kPa
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10. General Control

10.1. System Control

10.1.1. Description
The System Control Library Object consists of a UDT, HMI Icon, and HMI Faceplate. The System Control should be
implemented based on the ‘Siemens Open Library — System Control Example’ document.

10.1.2. User Defined Types
10.1.2.1. udtHMI_SystemControl

Name Data Description
Type
iMode Int System mode
bEStop Bool System hardware E-Stop
bError Bool Actuators error present
bAuto Bool All actuators in auto mode
bindependentEnable Bool Independent mode enabled
bPB_ResetError Bool Reset error push button

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

System Mode

10.1.3.2. 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

10.1.3.3. HMI 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.
o sTitle: Sets title of the pop up display. Adjusted directly in table.
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Properties Interface H Animations || Events || Texts

B E

Name

~ Properties_Faceplate

HM_SystemMode:

sTitle

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

system mode.

10.1.4.1. HMI Pop-up Display

static value Dynamization

[dbwatersystem_HM_systemCentrel =] -

System Mode

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

System Control

Auto Mode

Independent Mode

Stop Mode

: =ar

10.1.4.2. 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
EXIT Button Button Exits the pop up screen
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10.1.4.3. HMI 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
o sTitle: Sets title of the pop up display. Adjusted directly in table

Properties Interface H Ani i || Events ‘l Texts ‘
A==
Name Static value Dynamization
~ Properties_Faceplate
HMI_SystemControl dbWaterSystem_HMI_SystemControl [EIm
sTitle ~ System Control

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 46 of 59



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

10.2. Interlock Function Block — fbinterlock

10.2.1. 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.

FINT_
MainWaterPump
WFB160
“fbinterlock™
EN ENO
#5001 bOutinterlocko ~ #bWaterPumpinte
MainWater. k —irlockOk

binsignalViork — pininteriock_01

DB710.722
“dbErrors_
WaterSystem”.
bMainPumpHighH
ighPressure

—/F——bininterleck_oz
rue — bininterlock_03
T bininterlock_04
bininterlock_05
bininterlock_06
bininterlock_07
bininterlock_08
bininterlock_09
bininterlock_10
bininterlock_11
bininterlock_12
bininterlock_13
bininterlock_14
bininterlock_15
— bininterlock_16

“dbWaterSystem”.
INT_WaterPurmp — Hwl_interlock

10.2.2. Function Block Interface
10.2.2.1. Input Parameters

Input Variables Type Description

bininterlock 01 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_02 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 03 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
Interlock for th . Wh lueis 1, is ok . Disabl

bininterlock 04 Bool lnter ock for the sylstern eln value is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True

bininterlock 05 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 06 Bool !nterlock for the sylstem. Wheh vaAIue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
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Interlock for the system. When value is 1, system is okay to operate. Disable

bininterlock_07 Bool . . N
input by not mapping or putting in a value of True
Interlock for th . Wh lueis 1, is ok . Disabl

bininterlock 08 Bool .nter ock for the sylstem ep value is 1, system is okay to operate. Disable
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, ) v ,u I y I y P I
input by not mapping or putting in a value of True

bininterlock 10 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 11 Bool !nterlock for the sy.stem. Whe.n vallue is 1, system is okay to operate. Disable
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_12 Bool ) y, ) v ,u I y I y P I
input by not mapping or putting in a value of True

bininterlock 13 Bool !nterlock for the sy.stemA Wheh vailue is 1, system is okay to operate. Disable
input by not mapping or putting in a value of True
Interlock for th . Wh lueis 1, is ok . Disabl

bininterlock 14 Bool .nter ock for the sylstem eln value 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
Interlock for the system. When value is 1, system is okay to operate. Disable

bininterlock_16 Bool . y. . v .u I y I y P !
input by not mapping or putting in a value of True

10.2.2.2. 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
10.2.2.3. Out Parameters
Output Variables Type Description
bOutinterlockOK Bool Value of 1 means system is okay to operate

10.2.3. User Defined Types
10.2.3.1. udtHMI_Interlock

Name

Data Type Description

ablnterlocks

Array[1..16] of Bool Interlock statuses
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Array[1.16] of
String[20]

binterlockOk Bool System Interlock is ok

asInterlockNames Interlock names

10.2.4. HMI 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.

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

10.2.4.2. 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 Yellow: Device interlocked
Grey: Device not interlocked

