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1 Safety

1.1 Designated use

ControlCare is a field-based control system comprising hardware and software components. It can
be used to visualize, monitor and control production processes. The approved usage of the
individual units used in the system can be taken from the corresponding parts of the operating
instructions.

The software described in this particular manual allows the direct integration of local 1/0s,
PROFIBUS 1/0s and Modbus I/0s into an embedded hybrid function block in a ControlCare
SFC162 FOUNDATION Fieldbus or SFC173 PROFIBUS Field Controller. This can then be
programmed in IEC 61131-3 language, e.g. Structured Text as shown in the examples.

1.2 Installation, commissioning and operation

ControlCare Field Controllers have been designed to operate safely in accordance with current
technical safety and EU directives. Essential to their use is the ControlCare Application Designer
software suite, which allows control strategies to be created for FOUNDATION Fieldbus and
PROFIBUS 170 applications. Field devices, links, junction boxes, cables and other hardware
comprising the Fieldbus sytem must also be designed to operate safely in accordance with current
technical safety and EU directives.

If devices are installed incorrectly or used for applications for which they are not intended, or if the
controller is not configured correctly, it is possible that dangers may arise. For this reason, the system
must be installed, connected, configured, operated and maintained according to the instructions in
this and the associated manuals: personnel must be authorised and suitably qualified.

1.3 Operational safety

Field Controllers must be mounted in a permanent and weather-protected location in a safe area.
The environment shall be a metal cabinet or an installation frame with a well grounded mounting
plane. The environment shall be protected.

The controller must be connected to networks operating in explosion hazardous areas via barriers
or other safety components. When installing components in explosion hazardous areas:

= Ensure that all installion and maintenance personnel are suitably qualified
= Check that all equipment has the appropriate safety certificates
= Observe the specifications in the device certificates as well as national and local regulations.

This topic is discussed in BA013S (FF Guidelines) and BA034S (PROFIBUS Guidelines).

All modules are suitable for industrial use and conform with the following standard, see Appendix:

= EN 61326: 1997/A1: 1998
Interference emmision: Class A apparatus
Interference immunity: as per Annex A, industrial environment

Depending upon the environment in which the bus is operating, particular attention should be paid
to the grounding of the bus cables. This topic is discussed in BA013S (FF Guidelines) and BA034S
(PROFIBUS Guidelines).
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IP Address

Technical improvement

Safety conventions

A ControlCare Field Controller is normally configured from a workstation connected into the
control system backbone. You will require a unique IP address to set it up.

Warning

= The use of IP addresses is strictly controlled. Usually your system administrator will be authorised
to allocate unique addresses. Assigning an unauthorised address to a Field Controller may result
in conflicts within your system and the failure of the associated devices!

Since the system can be accessed and manipulated through the various ControlCare tools, it is
advisable to control access both to the workstation and the folders in which the configuration is
stored. Always make a back-up of the project.

Endress+Hauser reserves the right to make technical improvements to its software and equipment
at any time and without prior notification. Where such improvements have no effect on the
operation of the equipment, they are not documentated. If the improvements effect operation, a
new version of the operating instructions is normally issued.

1.4 Conventions and icons

In order to highlight safety relevant or alternative operating procedures in the manual, the following
conventions have been used, each indicated by a corresponding icon in the margin.

Icon Meaning
A note highlights actions or procedures which, if not performed correctly, may indirectly affect operation or

% may lead to an instrument response which is not planned

Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to personal injury or
incorrect functioning of the instrument

Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to personal injury, a
safety hazard or destruction of the instrument

Endress+ Hauser
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1.5 ControlCare documents

Table 1.1 indicates the documents, planned and realized, containing safety relevant information,
installation, commissioning and operating instructions for the equipment and software associated
with ControlCare.

All documentation available at the time of release is included on the ControlCare CD-ROM and is
installed in Start=>Programs=>Endress+Hauser=ControlCare=Manuals during set-up.

Component Description Document type | Designation Order No.
System ControlCare System Overview Operating manual |BA016S/04/en 56004883
ControlCare System Design Operating manual |BA039S/04/en |Planned
ControlCare System Specifications Operating manual |BA040S/04/en 56004888
Software Application Designer Overview Operating manual |BA017S/04/en |70104301
Application Designer: Local 1/0 Tutorial Operating manual  |BA032S/04/en |71095009
Application Designer: FF Tutorial Operating manual |BA019S/04/en |70101151
Application Designer: PROFIBUS Tutorial Operating manual |BA036S/04/en 70101152
Application Designer: MODBUS Tutorial Operating manual |BA037S/04/en |70101153
Application Designer: IEC 61131-3 Operating manual |BA038S/04/en |70101386
Ladder Logic Tutorial
Application Designer: IEC 61131-3 Operating manual |BA056S/04/en |71060063
Structured Text Tutorial
Field Control (OPC) Servers Operating manual |BA018S/04/en |71031428
SFC162 Visitor Operation manual |BA069S/04/en |71113457
Field Controller |Hardware Installation Guide Operating manual  |BA021S/04/en 56004885
Commissioning and Configuration Operating manual |BA035S/04/en 56004887
Function Blocks |Function Block Manual Operating manual  |BA022S/04/en 56004886
Set-Up Getting Started Operating manual |BA020S/04/en 56004884
General FOUNDATION Fieldbus Guidelines Operating manual |BA013S/04/en |70100707
PROFIBUS Guidelines Operating manual  |BA034S/04/en 56004242
Tab. 1-1: ControlCare Documentation
7
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2 Task Description

This tutorial describes use of the ControlCare 1/0 mapping tool. This allows:

= the direct integration of Field Controller local 170 signals into the embedded hybrid block
= the direct integration of PROFIBUS 1/0 signals into the embedded hybrid block
= the mapping of embedded hybrid block 170 signals to Modbus

Accordingly, the Tutorial is split into three parts:

* Use of the 170 mapping tool with a FOUNDATION Fieldbus application

« Use of the 170 mapping tool with a PROFIBUS controller

= Additional steps required to map the 1/0 signals to Modbus, whereby the Field Controller acts
a) as a Modbus slave, and b) as a Modbus master

To illustrate the use of the 1/0 mapping tool a simple blending and mixing application has been
taken, which differs slightly in its realization, depending upon whether FOUNDATION Fieldbus or
PROFIBUS instrumentation is used.

2.1  Mixing and blending application

Fig. 2-1 shows the basic application to be considered in this tutorial.

Flowmeter Valve @ Flowmeter
FT2 FT1
pd
Liquid 2 Liquid 1
Level switch D-—
(overspill, LS3)
Stop button, B1
Level switch D— HMI (SCADA)
(stirrer, LS2) —l—

Valve

Level switch SV3

(dry running, LS1)

Fig. 2-1: Overview of mixing and blending application

A reactor is used to blend and mix two liquids. Each liquid stream is equipped with a flowmeter and
an on/off valve. The flowmeter measures the quantity of liquid which has been fed to the tank. The
valve starts and stops the filling action.

The mixing and blending sequence starts with an empty tank and with Valve 3 closed. When the
Start button in the HMI is pressed, Liquid 1 is fed to the tank. The flow continues until the required
mass has entered the tank, at which point the Valve 1 is closed. When the level of liquid passes the
stirrer limit switch, the stirrer motor is switched on. On completion of the filling of Liquid 1, Liquid
2 is fed into the tank. Valve 2 opens and filling continues until the correct mass has been added, at
which point the Valve 2 is closed.

The liquid is now stirred for 5 minutes. When this time has elapsed, the stirrer is stopped. Emptying
now begins: the pump is switched on and Valve 3 opens. The emptying continues until the level
reaches the level switch in the outlet pipe. At this point the pump is switched off and the valve is
closed. The mixing sequence is complete.

In order to prevent overspill a third level switch is built into the reactor. In addition, the sequence
can be stopped by both a HMI Stop switch and a latched stop button.

Endress+ Hauser
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2.2 FOUNDATION Fieldbus solution

A possible solution for the application using the SFC162 FOUNDATION Fieldbus Field Controller
is described in this section.

2.2.1 Network
Fig. 2-2 shows a solution based on the FOUNDATION Fieldbus SFC162 with local 1/0.

= The flow signals FT1 and FT2 are supplied by FOUNDATION Fieldbus devices

« The level dry run, stirrer and overspill signals (LS1, LS2 and LS3) are simulated by a SFC420
Switch Input module - in practice a SFC411 module would probably be used.

= The stirrer motor, pump and solenoid valves (M1, P1, SV1, SV2, SV3 are connected to a
SFC428 high density NO relay output module.

| ControlCare
Application
Designer

High Speed Ethernet

SFC162

FOUNDATION Fieldbus
Field Controller

with local I/0

FOUNDATION Fieldbus H1

(!;; '!;; i
o s o s 3x limit switch d) p_—
| | ] LS1,L82,L83) | ]
'&E‘d .;E’IL { ) ﬁ] = 3’; ~ 1x Pump (P1)
FT2 FT1 )

(Promass 53) (Promass 53) ?;\7$|e£\7.2d é&\l}g

Fig. 2-2 Network for application example
2.2.2  Signals

Fig-2-3, overleaf, gives an overview of the signals and how they are acquired:

= Totalized flow is available by connecting the appropriate channel to a flowmeter Analog Input
block; the totalizer is reset by a change in status of the CAS_IN_D parameter of the flowmeter
Discrete Output block.

= The HMI start and stop buttons are internal parameters in the embedded hybrid block.

= Overspill protection, dry run protection and emergency stop are connected to inputs DI-0 to
DI-2 inputs of a Field Controller SFC420 Discrete Input module: 0 V = False, 24 V = True.

« Input DI-3 is connected to the emergence stop button: OV = False, 24V = true

= The solenoid valves are connected to outputs DO-0, DO-2 and DO-3 of a Discrete Output
module SFC428.
NO relay: False = Valve Closed, True = Valve Open, Fail Safe = Valve Closed

= The stirrer motor is connected to output DO-1 and the pump motor to output DO-5
NO relay, False = Pump OFF, True = Pump ON, Fail Safe = Pump OFF

For the tutorial all control is done in a FOUNDATION Fieldbus SFC162 Field Controller and all
1/0s are integrated directly into the embedded hybrid block.
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External devices
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FB Application

Totalizer FT2

TReset Totalizer FT2
Totalfzer FT1 > A2

Reset Totalizer FT1 DO_2

) EETTICITN v

stop (HM) | £\is ™1
Quantity Liquid 1 (HMI) EMB_1
( _

Quantity Liquid 2 HMI)I EMB 1

Al 1
DO_1

SFC162 Field Controller

Liquid 2 Liquid 1

—H-

SFC428

State Valve SV1
State Motor M1 ] 227
tate Motor <l po-1
Stop — State Vaive SV2 | .
= C_—— > State Valve SV3 | 5 5
State Pump P1 :
o

DO-5

Dry run protection LT1 DI-0

DI-1
DI-2

Emergency stop B1

| 9ency S0P 5"yl pi3
SFC420

Stirrer protection LT2 :

Field Controller I/O module

Overspill protection LT3 4

Fig. 2-3 Signal overview for possible FOUNDATIION Fieldbus solution

2.2.3  Rack assembly

The SFC162 Field Controller and SFC432 Discrete I/0 module have combined power demand of
132 mA @ 24 VDC and 760 mA@ 5 VDC. Even allowing for a tolerance of 20%, this is easily
covered by a SFC050 or SFC056 rack power module (300 mA @ 24 VDC and 3000 mA @ 5 VDC).
The SFC353 module is powered by the SFC252 fieldbus power supply and need not be considered
in the calculation. See Chapter 10 of BA040S/04/en, ControlCare, System Specifications.

The Field Controller and local 1/0 are mounted on two SFC901A rack assemblies with addresses
0 and 1 (1/0 cannot be mounted on a rack with the address "0".) The parameters for commissioning
the Field Controller are shown in Table 2-1.

Rack 0 Rack 1

Slot 0 Slot 1 Slot 2 Slot 3 Slot 0 Slot 1 Slot 2 Slot 3
Module SFC050 SFC162 SFC252 SFC353 SFC420 SFC428 Dummy Dummy
IO_TYPE_Rx |Nol/0 No I/0 No I/0 No I/0 8 Discln 16 DiscOut |No I/0 No I/0

Tab. 2-1: Parameter settings for rack in hardware configuration and function blocks

Note!

= The 170 mapping tool does not require the entry of a channel to connect the local 1/0 to the
hybrid embedded 170 block.

= If the local 1/0 is to be connected to any other block, a channel must be entered in the associated
block as given by Rack (R), Slot (S), Group (G) and 170 point (P) indices = RRGSP, whereby
counting starts at "0".

= If Multiple Input and Output blocks are being used for the discrete signals, the 170 point index is
"9", see BA035S/04/en, Field Controller, Commissioning and Configuration.

ControlCare local 1/0 modules are available with passive electrical circuits only, so that any

connected devices or external circuits must have their own power supply, see BA0355/04/en,
Field Controller, Commissioning and Configuration.

Endress+ Hauser
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2.2.4  Control strategy

Fig. 2-4 shows a schematic diagram of the blending and mixing application.

i HY_EMB_IO Function Block ;
Totalizer FT1 - - »
Al FT1 otalizer "Reactor” Reset Totalizer FT1 DO_FTA

Inputs Outputs

Start (HMI)
Total . Stop (HMI)
otalizer Quantity Liquid 1 (HMI) Reset Totalizer FT2
ALLFT2 P Quantity Liquid 2 (HMI) —————»| DO_FT2
Dry run protection LT1
Stirrer protection LT2
Overspill protection LT3
Emergency stop B1
Process Step
State Valve SV1
State Valve SV1
State Motor M1
State Valve SV2
State Valve SV3
State Pump P1
Internal variables

Fig. 2-4 Control strattegy of blending and mixing application

The Analog Input block of each flowmeter supplies the totalized value to the hybrid embedded
170 block. The totalized value is obtained by setting the appropriate channel parameter. The
totalizer reset signal is linked to the DO block of the flowmeter, the channel parameter determining
the function to be executed.

2.2.5 Parameters

The 1/0 mapping tool assigns the inputs and outputs of the hybrid block to the modules in the order
in which they appear in the hardware configuration block. Since there is no way of determining
whether an individual input or output is being used, a block of 4, 8 or 16 parameters is automatically
reserved for the entire module. The parameters are numbered from _In_1 and _Out_1 upwards,
according to the the next free block. All parameters can be assigned an alias.

For this tutorial, the following parameter assignment will be made.

Block/Module |Signal/Point Block Signal/Point Alias

AI_FT1 ouT HY_EMB_IO IN_1 Totalizer_FT1

AI_FT2 ouT IN_2 Totalizer_FT2

SFC420 A0 In_1 Dry_Run_Protection_LT1
Al In_2 Stirrer_Ptoection_LT2
A2 In_3 Overspill_Protection_LT3
A3 In_4 Emergency_Stop_B1

Internal variables TON Timer

Output from OPC Server - HMI_Start

- HMI_Stop

- Quantity_Liquid_1
- Quantitiy_Liquid_2

HY_EMB_IO OuUT_D1 DO_FT1 CAS_IN_D Reset_Totalizer_FT1
OuUT_D1 DO_FT2 CAS_IN_D Reset_Totalizer_FT2
Out_1 SFC428 A0 State_Valve_SV1
Out_2 Al State_Motor_M1
Out_3 A2 State_Valve_SV2
Out_4 A3 State_Valve_SV3
Out_5 A4 State_Pump_P1
Process_Step Input to OPC server Process_Step

11
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2.2.6

Truth table

The truth table for the hybrid function block has is as follows:

Function

In_1

In_2

In_3 In_4

Out_1

Out_2 |Out_3

Out_4

Out_5

Open Valve SV1

True

Close Valve SV1

False

Switch on Motor M1

True -

Switch off Motor M1

False -

Open Valve SV2

- True

Close Valve SV2

- False

Open Valve SV3

Close Valve SV3

Switch on Pump P1

True

Switch off Pump P2

False

Dry Run Protection

False

Stirrer Protection

True

False -

Overspill Protection

True -

False

- False

Emergency Stop

- True

False

False False

False

The limit switches are wired or configured such that the conditions:

< Dry_Run_Protection = True when the liquid level drops below the limit switch
= Stirrer_Protection = True when the liquid level drops below the limit switch
= Overspill_Protection = True when the liquid level rises above the limit switch

Function Out 1 Out_2 Out_3 Out_4 Out 5

Liquid 1Start/Stop True/False |- - - -

Liquid 2 Start/Stop |- - True/False |- -

Stirrer on/off - True/False |- - -

Emptying Stop/Start |- - - False/True |False/True
Endress+Hauser
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2.3 PROFIBUS solution

A possible solution for the application using the SFC173 PROFIBUS Field Controller is described in
this section.

2.3.1 Network

The project uses a PROFIBUS SFC173 Field Controller . The network is assumed to be constructed
as shown in Fig. 2-5.

= Flow signals are supplied by PROFIBUS DP flowmeters
= The level overspill, dry run and pump signals are acquired PROFIBUS PA Liquiphants
= The motor, pump and valve power supplies are connected to Remote 170.

| ControlCare
Application
Designer

High Speed Ethernet

SFC173
PROFIBUS
Field Controller

FC_01 . |8
-5 PROFIBUS DP

Link «'u:“i-.-a
PROFIBUS PA

-'. 4 K A A
1 1) 1 i ) )
== )
3x limit switch FT2 FT1 3 | id val :
(LS1, LS2, LS3) (Promass 53) (Promass 53) X solenoid valve Pump (P1)  Button (B1)

(SV1, SV2, SV3)

Fig. 2-5 Network for application example

2.3.2  Signals
Fig-2-6, overleaf, gives an overview of the signals and how they are acquired:

= Totalized flow is acquired by direct 170 integration in the embedded hybrid block. Similarly,
the totalizer is reset by toggling a direct output from the 1/0 block.

= The HMI start and stop buttons are internal parameters in the embedded hybrid block.

= Overspill protection, dry run protection and emergency stop are also directly integrated in the
embedded /0 block.

= The emergence stop button is connected to a discrete input DI-0 of the Remote 1/0:
0V = False, 24V = true

= The solenoid valves are connected to discrete outputs DO-0, DO-2 and DO-3 of the Remote
1/0: NO relay: False = Valve Closed, True = Valve Open, Fail Safe = Valve Closed

= The stirrer motor is connected to output DO-1 and the pump motor to output DO-5 of the
Remote I/0: NO relay, False = Pump OFF, True = Pump ON, Fail Safe = Pump OFF

For the tutorial all control is done in a PROFIBUS SFC173 Field Controller and all
1/0s are integrated directly into the embedded hybrid block.

Endress+Hauser 13



2 Task Description

ControlCare Application Designer: 1/0 Mapping Tool Tutorial

14

2.3.3

FB Application

Totalizer FT2

T Reset Totalizer FT2

Liquid 2

— -

Stop _D'_

o Totalizer FT1

Liquid 1

Reset Totalizer FT1
Start (HMI)
Stop (HMI)
Quantity Liquid 1 (HMI) EMB_1
Quantity Liquid 2 (HMI)
Process Step (HMI
Dry run protection LT1

SFC162 Field Controller

Stirrer protection LT2

Overspill protection LT3

State Valve SV1
- —~& DO-0

State Motor M1 DO-1

o
State Valve SV2

<] DO-2
State Valve SV3

€ DO-3

Remote I/O

State Pump P1 DO-5

Emergency stop B1

I—»— DI-0

Flg. 2-6 Signal overview for possible PROFIBUS solution

Control strategy

Fig. 2-7 shows a schematic diagram of the blending and mixing application.

HY_EMB_IO Function Block
“Reactor”

Inputs Outputs

Start (HMI)
Stop (HMI)
Quantity Liquid 1 (HMI)
Quantity Liquid 2 (HMI)
Totalizer FT1
Totalizer FT2
Dry run protection LT1
Stirrer protection LT2
Overspill protection LT3
Emergency stop B1
Reset Totalizer FT1
Reset Totalizer FT2
Process Step
State Valve SV1
State Motor M1
State Valve SV2
State Valve SV3
State Pump P1
Internal variables

Fig. 2-7 Control strattegy of blending and mixing application

All I/0 parameters from the PROFIBUS network are integrated into the embedded hybrid block by
means of the 1/0 mapping tool. The control strategy in the hybrid block is written in structured text

or other IEC 61131-3 language

Endress+ Hauser
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2 Task Description

170 signals

HMI Start/Stop
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2.3.4

Truth table

The truth table for the hybrid function block has is as follows:

Function

In_1

In_2

In_4

Out_1

Out_2

Out_3

Out_4

Out_5

Open Valve SV1

True

Close Valve SV1

False

Switch on Motor M1

True

Switch off Motor M1

False

Open Valve SV2

True

Close Valve SV2

False

Open Valve SV3

Close Valve SV3

Switch on Pump P1

True

Switch off Pump P2

False

Dry Run Protection

False

Stirrer Protection

False

Overspill Protection

False

False

Emergency Stop

- True

False

False

False

False

The limit switches are wired or configured such that the conditions:

= Dry_Run_Protection = True when the liquid level drops below the limit switch
= Stirrer_Protection = True when the liquid level drops below the limit switch
= Qverspill_Protection = True when the liquid level rises above the limit switch

Function Out_1 Out 2 Out_3 Out_4 Out 5
Liquid 1Start/Stop True/False |- - - -

Liquid 2 Start/Stop |- - True/False |- -

Stirrer on/off - True/False |- - -
Emptying Stop/Start |- - - False/True |False/True

15
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2.4  Preliminaries

2.4.1 Installation and commissioning

Before you can start the IEC 61131-3 Structured Text tutorial, the Application Designer Suite must
be installed on your computer, the SFC162 FOUNDATION Fieldbus Controller installed and
commissioned and a connection made to your computer. Instructions on how to do this are to be
found in:

= Operating Instructions BA020S/04/en, Getting Started
= Operating Instructions BA021S/04/en, Field Controller: Hardware Installion
= Operating Instructions BA035S/04/en, Field Controller: Commissioning and Configuration

Not all project steps are described in detail, so it is recommended that you also have the
FOUNDATION Fieldbus or PROFIBUS tutorials at hand:

= Operating Instructions BA019S/04/en, Application Designer: FOUNDATION Fieldbus tutorial
= Operating Instructions BA036S/04/en, Application Designer: PROFIBUS tutorial

2.4.2  Rack assembly for FOUNDATION Fieldbus solutioin

The SFC162 Field Controller and SFC432 Discrete I/0 module have combined power demand of
132 mA @ 24 VDC and 760 mA@ 5 VDC. Even allowing for a tolerance of 20%, this is easily
covered by a SFC050 or SFC056 rack power module (300 mA @ 24 VDC and 3000 mA @ 5 VDC).
The SFC353 module is powered by the SFC252 fieldbus power supply and need not be considered
in the calculation. See Chapter 10 of BA040S/04/en, ControlCare, System Specifications.

The Field Controller and local 1/0 are mounted on two SFC901A rack assemblies with addresses
0 and 1 (170 cannot be mounted on a rack with the address "0".) The parameters for commissioning
the Field Controller are shown in Table 2-1.

Rack 0 Rack 1

Slot 0 Slot 1 Slot 2 Slot 3 Slot O Slot 1 Slot 2 Slot 3
Module SFC050 SFC162 SFC252 SFC353 SFC420 SFC428 Dummy Dummy
IO_TYPE_Rx |Nol/0 No I/0 No 170 No I/0 8 DiscIn 16 DiscOut |No I/0 No I/0

Tab. 2-2: Parameter settings for rack in hardware configuration and function blocks

Note!

= The 170 mapping tool does not require the entry of a channel to connect the local 1/0 to the
hybrid embedded 170 block.

= If the local 1/0 is to be connected to any other block, a channel must be entered in the associated
block as given by Rack (R), Slot (S), Group (G) and 1/0 point (P) indices = RRGSP, whereby
counting starts at "0".

= If Multiple Input and Output blocks are being used for the discrete signals, the 170 point index is
"9", see BA035S/04/en, Field Controller, Commissioning and Configuration.

2.4.3 External devices

ControlCare local 1/0 modules are available with passive electrical circuits only, so that any
connected devices or external circuits must have their own power supply, see BA0355/04/¢en,
Field Controller, Commissioning and Configuration.
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3 FOUNDATION Fieldbus Solution

3.1 Create a physical network

3.1.1 Create a FF project

1 Start ControlCare Application Designer by clicking on the icon on your destop or via Start =>
Programs => Endress+Hauser => ControlCare => ControlCare Application Designer

2 The project starts from a blank application screen
— With the right mouse key select Project File=>New

' LontrolLare Application Desigrier

1 The Document Type box appears: Click the option Project

1 Srabegy Template
Dervice Templala

2 The New Project dialog box opens:

L r—— 2=l
Save i | ) Pegeris ﬂ = (] l"i‘E E3l-
| | |
Fimgames: by FFIN Tool Project ' San
Sorve a2 fype [Prosect™ gl = | Cerecel

1. Choose the folder where the project will be saved.
Type the name of the project in the File Name box.
3. Click Save.

If the new project is not to be created, click Cancel.

o

3 ControlCare Application Designer automatically creates a folder with the entered file name

within the selected folder.

17
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Tag Policy

Tag Composition

Export Tag

Strategy

18

3.1.2 Determine the naming preferences

Before you start, you can set preferences for the way your project is created. Of particular interest
at this stage is the labelling of the function blocks.

1 Press Project File => Preferences
— The Preferences Dialog appears

Preferences
Device Support | Diedoull Psject Paih | wiorkspacs Lagout |
Block: | DeviootBridge | Swwegy |
" Deloul
v
I Sirahégy

¥ Uipdatn Binck Tag
[ Appls Templats Tag Indtesd of Block Tupe Mremon

[ Tag Probey | Tag Compesition | Comesunicafion | Export Tag |

nulrmﬂ||-rq1|

Tag Policy determines how the blocks are labelled by default if no tag names are entered

1 Select the folder Block and the subfolder Tag Policy, then check the following buttons
— Device
— Update Block Tag

2 Press OK to confirm your selection
— Application Designer will now automatically rename any blocks created in the control
strategy window as they are assigned to the devices by adding the device tag as prefix.

Tag Composition determines how the block identifiers are added to the block tag if no block name
is entered.

1 Select the subfolder Tag Composition:
— Enter a mnemonic separator: for this manual the setting was
Default setting is *_" and mandatory for if flexible function blocks are to be used
— Check Prefix

2 Press OK to confirm your selection
— Application Designer will now automatically compose the blocks according to your
selection, e.g. TagName-Block-n or TagName_Block_n.