10.2.4.3. 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 |

P8 E
MName Static value Dynarnization
¥ Properties_Faceplate
HMI_Interlock | dbWaterSystem_HMI|_Interlock |§ | |@v|

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

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

Chicago | Boston | Denver | Houston | New York
www.dmcinfo.com - sales@dmcinfo.com - 888.DMC.4400
Page 49 of 59



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

Interlock8 Interlock16
T

Interlock 1 oK Interlock 1

Interlock 2 0K Interlock 2

Interlock 3 0K Interlock 3

Interlock 4 0K Interlock 4

Interlock 5 oK Interlock 5

Interlock 6 oK Interlock 6

Interlock 7 oK Interlock 7

Interlock 8 Interlock Interlock &
Interlock 9 oK

S ——
Interlock 11 oK
Interlock 12 Interlock
Interlock 13 Interlock
Interlock 14 Interlock
Interlock 15 Interlock
Interlock 16 Interlock
[ e ]

Both faceplates use the same UDT- ‘udtHMI_Interlock’. fpinterlock8 is to be used when you have 8 or fewer
devices requiring interlocks.

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

10.2.5.3. HMI Pop-up Interface
The device interface is shown below. Two properties are linked in this interface: HMI_Interlock and sTitle. The

HMI_Interlock needs to be mapped to the same ‘udtHMI_Interlock’ used by the Function Block. The sinterlockTitle

property requires a string passed into it, and this value will display at the top of the Pop-up.
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10.3. PID Interface - fbPID_Compactinterface < | Formatted: Outline numbered + Level: 2 + Numbering
462-6-10.3.1. Description Style: 1,2, 3, ... + Start at: 1 + Alignment: Left +

. . ) ) Aligned at: 0" + Indent at: 0", Page break before
The S7-1200 and S7-1500 provide PID Technology objects that are best practices for use, therefore this would not
replace the blocks, but would provide an interface to the technology object on the HMI.

The interface will allow for modification of the PID loop and for manual override of the output from the HMI.

Unlike other library objects that are fully encapsulated, many of the output of this block will need to be mapped to
the PID_Compact block.

#PID_WsterTemplnterface [ Formatted: Centered
WEB165
“fbPID_Compactinterface”
EN EMNO
#ilnMode — iinMode bOutAuto = #bTemp
#bInEstop = binEstop bOutErrar =1 #bTemp
o “dbWaterSystem” WaterTemperature.
“Estop.MinSetPoint” iinEstopFunction OUT_FIDInterfs ce OUT_WaterTempinterface
200 rinsetFoint PIDB710.DBX12.0
#ractualWaterTemperature rininput “dbErrors_WaterSystem® PID_
1650 — wininputPER ERROR_PID | — WaterTemperature
0.0 —{rinManualvalue <

false — binmManualEnable
"PID_WaterTemperature® State iinFIDModeActual
0 —iInFIDModeRequest
false — binPIDModeActivate
#binResetError — binResetError
“PID_WaterTernperature™ ErrorBits dwinPIDCompactError
“PID_WaterTemperature” Config — PID_Config
"dbWaterSystem"® WaterTemperature.
PID_WaterTemplinterface HIMI_PID
"FID_WaterTemperature™.Retain.
CulParams —| PID_CompactContrelParams

#PID_WaterTemplnterface
WFB165
fbPID_Compactinterface”

EN ENO
#ilnMode — jinMode bOutAuto —i #bTemp
#binEstop — binEstop boutError — #¥bTemp
. o *dbviatersystem”.
Estop MinsetPoint’ ilnEstopFunction WaterTemnperature OUT_
50.0— rnSetFoint OUT_FiDInterface — WaterTempinteriace
&‘r»‘-.(tua\'.’u‘atErTEmpEriit.urE rininput PDB710 DBX12.0
6%0 wininputPER “dbErrors_Watersystem”.FID_
0.0 — rinManualValue ERROR_FID — WaterTemperature
Glic— hioleoualEnabl

*PID_WaterTemperature™ Mode — jinPIDModeActual
0~ ilnPIDModeRequest
false — bInPIDModeActivate
#bInResetError — binResetError
"FID_WaterTemperature®.
ErrerBits — dwinPIDCompactEmer
“PID_WaterTemperature”.Config — PID_Config
“dbWaterSystem”.

WaterTemperature PID_
WaterTempinterface — pug piD

*FID_WoterTemperature®.
Retain.CerlParams — FID_CompactControlParams
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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.