Export Tag causes tags to be automatically exported every time the project goes online

1 Select the subfolder Export Tag
— Check the Automatic button
— Press OK to confirm your selection

Strategy determines the default shape of the function block icons in the stratagy window and also
whether the aliasing function is enabled

1 Select the subfolder Strategy
— Select the default shape for function block objects
— Select "Alias Input Dialog Box"
— Press OK to confirm your selection

Endress+ Hauser
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3.1.3 Add a bridge (SFC162)

1 On saving, ControlCare Application Designer automatically creates a project, adding the HSE
fieldbus network and the HSE Host:

4§ feal
= EﬂF!ihr.HHmlﬁ
= M T
&8 HSE Netwsk 1

2 Now right-click on the HSE Network leaf and select New=>Bridge

[ 7 710 Toprogec T
=] My FF 16 ol Proect
B fuead
= (= Fieddbus Neteorks
= B HEROST L

3 The New Bridge dialog box appears:
Select the SFC162 Field Controller and type in a device TAG, in our case FC_01

Bit | Acvancod Dpsions |
M achae . IErdﬂHIIa.l:t-’DrrbH i
Davice Type: [SFC162 ?
DevceRer: [04 =] DORev:[02 -] cPRew]il =]

Fe Foliow the: Latest DD aed CF Rervisions

Dievvice Id -

|
Device Tag:  |FC_01 '

m-im| Hep |

If you do not type in a tag, the default will be "Bridge n", where n is a consecutive number.

4 Press OK to create the Bridge.

5 Repeat Steps 1 to 4 for as many SFC162 Field Controllers as you have in your network.

Endress+Hauser 19
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3.1.4 Add a fieldbus segment

1 The project now looks like this:

[ vy fr 10 ToutProjee =l0l x|
{9 nreal -
= fli Pk Mstwcrks
= B HEE HOST )
=R L Metveoek 1
s 4

{9 nreal
= fli Pk Mstwcrks
= B HEE HOST )

=R L Metveoek 1

Exthianis,
3 The New Fieldbus dialog box appears:
— Enter a Fieldbus TAG,
— Select the fieldbus port on the SFC162
hewtiekdbus
Type i--; j
= ] '

Upstresamm Best [ | !
e e

— Ifyou do not type in a tag, the default will be "Fieldbus n", where n is a consecutive number.
4 Press OK to create the Fieldbus.
5 Open Project File, then press Save, to save the project.

6 Repeat Steps 1 to 5 for as many fieldbus segments as are in use.
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3.1.5 Add the devices

1 Click on the newly created Fieldbus 1 leaf and select Expand

& iy FF 10 Toul Project =

2 A new work space Fieldbus 1 opens:
— Right-click on the Fieldbus 1 leaf and select New then Device

T .o

Alibmdte,.,

3 The New Device dialog appears

Mew Device

Dt | Advamcod Dptiora |

i e IErd\e:HIla.l:H Gk !
Devcn Typs . |:-n,._mﬂl_,3 !

Devcefer: [H | 0DRew. [11 7] CFRev.[11 =

| () #mmmmmr}'nm

Dievice b - |

Devicn Tag: IFT1| ‘

unli Cocel | Hew |

— Select the Device Manufacturer = Endress+Hauser
— Select the Device Type = Promag53
— Enter the Device Tag = FT1
If you do not type in a tag, the default will be "Device n", where n is a consecutive number
— Press OK to create the device

Note!

= Application Designer follows the latest DD and CF revisions by default.
= If you are working with devices with older DD and CF revisions, uncheck the checkbox and select
the correct Device Revision.
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4 Your project now looks like this:

=l0lx|
=gy FEOL
|| HEE_MIE WP
w2 Puap
=@ FT1
5 Repeat Steps 2 and 3 for the second Promag 53 flowmeter
— Micropilot M:
Manufacturer = Endress+Hauser
Device Type = Promag53
Device Tag = FT2
6 Your project should now look like this:
=S
=gy FEOL
|| HEE_MIE WP
w2 Puap
+ FTi

(B Fi2

7 Now expand the FT1 node: for a Revision 4 device, six transducer blocks have been created

— FT1_FLOW = flow transducer block

— FT1_VISION = diagnosis block

— FT1_DISP = display block

— FT1_TOT = totalizer transducer block,

— FT1_SOC = solids content block (required for Promag55 only)
— FT1_DIAG = advanced diagnosis block

=101 x|

W P21 -

B v D
@

FTL

]

L

- [ FTLRS

5[0 FTLR0N]

- [0 FTL oW 1

w0 FTLCE

- O FTL_TOT )

- [ FTLDORG 1

] =|

Note!
In earlier revisions of the Promag 53 the blocks may be fewer and have different names

8 Open Project File, then press Save, to save the project.
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3.1.6  Export tags

Note!
= You should use the Export Tags function everytime you change the configuration of the project,
% so that the OPC server information is always up-to-date.
= Application Designer can be set up to automatically export tags everytime the system goes onling,
see Chapter 3.1.2

1 Active the project view by clicking in its workspace

B My FF 10 Tool Project =gl x|

2 EElFN‘i‘!!:GM‘Mﬁi
= B v ot
= EE ML Netwrk |

= i FC_OL
ik Fandchurs |

2 Right click on the project name, a context menu appears

B My FF 10 Tool Project =gl x|

3 Select the option Export Tags...
— The Export Tags dialog confirms the successful export

oot taos x|

Tage sre successhully axported ko
Dihappat Endress+Heusen | Contr ofC arel Server Hee Taglnl o.im

— Press OK to close the dialog

4 Open Project File, then press Save, to save the project
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3.2 Create a Control Strategy

Having created a physical view of the process, the next step is to create control strategy. This is done
in the logical view of the plant. This represents the plant as Areas/Process Cells in accordance with
ISA S88/IEC 61518.

3.2.1 Add a Process Cell

1 Click on the "Area 1" leaf in the project and select Attributes...

B My FF 10 Tool Project =gl x|

H Wy FF 10 Tod] Project

2 The Area dialog box appears

Tag:
[Magnasel Produsterd

0n | Cacel | e |

— Enter a name for the area, e.g. Magnasol Production
— Click OK to store your changes

3 Click on the Area leaf again and select New Process Cell...

B My FF 10 Tool Project =gl x|

H Wy FF 10 Todd Project

Gmm
) g Firkdhis Metw,
=B M S prbuter..,
= BE LT T

= g FO_0L
ik Fandchurs |

4 The Process Cell dialog box appears

Tag:
[Bherndng

0n | Cacel | e |

— Enter a name for the process cell, e.g. Blending
— Click OK to store your changes

5 Open Project File, then press Save Entire Configuration, to save the project.
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3.2.2 Add a Control Module

1 Right-click on the Process Cell leaf you just created and select Expand

[8 0 touproee. TR
:

] Wy FF 10 Todd Project
=3 Magnasel Froduction

B
- E@I:ﬂ‘hﬁr J
E !i; Doeletr Process Cel

= iy FC_0I
BB reekdos 1 =l

1 A new window with the name of the leaf opens
— Right-click on the top leaf and select New Control Module

[eoein =T

Maw Conlrol Mudule

2 The Control Module dialog box appears

Lontral Module
Tag:
|Fescton Conteol

0n | Cael | hew |

— Enter a name for the control module, e.g. Reactor Control
— Click OK to store your changes

3 The project now looks something like this:

feoecin =T

Reactor Corkrol

4 For a real project, Step 2 and 3 would be repeated until all the required control modules for a
particular process cell have been added.

5 Open Project File, then press Save Entire Configuration, to save the project.
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3.2.3 Create the function blocks

Note!
= The function blocks used in the tutorial are selected from the device manufacturer’s device list.
% It is also possible to select standard function blocks from the "Fieldbus Foundation” list. This
ensures that the control strategy can be executed in any FF device that supports a particular
standard block, irrespective of vendor.
= Endress+Hauser devices support standard function blocks and offer them in the manufacturer

specific list.

1 Double-click on the control module leaf or right-click and select Expand to open the Control
Strategy workspace - this has the same name as the leaf

T =10l xf
E

Il | i [

2 Press the Function Block button €| in the toolbar and click in the workspace
— The New Block dialog appears

Mamdachse . |Fr¢h12-H sz b -
Drervrcn Types . -

DovicaRavs [ =] DORwe:|gy =] CFFevs (o vll
L LR P—— -
Prafis: Starndend

Block Tag: |

| un'q Cocel | Hew |

— Select the Manufacturer = Endress+Hauser
— Select the Device Type = Promag53

— Select the Block Type = Analog Input

— Press OK to create the function block

3 The block now appears in the strategy window with the default name

(8 Reactorconedt =10] x|
| =
i { Reactor Contral_a&1_1 ]-
| T LT
i_ﬂ __i o
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Endress+Hauser

>

4 Repeat Steps 2 and 3 for the following blocks

Device Number |Manufacturer Device Type Block Type
Promag 53 1x Endress+Hauser Promag53 Analog Input (Al)
2X Endress+Hauser Promag53 Discrete Output (DO)*
SFC162 1x Endress+Hauser SFC162 Hybrid With Embedded 1/0s
(HY_EMB_lO)
Note!

= Although the function blocks can be created in any order, they must be attached to the devices

in the order required by the FB macrocycle schedule sequence, see Chapter 3.4

5 The control strategy now looks like this

6 Open Project File, then press Save Entire Configuration, to save the project.

(=

[ Reactor Controd_Al 1

L)
Reactor Comrol_A) 2 {
—_— .

D ——————

|

Cantral_DO_1 ]

[ Reactar

L
o
L

]
Huactor Controll D0 32 }

[ Reactor Comtral_HY_EME_1C 1 J
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3.2.4  Add the Function Block Links

1

28

In the Control Strategy workspace position the blocks according to your strategy

MM =10l xf

Reector Contral Al_1 I [R&it.mr Cantrol_C0_1 ]

[ Reactar Cantrol _HY_EMB_|0:1 J

[ Reactor Conrol _al_2 ( Rueacdor Cartml [0 2 ]

| 1] | i [

— The blocks can be dragged and dropped by selecting and holding down the right mouse key

— The blocks can be aligned by selecting, then via Tools => Alighment => e.g. Middle
followed by a click on the block to which the alignment is to be made

— The Tools menu also contains other standard drawing functions such as toolbars, standard
shapes, line thickness, colours etc.

Took Arrange  Opliors Window  Help

B oo,
H

— Texts can be added to the strategy by opening the drawing toolbar via
Tools => Tool Boxes => Drawing then clicking on the "ABC" button and placing the
cursor at the desired position in the strategy workspace

| Tooks Arange Cpiors Window  Help

— The text font can be changed by activating the text box in the strategy and right clicking:
Properties => Text Attributes => Font
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2 Click on Function Block Link | button in the tool bar, the cursor changes to a cross
— Select the Reactor control Al_1block: the Output Parameter Selection dialog appears

Thakipat ot st el tione e Devere - Anskeg bapet - Rescher Cantrel_AL L

a1
A

! Cancel
5 AEALE] :w:l:l ==

ce |

- e N

Pasameier Dhesoripien
F:idmlw ampbeg vabee caloslsted &5 8 result ol execetieg e feaction |

=]

3 Click the box next to OUT - it changes color — then click on OK
— The Output Parameter Selection dialog closes
— The cursor is now connected to a blue dotted line
— Place the Cursor in the Reactor control HY_EMB_10_1 block and click to make the link

4 When the link is made, the Input Parameter Selection dialog for the HY_EMB_10_1 block
appears

T = ~ =d

Lo | =T
pes| iL | 8FC

IEC 61131-3

amll rusfom

d Local 1D ascess
e PROFIBUS 80 sacess
Modban 10 acoess

It S
e L L L Tr=— 3

Click the box next to IN_1 — it changes color — then click on OK

5 The Rename dialog now appears:

hename
Allas parameted Lag
| Tekakoer_F11

0n | Cocel | Hew |

— Enter the name in the table in Chapter 2.3.1: Totalizer FT1
— Press OK
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6 When the Rename dialog disappears, the link is made and appears as below:

Reactor Cortral _A1 1 ]
EE— . -

Totalizes F v, Totalizes T

[ ] -
‘[ Resctor Control_HY_EME KD _1

— The link appears as a dotted line because the function block has yet to be attached to a device
— The parameter legends "IN_1" and "OUT" by moved by drag & drop

7 Repeat steps 2 to 5 and make the following links between the function blocks

— Al_2and HY_EMB_10_1= OUT to IN_2, Alias name: Totalizer_FT2
— HY_EMB_IO_1and DO_1=0UT_D1 to CAS_IN_D, Alias name: Reset_Totalizer FT1
— HY_EMB_IO_1and DO_2 =QUT_D2 to CAS_IN_D, Alias name: Reset_Totalizer FT2

8 Since the input and output signals for a particular link now have the same names, you may
want to hide some:
— Right click on the link, select Labels and click on the parameter you want to hide
— The label is hidden when there is no tick on the "Show...." parameter

9 Your Control Strategy now looks something like this (only inputs shown)

(B Reactor Contral =lal
Lﬂa“m Contral_aJ_1 J [ Reactor Contral D01 ]
vseall, Totalizer _FT1 T
e """ Reset_Totslizer FT1
T Ractor Corlml BLK 1
. -
pe i *-ew, Rl _Totahzar FT2
2=+ Totalizer FT2 b o
[ Hugcion Control Al GF j Henchos Contral [0 2
| -
o | o

10 Open Project File, then press Save Entire Configuration, to save the project.
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Procedure

Order of parameters

Endress+Hauser

3.3 Configure the strategy

At this point we have a created a network with devices and a control strategy. In this section, we
describe how the strategy is configured. You may prefer to configure the devices first, see
Chapter 3.5, then the strategy. In strategies using many blocks and links you my decide that it is
simpler to create and configure the devices and strategy piece by piece. Application Designer allows
all these options.

3.3.1 Changing parameters

1 Right click on the function block and select Offline Characterization
— The Offline Characterization dialog opens with a predefined list of parameters
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— Ifrequired, the complete set of parameters can be viewed by pressing the All button

2 If necessary expand the parameter tree
— Double-click on the "Value space” next to the parameter
— Either select a parameter offered by the drop-down menu, or if no menu is present
enter the parameter by hand
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3 Press End Edit to register your change
— Cancel Edit will cancel the Edit and close the value space
— Clear will delete the selected parameter
— When all parameters have been edited, press Close to close the dialog

Some block parameters have a write check based on the value of other parameters. It is therefore
important to set the parameters in the order in which they are displayed in the Off Line
Characterization dialog. After characterization of the block, the parameters will appear in the
FOUNDATION Fieldbus and Process Cell trees. If you find a parameter in the wrong position, it can
be move by dragging and dropping to the correct one.
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3.3.2  Analog Input (flow totalizer)

The Analog Input function blocks Reactor control_Al_1 and Reactor control Al_2 of the
Promass 53 flowmeters must now be configured, see Table 4-2. A full description of the parameters
is to be found in Operating Instructions BAO51DEN.

Parameter Function Value
MODE BLOCK/TARGET Normal operating mode of block Auto
CHANNEL Output channel of Promass 53 Transducer Block Totalizer 1
connected to Analog Input Block.
= Totalizer 1
LTYPE Type of linearization Direct

Tab. 3-1: Basic parameters for Analog Input blocks

1 In the Control strategy workspace, double-click on the Reactor control_Al_1 block

2 The Off Line Characterization dialog opens, see Chapter 3.3.1
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— Expand the Mode Block node and set the Target to Auto
— Set CHANNEL to Totalizer 1

— Set LTYPE to Direct

— Remember to press End Edit after every change
— When all parameters have been entered, press Close to quit the Characterization dialog

3 Repeat Step 2 for the Reactor control Al_2 block

4 Open Project File, then press Save Entire Configuration, to save the project.
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3.3.3  Discrete Output (flowmeter)

The Discrete Output block of the Promass 53 flowmeter is used to set a number of measurement

options. It is connected to the Promass53 transducer block by through channel 16, which is set in
the CHANNEL parameter. The trigger for resetting is a change of the input parameter CAS_IN_D
(which appears with the alias e.g. "Reset_Totalizer_FT1" from O to 8. This change is initiated by

the hybrid embedded /0 block.

Parameter Function Value
MODE BLOCK/TARGET Normal operating mode of block Cas
CHANNEL Signal channel connected to Promag 53 by block Discrete Output
= Discrete Output
SHED_OPT Control Shed option NormalShed_Normal
Return

Tab. 3-2: Basic parameters for Multiple Discrete Input block
1 In the Control strategy workspace, double-click on the Reactor control_DO_1 block

2 The Off Line Characterization dialog opens, see Chapter 3.3.1
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— Expand the Mode Block node and set the Target to Cas

— Set CHANNEL to Discrete Output

— Set SHED_OPT to NormalShed_NormalReturn

— Remember to press End Edit after every change

— When all parameters have been entered, press Close to quit the Characterization dialog

3 Repeat Step 2 for the Reactor control DO_2 block

4 Open Project File, then press Save Entire Configuration, to save the project.
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Promass 53 Totalizer Transducer Block

Full details of how to parametrize the Promass 53 totalizer transducer block are to be found in
Operating Instructions BAO51D/06/en.

In the tutorial, the totalizer must be set up to measure volume flow: the parameters are in Table 3-6.

Parameter

Function

Positionere
FCV102

MODE BLOCK/TARGET

Normal operating mode of block

Auto

HMIACCESSCODE

Enter a 4-digit code to protect the block parameters
= A HMI must write this code to the parameter
HMIACCESSCODE if parameters are to be changed

= If write protection is enabled, access to the manufacturer-

specific parameters is blocked even if the right code is
entered. The jumpers on the 170 board must be set to

e.g. 4444

Procedure

34

enable writing (see Operating Instructions for Promag53FF,

BA052D/06/en)
TOTUNIT1 Enter the unit in which the totalizer counts m3
TOTASSIGN1 Enter the measured value that the totalizzer will follow Volume Flow
TOTMODE1 Enter the mode in which the totalizer counts Forward

Tab. 3-3: Basic parameters for totalizer transaucer block

1 In the Fieldbus network workspace, expand the FT1 tree until the function blocks are visible
— Right click on the FT1_TOT_1 block and select Off Line Characterization...
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2 The Off Line Characterization dialog opens
— Expand the Mode Block parameter tree and set Target to Auto

— Set HMIACCESSCODE= 4444

— Set TOTUNIT1 = m3

— Set TOTASSIGN1 = Volume Flow
— Set TOTMODEL1 = Forward

— Press Close to quit the Characterization dialog

3 Press Close to quit the On Line Characterization dialog
— Answer Yes to the request to store the parameters: are settings are then retained for
any subsequent download to the device

4 Repeat Steps 1 to 3 for the FT2_TOT _1 block in the FT2 tree.

5 Open Project File, then press Save Entire Configuration, to save the project.
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3.3.5 Hybrid Embedded 170 block

The Hybrid Embedded 170 block adds the logic to the control strategy. It contains the local 170
inputs and outputs and can also be connected to upstream and downstream function blocks. A
logical algorithm that may be programmed in any of the IEC 61131-3 function block langtages
provides the logic between inputs and outputs. The programming of the function block is described

in Chapter 5.

At this point only three parameters should be set/checked. The assignment and alaising of the local
1/0 is done within the 170 mapping tool and is automatically taken over by the HY_EMB_I0O block

itself.
Parameter Function Value
MODE BLOCK/TARGET Normal operating mode of block Auto
HYB_STATUS_OPTS Sets status options of IEC 61131-3 variables Outputs to Good Non
= None: the status will be set within the block Cascade
= Set Outputs to Good Non Cascade: all outputs will be
automatically set to good, ifrrespective of input
EXEC_TIME_TARGET Target time for execution of the hybrid block 10 ms (default)

Tab. 3-4: Basic parameters for Multiple Discrete Input block

1 Inthe Control strategy workspace, double-click on the Reactor control_ HY EMB _10_1

block

2 The Off Line Characterization dialog opens, see Chapter 3.3.1
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— Expand the Mode Block node and check that the Target is set to Auto
— Double lick on the value space of HYB_STATUS_OPS and select Set Outputs to Good

Non Cascade

3 Open Project File, then press Save Entire Configuration, to save the project.
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3.3.6  Store the strategy as a template

FOUNDATION Fieldbus offers the possibility of storing complete control strategies as fully
configured generic templates. This is especially useful when particular control strategies occur
several times within a project. The strategies are stored independent of device assignment, which is
performed as a separate step. The IEC 61131-3 algorithm is not stored in the template.

After configuration, the strategy can be stored as a template for similar applications using the same
devices.

1 In the Strategy workspace, drag the mouse across the complete strategy with the left button
depressed, until all function blocks are selected
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2 Now press the Strategy Export button 22l in the toolbar
— The Save As dialog appears

pavens 2l
Save i | 0 My FF 100 Tl Projeca =] + @k -
dEreg,
=
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File pame; |Feacto Save I
S B g |Rll.urgl?mfbum [ i) j Carcel
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— If appropriate, browse to another folder
— Enter a File Name
— Press Save to save the strategy

3 The strategy can be imported again pressing the Strategy Import button & in the toolbar and
double-clicking on the appropriate file name.
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3.4  Attach the Function Blocks to the devices
Now attach the function blocks in the control strategy to the devices where they are to run. The
order of attachment determines the order of execution in the Field Controller and FF devices.

= First attach the input blocks
= Then attach the control and logic blocks in the order of execution
= Finally attach the output blocks

If necessary, the order of the blocks can be adjusted by drag & drop.

1 Expand the Fieldbus workspace (Fieldbus 1) and the Process Cell workspace (Blending)
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i FC B0 B ieator Cotrad
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i [ PeoLbE e .
@ .-.J_- ) b
B
o [ PRoUDE_PRap

— Note that the Reactoir Control tree now contains all the function blocks that you created in
the Control Strategy workspace.
— A question mark in a block means that the block has still to be attached to a device.

2 Now drag and drop the Reactor control_Al_1 block to the greyed Function Block Application

leaf of the FT1 tree
— When you drop the block, it is attached to tree
— Its name changes to FT1_Al_1 in both views
(according to the tag naming policy selected in preferences)
— You have now assigned the Totalizer Al block to the flow transmitter

3 Repeat Step 2 for the other function blocks, dragging them across in the required order of

execution:

— Reactor control_Al_2 => FT2

— Reactor control_HY_EMB_IO_1 =>FC_01
— Reactor control_DO_1 => FT1

— Reactor control_DO_1 => FT2

4 Your project now looks like this
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and the strategy looks like this:

M T
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FC_OT_HY_EME 101 |
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[ P22 | [ FT200 3 |
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5 Click on the Project View workspace and Export Tags..., see Chapter 3.5
6 Open Project File, then press Save Entire Configuration, to save the project.
Note!

= Function blocks can also be attached to devices by right-clicking on the FB VFD or FBAP node of
the appropriate device in the Fieldbus workspace and selecting Attach Block...
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3.5 Parameter the Devices

It is important to remember that the device parameters in the Transducer Block are an integral part
of any FOUNDATION Fieldbus project. This has consequences in the way the devices can be
parametered:

= The most secure method is to parametrize offline with the Application Designer - this ensures
that you are downloading a complete set of parameters to the devices

= For devices with display operation or a service interface, it is possible to parametrize at the
device itself. If you wish to parametrize by this method, it is important that only the Mode
Block Target is parametrized in Application Designer.

= If the device has a HistoROM, this must be activated in the offline configuration, otherwise the
device will show a HistoROM error after the download.

= Application Designer does not support device parameter upload at the moment: this means that
if you have used a service tool or the display to parametrize, the device parameters are not
stored centrally in the project. A device failure means that the replacement device has to
parametrized anew. This can be avoided by ensuring that the parameters are downloaded to
the DAT or HistoROM, or by manually transferring the parameters displayed in the Online
Characterization to the Offline Characterization dialog

This tutorial tells you how to parametrize the Field Controller offline with Application Designer. It
is also possible to parametrize field devices off line, but in the case of the Promass 53, there are
dependencies in the transducer block which makes this impossible. The online parametrization of
this devce is descrtibed in Chapter 3.13.4.

Some block parameters have a write check based on the value of others parameters. It is therefore
important to set the parameters in the order shown in the various tables, i.e. the same order in
which they are displayed in the Off Line Characterization dialog.

After parametrization of the block, the parameters will appear in the FOUNDATION Fieldbus tree.
If you find a parameter in the wrong position, it can be move by dragging and dropping to the correct
one.

3.5.1 Field Controller Hardware Configuration block

1 Double click on the HSE Network leaf, the HSE Network window opens:
— Expand the FC_01 and FBAP leaves

2 Double-click on the FC_01_HC 1 leaf to open the Off Line Characterization dialog
To change parameters, see Chapter 3.3.1:

— Expand the parameter leaf

— Double click on value space

— Enter the parameter or select it from the drop-down menu
— Confirm with End Edit

3 Expand the MODE_BLK parameter left and check that Target is set to Auto
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4 Expand the IO_TYPE_RO parameter leaf and set the following parameters, see Table 2-1,
Chapter 2.2.2

Slot_0: No 170

Slot_1: No 170

Slot_2: No 170

Slot_3: No I/0

5 Expand the IO_TYPE_R1 parameter leaf and set the following parameters, see Table 2-1,
Chapter 2.2.2

Slot_0: 8 Discrete Input

Slot_1: 16 Discrete Output

— Slot_2:No I/0
— Slot_3:No 170
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6 Click Close, then save the configuration
— Right-click on the Project File menu and select Save Entire Configuration to save the
project — the FC_01_HC_1 node now looks like this.
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3.5.2 Field Controller Hybrid Embedded 1/0 block

After configuration of the hardware block, Chapter 3.5.1, the local 1/0 can be configured in the
hybrid embedded block.

1 Open the I/0 mapping tool by right-clicking on the FC_01_HY_EMB_OI_1 node and selecting
Map 1/0s to hybrid block

ek Pk 1
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0 e
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2 Click on the empty box in the Rack/Slot/Module type column:
— adrop-down menu shows the 170 modules already configured in the FC_01_HC_1 block
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— select Rack:1 Slot:0 Module:8-Discrete Input,
— the associated inputs are automatically created

3 Repeat Step 2 for the option Rack:1 Slot:1 Module:16-Discrete Output
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4 The alias tags can now be entered by clicking on the appropriate line
— You can copy & paste e.g. direct from an Excel table

42

Block/Module | Signal/Point Block/Module |Signal/Point Alias (IEC Variable)
SFC420 A0 HY_EMB_IO In_1 Dry_Run_Protection_LT1
Al In_2 Stirrer_Protection_LT2
A2 In_3 Overspill_Protection_LT3
A3 In_4 Emergency_Stop_B1
HY_EMB_IO Out_1 SFC428 A0 State_Valve_SV1
Out_2 Al State_Motor_M1
Out_3 A2 State_Valve_SV2
Out_4 A3 State_Valve_SV3
Out_5 A4 State_Pump_P1
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The Export button allows the configuration to be exported to a CSV file which can be

imported into e.g. Excel:
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Press OK to complete the mapping procedure
— The tag LOC _ 10 appears under the hybrid block in the Fieldbus 1 dialogue
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3.5.3  Export tags

Note!
= You should use the Export Tags function everytime you change the configuration of the project,
% so that the OPC server information is always up-to-date.
= Application Designer can be set to automatically export the tags every time the project goes
online, see Chapter 3.1.2.