The PID_Compact block must still be called from a cyclic interrupt OB. The interface tags used here should be
passed from the output of the fbPID_Compactinterface block with the exception of the ErrorAck bit, which must

be reset in the cyclic interrupt.:

EN

*dbwaterSystem” WaterTemperature.
OUT WaterTemplinterface rSetfoint — cerpaint

“dbWaterSystem” . WaterTemperature.
OUT_wiaterTempinterface.
rPracessValue — oy

“dbWatersystem” WaterTemperature.
OUT_WiaterTemplnterface.
wProcessValue — jnput_pER

“dbViaterSystem” WaterTemperature.
OUT_WiaterTemplnterface.

bManualEnable — 5 nualEnable

“dbWatersystem” WaterTemperature.
OUT_wiaterTemplnterface.
rManualvalue

*dbwaterSystem” WaterTemperature.
PID_WiaterTemplnterface bErmarick — Errarack
FALSE =
“dbWaterSystem” WaterTemperature.
OUT_WaterTemplnterface.

bModeChangeRequest — odeActivate

“dbwatersystem” WaterTemperature.
OUT_WiaterTemplnterface.
iModeRequest — pode

Manualvalue

%DB215

“PID_WsterTemperature”
“dbwatersystem” WaterTemperature.  “dbWatersystem” WaterTemperature.
PID_WaterTempinterface bErarack

FID_Compact
o2 FID_WaterTempinteriace bErorack
11

ENO | | {R}

“dbWaterSystem” WaterTemperature.

Output FID_WaterTempinterface.rOutput
Output_PER — -
Outpur_PM —.-

—_
—_
—_

State — #iTemp

Error —#bTemp
ErrarBits — ¥dwTemp
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*dbWaterSystem®
VisterTemperature OUT
VisteTemplnterface rSetPaint

*dbWaterSystem”
ViaterTemperature OUT.
ViaterTemplnteriace
rFrocessvalue

“dbWaterSystem®
VisterTemperature OUT_
VisterTemplnte riace State
wProcessvalue

%B215
“PID_WaterTemperature”

PID_Compact

i)

“dbWaterSystem®.

Setpoint Output — ViaterTemperature.fFIDOutput
Output_PER

QutpuL_PYM — -

Input

T

#iTemp

Input_PER Error —1#bTemp

00 ErrorBits — #dwTemp

“dbWatersystem”.
VisterTemperature OUT_

Tater lempInteta ce.

bManualEnable

— ManualEnable

“dbWaterSystem®
WisterTemperature OUT.
WaterTempinterface.

ManuzlValue

ManualValue

“dbwatersystem”.
VisterTemperature OUT_
WaterTemplnterface

bResetEmor — gonack

FALSE —

*dbWaterSystem®
ViaterTemperature OUT.
ViaterTemplnteriace
blModeChangeRequest — o oo

“dbWaterSystem®
VisterTemperature OUT_
VisterTemplnteriace

iModeRequest — o q.

10-2-7.10.3.2. Function Block Interface

10271.10.3.2.1. 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
HMI_PIDInterface. . See Section 12.1.2 of the Library Overview and Architecture
document for further details

binEstop

Emergency stop input

ilnEstopFunction 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

winlnputPER 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*

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

iinPIDModeActual Int

Actual mode of the PID_Compact technology object. This should be mapped from
the technology object data block

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

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

ilnPIDModeRequest
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binResetError Bool If an
the i

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

dwInPIDCompactError | DWord This

is the output from the PID Compact Block and is used to create meaningful

alarms. This should be mapped from the technology object data block

PID_Config PID_Comp | PID_
actConfig from the technology object data block.

Compact structure used to provide configuration data. This should be mapped

*Only valid in Automatic Mode

10272.10.3.2.2. InOut Parameters

In/Out Variables Type Description
HMI_PID udtHMI_PIDInt | This in/out UDT is used to communicate to the HMI. Inside the UDT are all
erface the variables needed to control the PID in manual mode

PID_CompactControlPara | PID_CompactC
ms ontrolParams

PID_Compact structure used to reference and modify tuning parameters.
This should be mapped from the technology object data block

162-73-10.3.2.3. Out Parameters

Output Variables Type Description
ERROR_PID udtError_PI | 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
OUT_PIDInterface udtOUT_PID | The output UDT is used to map standard variables to the inputs of the
Interface PID_Compact block