1 Activate the project view by clicking in its workspace
— Right click on the project name, a context menu appears

2 Select the option Export Tags...
— The Export Tags dialog confirms the successful export

et T x|

THGE M BUCTESHURY Saparted 1D
s’ R ot er H Paginfo

=

— Press OK to close the dialog

3 Open Project File, then press Save Entire Configuration, to save the project.
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3.6 Program the Hybrid Function Block

3.6.1 Setthe IEC 61131-3 programming language

1 Inthe HSE Network 1 tree, right click on FC_01_HY_EMB_IO_1 and select Attributes
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2 The Attributes dialog opens:
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— Inthe IEC 61131-3 Programming Language menu select ST (Structured Text)
— Tick the box "Map as FF Data Structure”
— Press OK to confirm the selection

3.6.2  OpenPCS programming tool

1 Inthe HSE Network 1 tree, right click on FC_01_HY_EMB_I10_1 and select
Program Hybrid Block

N LA

W [0 P _piag L
w0 R we
w0 A _TBe

- 0 B _MEETRG 1

e P e b bl Bk, I

g o
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2 The OpenPCS programming tool opens:

E
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— The Files pane of the Project window shows the program files
— The Resources pane shows the hybrid block task attached to the Field Controller
— The Lib pane shows the libraries available
— The Help pane opens the Online help tree
— The Catalog window might also appear — it can be closed by pressing the "x
— The Log window tracks program events — it can be closed by pressing the "x

3 Double-click on FC_01_HY_EMB_IO_1.ST: the editor opens with the declared external and
mapped local 1/0 variables
— The upper right-hand pane contains the variables we have declared, Chapter 3.2.4, 3.5.2
— The lower right-hand pane contains the structuctured text program, which is empty

on starting
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3.6.3 Declare additional variables

Additional variables used by the structured text program must be declared with name and data type
in the upper right-hand pane before programming starts. Table 6-1 lists the various types of
declaration supported. The declaration opens with the variable type and is closed with END_VAR.
The various types are created with default value zero for real and integer variables and FALSE for
booleans.

Variable type Access Rights Function
External |Internal

VAR - RW Local variable that is readable and writable to its own block only

VAR_INPUT RW R Input variable that is readable and writable to an external block, but
only readable to its own block

VAR_OUTPUT R RW Output variable that is readable and writable to its own block, but only
readable to an external block

VAR_IN_OUT RW RW 1/0 variable readable and writable to its own and an external block
(call be reference)

VAR_EXTERNAL RW RW External 1/0 variable, declared as global in its own block, that is

readable and writable to its own and an external block, whereby any
change is immediately effective in all blocks where it is used

VAR_GLOBAL RW RW Global 170 variable, declared as external in its own block, that is
readable and writable to it own and an external block, whereby any
change is immediately effective in all blocks where it is used

VAR_ACCESS RW RW Global 170 variable (access path) that is readable and writable in its
own and an external block resident in a different controller, whereby

any change is immediately effective in all blocks where it is used

Tab. 3-5: Variable declaration types

The declarations can be modified to define a particular behaviour of the variables contained within
them by adding one of the attributes in Table 6.2.

Attribute type Function
RETAIN Variable that retains its value when the controller is switched off or restarted
CONSTANT Variable that retains a constant value, i.e. not writable
OPC Variable that is readable and writable in the IEC OPC Server
— Local varibles declared with the prefix OPC_ are also visible in the IEC OPC server

Tab. 3-6: Declaration attribute types

For this exercise, we will declare the booleans "HMI_Start" and "HMI_Stop" as an OPC variable to
enable a SCADA program to start and if necessary stop the blending sequence. In addition, the user
is able to set the quantities of liquid to be blended in kg ("Quantity_Liquid_1" and
"Quantity_Liquid_2"). The stirring time is set at 120s using the timer provided (TON); it is declared
as shown in the example..

In order to keep track of the filling process, the retained variable "Process_Step" will be incremented
every time a process Step is completed.

Block ‘SignaI/Point Block Signal/Point Alias
Output from OPC Server HY_EMB_IO Bool HMI_Start
Bool HMI_Stop
Real Quantity_Liquid_1
Real Quantity_Liquid_2
TON Timer
HY_EMB_IO Integer Input to OPC Server Process_Step
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In the upper right-hand pane do the following:
1 Declare IEC OPC Server variables

VAR OPC
HMI_Start_Stop: BOOL,;
Quantity_Liquid_1: REAL;
Quantity_Liquid_2: REAL;
END_VAR

2 Now add the retained variable
VAR RETAIN
Process_Step: INT;
END_VAR
3 Now add the timer
VAR

Timer : TON;
END VAR

Note!
= An alternative method to declare IEC OPC Server variables not used in this tutorial
is to add the OPC_ prefix:

VAR
OPC_HMI_Start_Stop: BOOL,;
END VAR

VAR_RETAIN
OPC_Process_Step: INT;;
END VAR
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3.6.4 Activate the libraries

The FF variables used in IEC 61311-3 programming must be converted to a data type appropriate
to programming language. To this end ControlCare activates two libraries by default:

e CC_FF_CUSTOM_LIB to map the custom FF function blocks
(Data type conversion DS65, DS66)

e CC_FF_STANDARD_LIB to map the standard FF function blocks
(FF status handling)

These appear red in the library pane (select the Lib tab)
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Note!
= For ControlCare Product Version 2.01.xx, the libraries have to be activated by hand
= For SFC programming the sfclib must be activated, see below and the OpenPCS online help

Activating a library In order to activate additional libraries, e.g. sfclib for SFC programming, the following procedure is
used:

1 Select the Lib pane:
— Right-click on e.g sfclib and select Use in Current Project
— The project book turns red = active
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Installing a library If the libraries are not installed:

1 Right-click on Libraries, select Install New...,
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"
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2 Browse to the folder containing the LIB files and select the library required

3 Press OK twice to install.
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3.6.5 Create the structured text program

For simplicity, the structured text program will be written as follows

Step O: Reset of Totalizer

Step 1: Filling of liquid 1, with stirrer switched on when Stirrer_Protection_LT2=False
Step 2: Filling of liquid 2

Step 3: Stirring for 2 minute (to demonstrate timer)

Step 4: Emptying of vessel, with reset of timer

= Step 5: Prepare totalizer reset and stop process

The strategy is created according to the truth table in Chapter 2.1.2.

Step O 1 (*Step O: Initialize process*)
IF HMI_Start_Stop=1 AND Process_Step<1 THEN
Reset_Totalizer_FT1.value:=0; (*Set Totalizer FT1%*)
Reset_Totalizer_FT2.value:=0; (*Set Totalizer FT2%*)
Process_Step:=1,;
END_IF;
Stepl 2 (*Step 1: Start filling liquid 1 provided no stop signal and start button pressed*)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Overspill_Protection_LT3=0
AND Process_Step=1 THEN (*Start Condition*)
IF (Quantity_Liquid_1>Totalizer_FT1.value)THEN
State_Valve SV1:=1, (*Valve SV1 open¥*)
IF Stirrer_Protection_LT2=0 THEN (*Protection off*)
State_Motor_M1:=1; (*Motor M1 on*)
ELSE
State_Motor_M1:=0; (*Motor M1 off*)
END_IF;
ELSE
State_Valve SV1:=0; (*Close valve*)
Process_Step:=2; (*Step 1 completed*)
END_IF;
ELSE
State_Valve SV1:=0; (*Close valve*)
END_IF;
Step2 3 (*Step 1: Start filling liquid 1 provided no stop signal and start button pressed*)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Overspill_Protection_LT3=0
AND Process_Step=2 THEN (*Start Condition*)
IF (Quantity_Liquid_2>Totalizer_FT2.value)THEN
State_Valve SV2:=1, (*Valve SV2 open¥*)
IF Stirrer_Protection_LT2=0 THEN (*Protection off*)
State_Motor_M1:=1; (*Motor M1 on*)
ELSE
State_Motor_M1:=0; (*Motor M1 off*)
END_IF;
ELSE
State_Valve SV2:=0; (*Close valve*)
Process_Step:=3; (*Step 1 completed*)
END_IF;
ELSE
State_Valve SV2:=0; (*Close valve*)
END_IF;
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Step 4

Step 5
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4

(*Step 3: Stir for 2 minutes*)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Stirrer_Protection_LT2=0
AND Process_Step=3 THEN (*Start condition®*)

State_Motor_M1:=1; (*Motor M1 on*)
Timer(IN :=1, PT :=T#120s); (*Start timer, 120 s*)
IF Timer.Q=1 THEN (*If timer stopped*)
Timer (IN :=0); (*Set IN to 0%)
State_Motor_M1:=0; (*Motor M1 off*)
Process_Step:=4;
END_IF; (*Step 3 completed®)
END_IF;

(*Step 4: Empty vessel*)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Process_Step=4 THEN

WHILE Dry_Run_Protection_LT1=0 DO (*Empty condition*)
State_ Pump_P1:=1; (*Pump on*)
State_Valve_SV3:=1, (*Open valve*)

END_WHILE;

State_ Pump_P1:=0; (*Pump off*)

State_Valve SV3:=0; (*Close valve™)

Process_Step:=5; (*Step 4 completed*)

ELSE
State_ Pump_P1:=0; (*Pump off*)
State_Valve _SV3:=0; (*Close valve™)
END_IF;

*Step 5: Reset process*)
IF HMI_Start_Stop = 1 AND Process_Step=5 THEN;

Reset_Totalizer FT1.value:=1; (*Reset Totalizer FT1*)
Reset_Totalizer_FT2.value:=1; (*Reset Totalizer FT2*)
HMI_Start_Stop:=0; (*Stop Process*)
Process_Step:=0;

End_IF;

iquid 1 ignal and stact butcon pressed®

Emargency Jcop Bl=0 MND Cverppill Proceccion LTI=0

IF (Cusncicy Lig
Scace Valve T
IF Sciccec_Prot

»Tocalizer FTL.valus) THEN

Scace_Mocor ML
ELIE
Scace_Mocor MLi=0; *Nocor ML on
END_IF;
ELIE
Scace Valve TVLi=0;
Procenss_Jcep:=2;
END_IF;

Scace Valve IVL:=0;
END IF:

iquid ignal and stact butcon pressed®

Emargency Jcop Bl=0 MND Cverppill Proceccion LTI=0
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3.6.6  Trouble-shoot the project

Now that the project is complete, it is recommended that the project is checked for errors.

1 Open the File menu and select Check Syntax

& mloteam Dpen®Ts [0 Apps ndress + =
El Mk [t Vew PO Dotas Dt Window

2 OpenPCS runs a check on all syntax in your program and publishes a log at the bottom of the

workspace.
— If errors are found eliminate them and check the syntax again
— You can move from error to error with the F4 and Shift F4 keys

3 When the program is free of errors, this is reported in the log at the bottom of the workspace

4 Now open the File menu and select Save All.
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3.7 |IEC 61131-3 Simulation

OpenPCS allows the simulation of the IEC 61131-3 program without the need for hardware. It is
recommended that the program is tested with this function before it is downloaded to the Field
Controller.

3.7.1 Resources

1 Click on PLC and select Resource Properties from the PLC menu
— The Edit Resource Specifications dialog opens

15 Eramare S st - {osbrolCane SPCABZ/ |
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2 In the Edit Resource Specifications dialog
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FL_01
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T | |

— Select Hardware Module: ControlCareSIM

— Select Network Connection: EHSIM

— Select Optimization: Size only

— Press OK to confirm the changes and close the dialog

3 Click on PLC and select Rebuild Active Resources (alternatively, press CTRL+F7)

— You can now go "Online" with the simulation.
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3.7.2 Go "Online"

1 Click on PLC and select Online from the PLC menu
— If appropriate an OpenPCS Online Server 32 message appears

Il UpenbLs Uniline-Server 12 x|

P | TheResourcs on the PLT & not up bo dats,
“.J'; ik o B b dowvndnad the cuerent Resouroe?

iiﬁiltiu

— Press Yes to download the resource to the server

2 Press the Resource tab and click on the Field Controller in the project window

it am
=Wl Configurstion =
- [ EE
= [l rC_ o) e re i 1
Note!

« If there is more than one Field Controller in the project, it appears green and the others red.
= To activate different Field Controller, right click on it and select Set Active, its colour changes to
green

3 Click on PLC and select Coldstart from the PLC menu
— The Field Controller simulation now runs

i ve_si - DSTHIE R =101
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— The buttons Power Off, Run and Stop simulate the corresponding operating modes of the
Field Controller

— The Cycles display show number of cycles simulated and cycle time in ms

— The LEDs simulate the LEDs on the Field Contoller

— To change the macrocycle time, press the >> button and enter a new value in the Cycle
Time dialog, confirming with OK

4 The simulation is closed by clicking on PLC and select Offline from the PLC menu
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3.7.3  Watch list

By placing selected input and ouput variables in a watch list, the logic can then be checked.

1 Press the Resource tab and expand the FC_01_HY_EMB_1O_1 node
— Alist of input and output variables appears

Pt -
= Wl contiguration
= [lrcm
=l P _oa v e 301
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(3 P ot eV 1 I8
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2 Double-click on a parameter to place it in the watch list

5 istancepath P vake  Type Addreis | Porce | Comment
P01 Y MBI H_STAAT_T0E TR B
P01 H_EMB oY PROCESS STIR 3 T
P01 PY_ M1 FERT_TOTALL,, VALK o W
P01 _PY_EMB_J 1 FESIT_TOTALL,, VALK o T
P01 _HY_EMB 01 TOTRUITIR FT2  WALLE 10000000000 FEAL
P01 WY EMB 01 TOTALITIR FTE  WALLE 130000000000 FEAL
PO MR, EMIRGINGY _STOF I PRSP
FC_01_FY_EMB IO CVIRSFILL_PROTECTION LTI FALSE RO
P01 H_EMB oY STIRFIR_PROTECTION AT2 FALSE RO
P01 H_EMB oY CRY_RUN_PROTESTION LTI FALSE O
FC_01_HY_EMB 1. THMER: n TR B
P01 HY_EMBJO 1. TIMER: Bt O T
P01 HY_EMBJo 1. TMER: q FALSE O
FC_01_HY MBI 1. TIMER: (1] Il T
P01 H_EMB oY STATL_ VA VT_53 FALSE RO
P01 H_EMB oY STATL_ VA VT2 FALSE O
P01 H_EMB oY STATE_ Vi Vv FALSE RO
P01 H_EMB oY STATL_FUMP Pl FALSE O
P01 H_EMB oY STATL_MCTOR M3 TR B
P01 H_EMB oY QLMNTITY LID 2 00000000000 FEAL
P01 F_ MBI LMNTITY_LILAD 100000000000 FLAL
OPC Varsbles wigichiat FE_ 0w, |

— Parameters can be deleted by selecting the parameter line and pressing DEL

3 Check the logic of each action by seeing the effect of parameter changes on the outputs
— Right-click on the watch list "value field" and enter a value in the Set Variable dialog
— Press OK to confirm the entry and close the dialog

oot variacte ]
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4 When you are satisfied that the program does what it should, prepare for download by
optimizing the preformance
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3.7.4  OPC tag monitoring

OpenPCS also allows the monitoring of the tags in the OPC and HSE servers. These include both
the declared variables and contained variables. Thus it is possible to monitor, e.g. the current value
of the block mode. Before it can be used, the function must be activated. It remains activated on
aubsequent restarts of the program, independent of project.

Activating OPC tag 1 Select Extras=>Options=>Browser

monitoring
£ e [t Vew Fioject PO Edrn Windee T
[EIE=1-L .1 OF: Cubonize. Eol L
] [ oppors [ erower 1

CPCedte |
ToinarProflscl Al i),
Tk .
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T TTE T

2 In the Options menu, select the Extended Settings tab
— Select the option "Show OPC pane in browser"
— Press OK to store the change
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3 You are now prompted to restart OpenPCS
— Close OpenPCS
— Restart OpenPCS from the Hybrid Embedded 10 function block mode by selecting
Program Hybrid Block

4 On restart you will find an extra tab "OPC-1/0" in the project window
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Setting up the monitoring 1 Click on the tab "OPC-1/0" to reveal the OPC servers available
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* Crdrass hsassrver
¥ Ermdress heser verconmdlm
¥ Endresss mrsnraes
* Harterver HartDpd

- 'L% Rrsnurces B OFCHA0 ‘! Lib 4 | »
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Expand the Endress.hseserver tag to reveal all FOUNDATION Fieldbus tags in the project

(may take some minutes)

Expand the tag you require and right click on the parameter to be monitored

— Select "Watch Tag" to add it to the monitoring list

i
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4 Now expand the Endress.iecserver tag to reveal all IEC Variables (may take some minutes)

5 Expand the tag you require and right click on the parameter to be monitored

— Select "Watch Tag" to add it to the monitoring list
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6 The parameters appear in the watch list under the OPC Variables tab where they can be
monitored when the Project is online

56

M_Diey_Fon_PROTECTION_LT
ME_WVERSFILL_PROTECTION LT
M8_STRRER_PROTECTION_LT2

oo LCCALIICES 1/ e sscomrrar LN MILACTOM ball_DIry_HUN_PROTLCTION_LTY
b ALICHCAL IO T/E e bt FIC_N REACTOR MB_VERSPAILL_PROTECTIOH_LT
gt ALCACAL IO T/E i btoin'FIC_IN REACTOR MB_STIRRER_PROTECTION_LTZ

Tag [ Fat
ACTLIAL opcda / LOCALHCHE 1.4 ndrar hesosrved' S T1014-2 00K PLEACTLIAL
WL L apcda / LOCALHCH 1.4 ndrar hesosrve' S T101-4-2 DUT VWAL U

[ ke | Dussy [ Tomasamess

W:v-ml

Endress+ Hauser



ControlCare Application Designer: 1/0 Mapping Tool Tutorial 3 FOUNDATION Fieldbus Solution

3.8  Optimize performance

If the IEC 61131-3 simulation was used, the resources must be respecified before the project is
compiled and downloaded, see Chapter 3.7.

OpenPCS allows the hybrid function block to be optimized for speed or size during compilation.
Default setting is optimized for speed. Optimizing for size causes the block to run slower than if it
is speed optimized, and is recommended only when there are memory problems, e.g. when a large
number of hybrid function blocks with long programs are in use or when simulating without Field
Controller hardware.

The settings below are those recommended for normal applications.

Changing the performance  The settings are made in both the resources and the hybrid function block
settings

1 Click on the Resources tab, then right-click on Controller leaf and select Properties
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— Select Hardware Module: ControlCare SFC162/Rev 4
— Select Network Connection: FC_01

— Select Optimization: Speed only

— Press OK to confirm the changes and close the dialog

3 Now right-click on the Function Block leaf and select Properties
— The Edit Task Specifications dialog appears
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— In the Optimization pull-down menu select e.g. "speed only", then press OK

4 Save your settings and close OpenPCS
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3.9 Go On-line

3.9.1 Connect to the Field Controller

In order to download the project, the host computer and Field Controllers must be allocated

IP addresses in the same address range. It is possible to do this on the workbench before installation
or after the Field Controller and other components have been physically installed in the Fieldbus
network (subnet).

Warning

= The use of IP addresses is strictly controlled. Usually your system administrator will be authorised
to allocate unique addresses. Assigning an unauthorised address to a Field Controller may result
in conflicts within your system and the failure of the associated devices!

Note!

= The tools that setup the network use Ethernet services that may be blocked by Windows Firewall.
Normally the firewall will be unblocked for the tools during installation, but it might be necessary
to stop the firewall should they not function properly. If you are not sure how to stop the firewall,
consult your system administrator.

Before starting, check the following:

= Internet Protocol TCP/IP is installed on your computer

= You have administration rights for your computer

= You have an set of IP addresses that have been authorized by your IT department
= Any proxy server for your Internet Browser is disabled

The procedures described in this chapter are for Windows XP. For other Windows systems consult
your system administrator.

Note!

= When the Field Controllers are physically connected together with the Host computer via
Ethernet, HSE Network Setup will see the them irrespective of the IP address domain to which
they belong
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Endress+Hauser

3.9.2  Set the IP address of the host computer
SFC162 Field Controllers are delivered with the default IP address:

= 192.168.164.100

In order that the host computer can communicate with the Field Controller Web Server, it must be
allocated an IP address in the same address domain, e.g. 192.168.164.200. If you are not sure how
to do this, consult your network administrator.

1 Right-click Start =>Settings =>Control Panel =>Network Connections
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2 Right-click Local Area Connection => Properties
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3 Using the left mouse button, double-click Internet Protocol (TCP/IP) or
click once, then click Properties.

4 Note the original values of IP address and Subnet Mask of the computer to restore them if
necessary at end of the operation.
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AN

5 Change the IP address and the Subnet Mask of the host computer to those required by the
application. In the example, an address in the same subnet as the Field Controller.

— IP Address 192.168.164.XXX and network mask (Subnet Mask) 255.255.255.0.
— Do not use the address 192.168.164.100,as these are reserved as default addresses for
Field Controller SFC162
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6 Click on the OK button to complete the procedure, close the other dialogs with OK and

Close.

3.9.3 SettheF
Note!

ield Controller IP address

= It is recommended that Field Controllers of the same type are introduced one by one to the

network.

1 Call HSE Network Setup:
Programs =>Endress+Hauser=>ControlCare=>Tools=>HSE Network Setup

2 HSE Network Setup is launched and searches for Field Controllers in the Ethernet network.
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— All Field Control

lers in the network appear, irrespective of their IP domain.

If this is not the case:

— Check that the proxy server of your Internet Browser is switched off

— Check that the windows firewall is not blocking the program (switch off)
— Check all cables and switches

— If you find two or more Field Controllers with the same IP address, disconnect all but one
from the network

3 If your computer has more than one NIC card, select the one you want to use for
communication with the Field Controllers by ticking "Active NIC" and Press & .
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4 Right-click on the Field Controller, the address of which is to be changed:
the Field Controller Web Server opens

ControlCare Endress Hausar [

Field Controller T
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— The Web Server will only open if the host computer and the Field Controller have
IP addresses in the same IP domain.

5 Expand the Setup node and click Network
— Enter User Name "pcps" and Password "pcps” to open the Network Configuration dialog
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— Enter the required IP address, in our example 10.125.35.180
— Enter a netmask, normally 255.255.255.0
— If required, enter a default gateway, usually address xxx.xxx.xxx.1 in the selected domain

6 Press Update to change the IP address, then close the Web browser
— The Field Controller is restarted automatically
— Wait until the Field Controller address canges in HSE Network Setup

7 Now set the address of he host computer to the same domain as the Field Controller, see
Chapter 3.9.2 - in our example 10.125.35.200
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— In HSE Network Setup, tick the Field Controller, so that it appears in the HSE Live List
associated with the computer’s active NIC card.

— Press @ to save the configuration.

— You are now ready to download the project

Note!

= If you have more than one Field Controller on the network, Repeat Steps 4 to 6 for all other Field
Controllers, introducing them one by one to the network.
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3.10 Generate the live lists

3.10.1 HSE live list

Once the Computer and Field Controller are able to communicate with each other, the connection
to the network can be checked by creating a live list.

1 Press the On-Line button '® in the menu toolbar
— The project goes on on-line
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— Arred cross appears against the Field Controller in the Project workspace
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2 In the Project workspace, right click on HSE Network and select Live List
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— Alive list is generated of the devices on the HSE network
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Note!

% = It may take sometime to generate the live list
— The devices found first go grey

— Their profiles (all important device-specific data) including IP address are read
— On successful completion of profile reading, the devices are shown in full black
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3.10.2 Assign the HSE Device IDs

1 In the Project workspace, right click on the Field Controller (CO104) and select Attributes...
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2 The Attributes dialog opens
— Open the drop-down menu of the Device ID and select the Field Controller associated
with the displayed TAG (in our case FC_01) - the serial number is on the front panel
— Do this even though the correct ID is already displayed - the program expects it!
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— Confirm your choice with OK
— If Application Designer detects a mismatch in version, this is logged at the bottom of the page
(for remedy, see Chapter 7.2)

3 In the project window, the red crosses disappear from the Controller anf Fieldbus nodes
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4 If several SFC162s were in use, Steps 1 and 4 would be repeated for all.

5 Click on the Project View workspace and Export Tags..., see Chapter 3.5.3
— Open Project File, then press Save Entire Configuration, to save the project.
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3.10.3 Create the FOUNDATION Fieldbus live list

1 In the Fieldbus network workspace, right-click on Fieldbus 1 and select the option Live List

2101

2 The Fieldbus live list is created
— Check that devices in the project appear in the live list. If not, check connections etc.
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3.10.4 Assign the Fieldbus Device IDs

1 In the fieldbus workspace, right click on FT1 and select Attributes...
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2 The Attributes dialog opens
— Open the drop-down menu of the Device ID and select the device ID associated
with the displayed TAG (in our case FT1) - the serial number is on the nameplatel
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— Confirm your choice with OK

— After a period of time, the red cross disappears from the device in the Fieldbus network

— If Application Designer detects a mismatch in version, this is logged at the bottom of the page
(for remedy, see Chapter 7.2)

3 Repeat the process for the rest of the devices in the Fieldbus network (FT2)
— After a period of time, the red cross disappears from the device in the Fieldbus network

4 Click on the Project View workspace and Export Tags..., see Chapter 3.10
— Open Project File, then press Save Entire Configuration, to save the project.
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3.10.5 Assign All Tags

1 In the Fieldbus workspace, right-click on the Fieldbus node at the top of the tree and select
Assign All Tags

2 The Assign All Tags dialog appears with the list of device and a progress bar
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— On completion, the message "Profile reading done" stands next to the Field Controller

and "Tag has been confirmed" next to the devices
— If there are any failures in tag assignment these are logged with reasons at the bottom of the

screen.

3 As the assignment proceeds, the Field Controller transmits the change to the device
— The device goes grey in the live list
— The Field Controller initiates a new network scan
— After about 1 - 2 minutes, the device goes black and appears with the new tag

4 At the end of the process the live list looks like this
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i
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— The "bright" dot next to the SFC162 Field Controller indicates that it is the ACTIVE LAS
of this segment
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3.11 Download the project

Both the project in ControlCare Application Designer and that in Open PCS must be downloaded
to the Field Controller. The downloads can be made in any order.

Note!

= The procedure below describes the initial download for the entire HSE network.
% = Partial downloads can be made later from lower leaves, when changes are confined to this level
= Incremental downloads can be made to a running project by checking the boxes Incremental
Download and Compare Parameters: Unaffected Local I/0s will hold their last values.

3.11.1 Download the control strategy

1 In the Project workspace right-click on HSE Network land select Download

2 The Download dialog appears
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— Press Start to start the download

3 The download will be interrupted if the project has not been configured properly, e.g.

— The Controller Tag has not been assigned correctly => Assign Field Controller tags,
Chapter 3.10.2

— The I/0 modules have not been correctly defined, see Chapter 3.5.1 and 3.5.2

4 When the download is successfully completed, the dialog is closed, and you are ready to
download the hybrid block configuration

Note!