10-2-8-10.3.3. User Defined Types

10-2-:81-10.3.3.1. udtHM|_PIDControlParameters

Name Type Description
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

46-2:8-2.10.3.3.2. udtOUT_PIDInterface

Name Type Description
rProcessValue Real Process value
wProcessValue Word Peripheral process value
rSetPoint Real PID control set point
rManualValue Real PID manual override value
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iModeRequest Int Requested PID_Compact override mode
bManualEnable Bool Enable PID manual override value
bModeChangeRequest Bool Request a PID_Compact mode change

10-28-3-10.3.3.3. udtErrorudtHMI PIDInterface

Name Type Description

iMode Int Current mode

iPIDMode Int PID compact mode

iErrorCode Int Error code. See Section 12.‘341 of the Library Overview and Architecture
document for further details

iEstopFunction Int Enumerated value of E-Stop response constant.

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

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

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

bErrorAck Bool PID_Compact Error Reset Command

16-2.84-10.3.3.4. udtError_PID

Name

Description

InputOutOfRange

Input value is out of the configured range
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InputPERINnvalid

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

10-2.9-10.3.4. HMI Pop-up Faceplate
The HMI pop up provides a detailed panel for PID control. There are two pop-up faceplates available:
fpPID_Compactinterface_Popup and fpPID_Compactinterface_Popup_Graph.

10-2-9-1-10.3.4.1. HM|I 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
000.0

Sp: 000.0 % SP:  000.0 % P: PW: 000.0
5P:  000.0% SP:  000.0 %
;. 000.0 Dw: 000.0
Aol It 00.0% Adual Input: 000.0 % _
ual Input: X -
hera Peripheral: 00000 % : D; 0000
Peripheral: 00000 %
—— == =
Actual Output: 000.0% —
Peripheral: 00000 %
bl otk oo
EStop Value: 000.0%
(100 100
PID Auto PID Manual
80 80
p:  000.0 PW: 000.0
60 60
[z 000.0 DW: 000.0
D: 000.0 40 40
Fine Manual
20 20

0. 0
T
Status OK 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

RESET BaT — st

10-2.92.10.3.4.2. 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 speed set point when in Manual Mode

Actual Input I/O Field Displays the current speed of the motor (%)

Peripheral I/O Field Displays motor current (A)

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

PID Auto Button Button Sets PID control to Auto

PID Manual Button Button Sets PID control to Manual

P Field I/O Field Proportional gain value

| Field I/O Field Integral gain value

D Field I/O Field Derivative gain value

PW Field I/O Field Proportional Weight

DW Field 1/O Field Derivative Weight

PreTune Button Button Initializes a pre-tune in the PID_Compact Block
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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

EXIT Button Button Exits the pop up screen

10-2.9-3:10.3.4.3. HMI Pop-up Interface
The device interface is shown below. The following properties are linked to the interface:

HMI_PIDInterface: Needs to be mapped to the same ‘udtHMI_PIDInterface’ 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

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

| < Properties

H‘illnfo UHE Diagnostics ‘

| Properties
HI=ES
Name
~ Properties_Faceplate

| mterface | | Events [ Texts |

Static value Dynamization

HMI_PIDInterface _Wiater _PID_Water 3
rLefty-foisEndValue N % so
rLeftY-fdsStarValue ™~ o
rTimeAxisRangelnsecon_.. [ 60

sFormatPattem 999.9

N
sTitle 4 %, WiaterTemperature .
sUnit I~ %
™

Trend

*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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40-3-10.4. Standard Alarm Interface — fbAlarmWarning
406-3-3-10.4.1. Description

The Standard Alarm Interface provides an easy way to setup additional alarms. Alarms will latch until reset.

#ALM_MainWaterPumpPressure

¥FB161
“fbAlarmWerning™
EN ENO
#rActualWaterPressure #rActualWaterPressure ‘:KDBH 0.DBX16.1 .
| | | dbErrors_Watersystern”.
== = - .
| Real | | Real | blnWarning  bOutWarning = bMainFumpHighPressure

100.0 120.0 WEB710.DBX16.0
“dbErrors_WaterSystem”.
bOutAlarm — bMainPumpHighHighPressure

| real | binAlarm
1200 #binResetErmor =— hinResetErrar

40-3-2-10.4.2. Function Block Interface
10-321.10.4.2.1. 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

106322.10.4.2.2. 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

10-3-3-10.4.3. HMI Icon Display

The HM! 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.
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