= At this point you can assign the Device Class LAS to the Promag, if you want to have a back-up
LAS in the system, see FOUNDATION Fieldbus Tutorial, BA019/04/en.
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3.11.2 Download the OpenPCS project

1

Start OpenPCS by right clicking on FC_01_HY_EMB_IO_1 in the HSE Network 1 tree and
selecting Program Hybrid Block:

— If OpenPCS is already running, close it before performing this step

— The attribute settings are exported to OpenPCS

— Click OK to open the OpenPCS workspace

Click on PLC and select Online from the PLC menu
— If appropriate an OpenPCS Online Server 32 message appears

W UpenPLs Unline-Server T2 x|

> The Biesourcs on the PLE & not up bo date,
‘-{I--JI ik o B b dowvndnad the cuerent Resouroe?
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— Press Yes to download the resource to the server

Press the Resource tab and click on the Field Controller in the project window
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Click on PLC and select Coldstart from the menu: the hybrid block is started (set to Auto).

If there is more than one controller in the project, each must be cold-started as follows:

— Right click on the controller and select Set Active, its colour changes from red to green
— Click on PLC and select Coldstart from the menu

— All hybrid blocks attached to the controller are forced to Auto

Now check the project files
— You will see that the names in watch list are now replaced by values

% istarcepath Rawre vekm Type  Addrese | Porce | Comment
FE_b1_H_EMB 301 H_START_S10M FALSE BOOL
F_fn_Hy _ERBBS L iR e 0 IMT
F_B0_HY_ MR B .. MALLE 0 EIE
F_Bn_HY_ MR BS_.. ALLE 0 EIE
F_Bn_HY_ MR B .. ALLE 0o EEay
F_B_HY_ BB .. ALLE LTS
FE_E_HY_FMB 3L BRSSP FALSE B
F_Bn_Hy B BG L OvERSPRLL_IMRATE FaLSE B
F_fn_Hy_FRBBS L STRREER PROTECT FaLsE B
F_f_Hv R BG L Dy U PRATES FaLSE B
Pt _Hv BB B L. B FaLSE B
DY M), BT Omg TR
D _WY_ M), L] FALST IOy,
PO D WY M), (14 Omg TR
PO WY MO B0 L STATE WALV SV FALST IOy,
PO WY MO 30 L STATE VALV ST FALST DOy,
PO DA WY MO B0 L STATE WALV S FALST IOy,
PO WY M 0 L STATE_FUMP P FALST DOy,
PO_DA_ WY _IME 30 L STATE_MOTOR ML FALST IOy,
PO WY EMI 0L CUANTITY LMD HOOOOOO000 LAY
PO WY M 301 CUANTITY LMD 1 10 OOOO000000  FALAL

-1

i PC Vansbler wisichist P (1 WL

6 OpenPCS offers a number of options for monitoring values and changing the program without

Endress+Hauser

stopping execution, e.g. on-line editing —see the on-line help for details.
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3.12 Check the control stategy
3.12.1 Control strategy

1 Click in the Control Strategy workspace (Pump control) and press the button iﬂ in the menu
toolbar — the control strategy also goes "on-line"

— Values appear in green when the status is good
— Values appear in red if the status is bad - at this stage this is an indication of a communication,
block configuration, strategy configuration or device parametrization error

2

If you have the possibility of changing the signals, change each input in turn and check the
effect on your strategy.
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AN

3.12.2 Optimization of hybrid block execution time

1 Open the HSE Network 1 dialog, then click on the

"details" icon EI in the menu bar

— The execution times are shown next to each block

— The FC_01_HY_EMB_IO_1 block executes at t

he default time of 10 ms
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2 Right-click on the FC_01_HY_EMB_IO_1 block and select On Line Characterization
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— The parameter EXEC_TIME_ACTUAL shows the time in which the block is executing
— Observe the value for a couple of minutes and note the highest value

3 Now change the function block execution time to the new value
— Right-click on FC_01_HY_EMB_IO_1 and select On Line Characterization
— Double-click on the "value space" next to the parameter EXEC_TIME_TARGET

— Enter a value 10% to 20% higher than the highest

observed actual execution time

— Press End Edit to store the value and Close to quit the dialog.

4 Right-click on the Bridge node (FC_01) and select FB

Schedule Download

— The new value is downloaded to the Field Controller
— The strategy now runs with the new target execution time

5 Repeat Steps 1 to 4 for all hybrid blocks in the strategy

Note!

= EXEC_TIME_ACTUAL will be too high if the ST program is being monitored on-line by
OpenPCS. Close the application before checking the value.
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3.13 Modify the project

3.13.1 On-line characterization

Once the project is on-line you may want to change parameters to e.g. tune the control-loop or
eliminate configuration errors. With the exception of the SP parameter, the function block must be
put out of service before the parameter is changed:

1

In the Control strategy workspace double-click on the function block you want to modify, or in
the HSE network 1 or Control module workspace, right-click on the function block and select
On-line Characterization

The function block On-line Characterization dialog appears:

— Open the Mode leaf and double-click in the space next to Target
— Set the Target to OOS (Out of Service)
— Click End Edit to set the parameter

Change the parameters you wish to modify

— If appropriate, open the parameter leaf and double-click in the space next to the parameter
you require

— Enter the new parameter or select it from the drop-down menu

— Click End Edit to set the parameter

— Repeat the procedure for all the parameters you wish to modify

Put the function block back into standard operating mode

— Open the Mode leaf and double-click in the space next to Target

— Set the Target back to the original value (Auto (Automatic) or Cas (Cascade))

— Click End Edit to set the parameter

— Check that the Mode really changes to the Target Mode (failure to do so indicates a
configuration error)

— Press Close to store the values (if you are prompted - answer with Yes)

Click on the Project View workspace and Export Tags..., see Chapter 3.10
— Open Project File, then press Save Entire Configuration to save the project

Put the Control stategy back "on-line" to check the results of your modification, Chapter 6.4.
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3.13.2 Off-line characterization

You may prefer to change parameters off-line, e.g. when modifying the control strategy or adding
new functions to the project.

1

If you are on-line, press the Off-line button '® in the menu toolbar

alternatively, in the PROFIBUS network or Control module workspace, right-click on the
function block and select Off-line Characterization

— The function block Off-line Characterization dialog appears

Change the parameters you wish to modify

— If appropriate, open the parameter leaf and double-click in the space next to the parameter
you require

— Enter the new parameter or select it from the drop-down menu

— Click End Edit to set the parameter

— Repeat the procedure for all the parameters you wish to modify

— Press Close to store the values

Click on the Project View workspace and Export Tags..., see Chapter 3.10
— Open Project File, then press Save Entire Configuration to save the project

Press the On-line button ® in the menu toolbar to go on-line again
Download the modified project
— In the Project workspace right-click on HSE Network 1and select Download

— Follow the procedure in Chapter 6.3

Put the Control stategy back "on-line" to check the results of your modification, Chapter 6.4.
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3.14 Packing and unpacking the project

In order to install the project at the customer’s site, the project can be packed and unpacked. It is
important to remember, especially if you have not been using the actual project devices to test your
project, that the instruments on site may be have newer (or even older) DD/GSD/CFF files than
the ones you use. The latest DD/GSD/CFF files must then be uploaded to the project and
corresponding corrections must be made to configuration, before it is downloaded to the Field
Controller. The is done with the Import Device Support... item in the Project File menu, see
Operating Instructions BA017S/04/en, Chapter 3.1.5.

3.14.1 Pack the project

1 Select Project File => Pack Project...
— The Pack Project dialog appears
— Browse to the folder where the files will be created
You can create a folder with the Make New Folder button =
— Enter the name of the project
— Press Save to save the packed project
— Press OK to close the successful packing message dialog

3.14.2 Unpack the project

1 Select Project File => Unpack Project...
— In the Unpack Project dialog
— Browse to the folder where the packed project is located
— Click on the name of the project
— Press Open to save the packed project

2 In the Browse for Folder dialog:
— Browse to the folder where the project is to be installed
You can create a folder with the Make New Folder button =
— Press OK to start upacking
— Press OK to acknowledge the successful unpacking of the project

3.14.3 Unpack the OPC data base only

For some applications it may be necessary to update the OPC data base of a SCADA program that
has no provision for importing new DDs etc.. This can be done in Application Designer, which
allows the separate unpacking of the OPC data base.

1 Go online, then right-click on the HSE OPC Server icon in the system tray
2 Select Unpack Configuration...:

— Unpack the OPC data base to the folder required according to the Steps 1 and 2 in
Chapter 7.6.2 above.
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3.15 Export the configuration

For documentation purposes, the project configuration can be exported to an existing ODBC file
data source, e.g. Oracle, a machine database, e.g. Excel to provide a record of the current status of
the project or to an XML sheet for viewing with a browser.

3.15.1 File data source folder

The file data source must have been created before the export.
1 In the Project window, right-click on the Project icon and select Export Configuration:
2 The Select Data Source dialog box appears

3 In the File Data Source folder, select the source that describes the driver that you wish to
connect to. You can use any file data source that refers to an ODBC driver which is installed on
your machine.

— Use the New... button and Look In dropdown menu to browse or
— Click the data source icon to select the driver:
— Press OK to make the connection

3.15.2 Machine data source folder

The Machine Data Source is specific to the machine, and cannot be shared. "User" data sources
are specific to a user on the machine; "System" data sources can be used by all users on the machine,
or by a system-wide service. The Machine Data Source must have been created before export.

1 In the Project window, right-click on the Project icon and select Export Configuration:
2 The Select Data Source dialog box appears

— Click on the Machine Data Source tab to open the folder

— Double-click the data source name to select the machine, e.g. Excel:
3 The Select Workbook dialog box will appear:

— Select the folder where the data file is and double-click the workbook icon.

— Your project configuration will be exported to the workbook file.

— A message box appears on completion - press OK

4 Open the Excel file to check the result:

3.15.3 XML file

1 Click in the Project workspace and select Project File =>Export => Configuration as XML
— The Export Configuration as XML dialog appears

2 Enter a File Name and Save In location, then press Save
— The project is saved as an XML file at the selected location
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3.16 Close Application Designer and OpenPCS

When you have completed your session, close Application Designer and OpenPCS

3.16.1 Application Designer

1 If you are on-line, press the Off-line button /¥ in the menu toolbar

2 If you have made any madifications while you were on line, you will be prompted to store
them
— If appropriate answer with Yes

3 Close the project by clicking on Project File => Close

4 Exit Application Designer by clicking on Project File => Exit

5 The Field Controller continues to operate with the project configured according to the last
download/on-line correction

— If you switch off the Controller, the project remains stored in its memory
(provided the battery DIP switch is on, see BA021S/04/¢en: Field Controller, Hardware
Installation)

— ltisinitialized and re-executed as soon as the Controller is switched on again

3.16.2 OpenPCS
1 Open the PLC menu and select Offline

2 Open the File menu and select Exit
— You will be prompted to save if your project has been changed since the last download

3.16.3 Reconnecting Application Designer

Provided your computer is operating in the same 1P address domain as the Field Controller, you can
reconnect at any time.

1 Start up Application Designer and select the Project you require
2 Press the On-line button '® in the menu toolbar
3 Expand the various workplaces as required

4 Click in the Control Strategy workspace and press the button ! in the menu toolbar — the
control strategy goes "on-line" with the last configuration that was downloaded.

3.16.4 Reconnecting OpenPCS

Provided your computer is operating in the same IP address domain as the Field Controller, you can
reconnect at any time.

1 Start up OpenPCS, open the File menu and select the project you require
— Open the File menu and run Check Syntax

2 Open the PLC menu and select Online
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4 PROFIBUS Solution

4.1 Create a physical network

4.1.1 Create a PROFIBUS project

1 Start ControlCare Application Designer by clicking on the icon on your destop or via Start =>
Programs => Endress+Hauser => ControlCare => ControlCare Application Designer

2 The project starts from a blank application screen
— With the right mouse key select Project File=>New
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Propct Fle Sewch [port Window  Halp

Oped..
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1 The Document Type box appears: Click the option Project
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2 The New Project dialog box opens:

Setup Mew Froject Workspace

Save i | [ Penipets

Fimgass:  [biy PROFIELIS I0 Tool Pojecd * S
Save s lypes [ Projesct” fipd =l Coreel
1. Choose the folder where the project will be saved.
2. Type the name of the project in the File Name box.

3. Click Save.
If the new project is not to be created, click Cancel.

3 ControlCare Application Designer automatically creates a folder with the entered file name

within the selected folder.
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Tag Policy

Tag Composition

Export Tag

Strategy
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4.1.2 Determine the naming preferences

Before you start, you can set preferences for the way your project is created. Of particular interest
at this stage is the labelling of the function blocks.

1 Press Project File => Preferences
— The Preferences Dialog appears

Preferences
Device Support | Diedoull Pasject Path | wiorkspacs Logout |
Block, | DeviootBridge | Swaegy |
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 [evcd
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Tag Policy determines how the blocks are labelled by default if no tag names are entered

1 Select the folder Block and the subfolder Tag Policy, then check the following buttons
— Device
— Update Block Tag

2 Press OK to confirm your selection
— Application Designer will now automatically rename any blocks created in the control
strategy window as they are assigned to the devices by adding the device tag as prefix.

Tag Composition determines how the block identifiers are added to the block tag if no block name
is entered.

1 Select the subfolder Tag Composition:
— Enter a mnemonic separator: for this manual the setting was
Default setting is *_" and mandatory for if flexible function blocks are to be used
— Check Prefix

2 Press OK to confirm your selection
— Application Designer will now automatically compose the blocks according to your
selection, e.g. TagName-Block-n or TagName_Block_n.

Export Tag causes tags to be automatically exported every time the project goes online

1 Select the subfolder Export Tag
— Check the Automatic button
— Press OK to confirm your selection

Strategy determines the default shape of the function block icons in the stratagy window and also
whether the aliasing function is enabled

1 Select the subfolder Strategy
— Select the default shape for function block objects
— Select "Alias Input Dialog Box"
— Press OK to confirm your selection
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4.1.3 Add a gateway (SFC173)

1 On saving, ControlCare Application Designer automatically creates a project, adding the HSE
fieldbus network and the HSE Host
— Click on + to expand the tree:

B My PROFIBUS 10 Tool Project =gl x|

=] Ry FROE IS 10 Tood Froject

Ry FROE IS 10 Tood Froject

B fueal
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3 The New Gateway dialog box appears:
Select the SFC173 Field Controller and type in a device TAG = FC_01

Gaterray | Advancod Opsions |
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Damice M - |

Dervcn Tag: [FC_M

nniw]m]

If you do not type in a tag, the default will be "Gateway n", where n is a consecutive number.

4 Press OK to create the Gateway.
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4.1.4  Add a PROFIBUS segment

The project now looks like this:

B My PROFIBUS 10 Tool Project =gl x|
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= s
3 HEF HOST |
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Right click on the gateway you just created, here "Gateway 1", and select New Profibus.
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The New Profibus dialog box appears:

|| *
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— At this point you can enter a PROFIBUS segment TAG
— Ifyou do not type in a tag, the default will be "Profibus n", where n is a consecutive number.

Teg

Press OK to create the PROFIBUS segment.

The ControlCare PROFIBUS Configurator opens with the SFC173 Field Controller inserted
as PROFIBUS master/host with the default address 1

— Use the default address "1" for the Field Controller - use higher addresses for other masters
— Do not use address "0" for either master or Field Controller

hib=—iim |
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P+F SK1 coupler
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4.2

Set the PROFIBUS parameters

1 Click on the SFC173 master, select the menu Settings => Bus Parameter...

The Bus Parameter dialog appears

Select the Baudrate you require - it must be supported by all PROFIBUS DP slaves
Select the optimize option By User, if you want to check and edit parameters

The optimize option Standard sets SK3 standard parameters for the selected baudrate

Jous Parameter |
——
[ S - goed |
Cotimos [Bp U = =

2 To check and/or optimize the parameters, press the Edit button

The Edit Bus Parameters dialog appears
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Make any changes necessary and press OK to confirm and store them

3 Asdevices are added to the bus, see Chapter 3.7, the Master checks whether they support the
selected baudrate

A warning message appears if a device does not support the selected rate

PROFIBUS DP slaves normally listen to the bus and adjust automatically to the baudrate.
If this is not the case, their baudrate must be changed to that of the coupler.

For the SK3, the special GSD file "Yxxx ...." must be used for PROFIBUS PA slaves
Standard GSD files for PROFIBUS PA slaves support baudrates 93.75 kbit/s (P+F SK1) and
45.45 kbit/s (Siemens coupler) by default

If a PROFIBUS DP master is added to the bus, e.g. FXA720 Class 2 Master, then its bus
parameters must be set to those of the Field Controller. In such cases it may be necessary to
increase the target rotation time, e.g. by 10,000.

1 For the SK1 coupler select 93.75 kbit/s (default) and optimize By User, then press Edit

The Edit Bus Parameters dialog appears

2 Check and if necessary enter the following parameters (P+F SK1 coupler):

Slot time: 4095

Min station delay: 22

Max station delay: 1000

Set-up time: 250

GAP actualization factor: 100

Max retry limit; 3

Token rotation time: 90000

Press OK to store the parameters followed by OK to exit the Edit dialog
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4.3 Configure the PROFIBUS master

1 Double-click on the SFC173 Node, the Master Configuration dialog box opens:

Jraster Contoeration x]
linnaeyl
Sishon sddrear 1 ﬂl
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e

— Enter the controller tag in the Description, i.e. FC_01
— Set the Station Address to 1

2 Aclick on the DP Master Settings... button opens the DP Master Settings dialog:
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— A description of the parameters is to be found in the on-line help
— For our application no changes need be made

— Press OK to close the dialog and return to the Master Configuration dialog

3 Press OK to confirm the changes in the configuration and to return to the PROFIBUS
Configurator workspace

N =T
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|
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4.4 Add the PROFIBUS devices

Note!
= For information on GSD files, see the PDF Content CC_GSD_Library in the Manuals folder
% = GSD files of 3rd party devices can be added to the library by selecting File=>Copy GSD
= The P+F SK3 power link may require special GSD files for PROFIBUS PA devices.
As of CC release 2.03.xx, standard files can be used for Endress+Hauser devices, but for earlier
releases or 3rd party devices select the files with the suffix "Yxxx" or "SK2"

1 For the tutorial, add two Endress+Hauser Promag 53 DP devices, three liquiphant and a Allen-
Bradley Remote 1/0 1794-APB/B
— Add the slaves in the order they are required in the function block schedule.
— If you prefer, the slave can be configured before the next one is added, see Chapter 4.8.

2 Select Insert =>Slave... a large S appears as cursor.
Move this to the position on the PROFIBUS line, below the SFC173 Field Controller icon,
where you want to place the device.
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3 Right-click to begin placing: the Insert Slave dialog box appears
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— Select the Vendor and if required Type of Slave (All, General, 1/0 Slave)
— Select a device from the Available Slaves list

— Press Add to move it to the Selected Slaves list

— Designate a unique slave address >3 (0 - 2 are reserved for masters)

— Enter a symbolic slave name, e.g. Slave 1

— Press OK to add the slave to the segment

4 Your project should now look something like this:
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4.5 Configure the PROFIBUS slaves

The device configuration is done in the Slave Configuration dialog box. Although the basic actions
are identical, it varies slightly according to the type of slave.

4.5.1 Promag 53 configuration

1 Double-click on the Promag Node, the Slave Configuration dialog box opens:

— The General box contains the parameters as set in the Insert Slave dialog (these can be
changed if required - use underscores instead of spaces, as the latter and invalid characters)
— Enter the preset Station Address = 10
— Enter the device tag as Decription = FT1,

— In the Parameter Box you can select the GSD modules that define the data to be sent to and
from the Field Controller
— The parameters for the Promass 53 must be configured in a fixed order, see BAO64F
— Use Empty_Module/Free_Space parameters to fill gaps made by unused GSD modules

— Select the EMPTY_MODULE parameter and press the Append Module button, the
parameter is added to the 1/0O parameters box

— Select the SETTOT_TOTAL parameter (=totalizer with reset) and press the Append
Module button, the parameter is added to the 1/0 parameters box
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lipnaend
Devee FPROMAG 53 DP i addiesi 13 ox |
Desergion.  [111 Carcel
P At sie devcn macheal confprginn
[T r—— GEDMe  EMIOISEGSD _bwwmatnta |
M, lewgth of irv-/caubpad daiy a7 e L of weoatgad dats b B LPY1 Sefirgi
B lergth of irngad dala 5 Be  Lergrh of gt data 5 B pssod mate
B et of sntpd data 2 Be  Lergh o ut datia 1 Be | Sishon sddwer 1
M, rustes o bt E Humbes o skt 2 rem
Potuls Jergee s Jomptnsous Tancitior [a] | [ et pn i1 =]
ERPTT_ACOULE Batd
1 5 Byms DdZ, ODmid, Ackud v
TOTAL 5 Byms Drdl, Dmid, Sagtin addesi 1]
BETTOT_TATAL 1 Byse 3 Frua Batl. Buid, m
ANTTOT_MOMITOT_TOTAL & Byms I Fyra DaCl, Ombl, LT e |
B IEFLAY WLLlt i e bakt, baka, |w R : g
[awldn Madule  [Pymieed [Ty [T adae, [T ben, [Ty [0 Sdar. [0 Len, | = ppare Modin
L 1 ENFTY_ADMcdulsl
1 BETTOT_TMeduied I8 © [ W 6 a Bomerre Miskhie
[roet b
_Prodeiru ki |
| =] bk Hamaa |

2 Press DPV1 Settings... and make sure that DPV1 Activated checkbox is not checked
(this avoids download problems)
— Press OK to confirm your settings

3 Press OK to complete the configuration

4 Repeat Steps 1 and 2 for the second Promass 53:

— Station Address = 11
— Description = FT2
— Modules: EMPTY_MODULE; SETTOT _TOTAL
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45.2

Liquiphant configuration

1 Double-click on the Liquiphant Node, the Slave Configuration dialog box opens:

The General box contains the parameters as set in the Insert Slave dialog (these can be

changed if required - use underscores instead of spaces, as the latter and invalid characters)
— Enter the preset Station Address =12

— Enter the device tag as Decription = LT1
In the Parameter Box select the GSD modules to be sent to the Field Controller
Discrete_In is preselected in he 1/0 parameters box
Press DPV1 Settings... and make sure that DPV1 Activated checkbox is not checked

— Press OK to confirm your settings
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lipnaend
Devee Lipapharnt M5 i addiesi ilt L ﬁ I
Desergion.  [LT1 Carcel
P At gie devi m athl confgee s
[ r——— GEDMe  EMDLISELGESD _bwwmatnta |
M, gt of i oupad daty L L of weoatgad dats I e LPY1 Sefirgi
M. lersgth of ingad ot 2 B Lergh ol gt data 2 B psiredmuie
M leregth of stpud data 0 B Length ol cutt dats 0 Bwe | Sishon sddwer 1
M, rustes o bt 1 Humbes o skt 1 fe.m
Potuls Jonger s Jomptnsous. Taancitior [a] | [ et an it =]
Biscrsts In 1 Wyne T
Akl g
Shaten addesi 12

Lh

[Fawldn Padule  [Fysiad  |Typs |3 Adar. [T e, [Ty [0 Rdde. [0 Les,

3
L 1 Discrecs Bodulsl 1D o

2 Press OK to complete the configuration

3 Repeat steps 1 and two for the other Liquiphants:

Station Address = 13 and 14
Description = LT2 and LT3
Module: Discrete_In
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4.5.3 Remote 1/0 configuration

1 Double-click on the Node, the Slave Configuration dialog box opens:

— The General box contains the parameters as set in the Insert Slave dialog (these can be
changed if required - use underscores instead of spaces, as the latter are invalid characters)
— Enter the preset Station Address = 21
— Enter the device tag as Decription = RIO_01

— In the Parameter Box select all modules that are used in the Remote 1/0 in full format:
— Press the Append Module button to add the modules to the 1/0 parameters box
— IN our case we had the APB status, IB10, IP4, OB16, OV16 and IRT8 modules

— Press DPV1 Settings... and make sure that DPV1 Activated checkbox is not checked

— Press OK to confirm your settings
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2 Press OK to complete the configuration

Note!
< When the project is online, the raw data offered by the Remote 1/0 can be viewed as follows:
% — Double-click on the ROI_01 Node, the Slave Configuration dialog box opens
— Select the e.g. the IB10 module in the I/0 parameter list
— Press the Parameter Data button, the Parameter Data dialog with raw data appears

3 In the Parameter Data dialog, press the Common button — the parameters common to the
entire 170 can be modified, e.g. fault action: see manufacturer’s instructions for more details
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— A double-click on the parameter calls a list of possible options
— Press OK to confirm your choice
— After all common parameters have been configured, press OK to confirm your selections
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4 To change module, press the Module button: the Select module dialog opens
— Select a module and press OK
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5 The corresponding module dialog appears
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— Set the I/0 module parameters, see Remote 1/0 manufacturer’s instructions
6 Repeat Steps 4 and 5 until all modules have been configured

7 Press OK to complete the configuration: your project should now look like this:
— Select Save then Exit to close PROFIBUS configuration
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4.6 PROFIBUS I/0 mapping

The PROFIBUS 170 mapping connects the GSD modules, which are responsible for cyclic
communication with the PROFIBUS devices, to function blocks. Depending upon device type these
may be simple Input/Output blocks with one OUT or IN value, or Multiple Input/Output blocks
with several OUT or IN values. In the latter case, the values are connected the order they appear in
the Mapping dialog, i.e. Value 1 = OUT_1/IN_1 etc. The PROFIBUS function blocks can then be
used to create the control strategy, see Chapter 4.

4.6.1 Configuring the Remote 170

Before you begin to map a component, it is important that you read the appropriate operating
manual, since it is necessary to know what parameters are offered by the device and in what format
they are transmitted across the PROFIBUS network.

1 After the PROFIBUS Configurator is closed, the PROFIBUS 1/0 Mapping dialog appears,
showing Device/Function Block and Module/Submodule views
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— For most PROFIBUS PA and PROFIBUS DP devices, the function blocks are preconfigured
and appear in the Device/Function Block View as yellow boxes. If the parameter in the
right-hand pane has a question mark, it must be configured, see Chapter 4.6.1.

— For Remote 1/0s you will always see a series of question marks: this means that the
submodule data format must be configured

2 Click on the 1794-APB/B submodule leaf of the Remote I/0 - a hit map appears at the top of
the page

L - a: F'_I_ H-'_

— Click on Bit 0, then right-click over the bit map and select the output type and data format
— For the 1794-APB/B module 2 bytes are transmitted, each bit representing a status:
To view individual statuses, this is mapped by two bytes "Packed Digital Values without
status™
— The same applies to the output bytes
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3 Repeat Step 2 for the 1/0 modules (in the tutorial we require only the APB status, and

IB10XOB6 module, but the system used for the documentation contained other modules)

— Analog values are mapped by two or four bytes, with or without status

— Discrete values are normally mapped as packed digital values with or without status - this

ensures that a separate parameter is assigned to each bit

Device/Function Block view

RESS ST

5 Now right-click on each byte and select Attributes - the Parameter Attributes dialog box
appears:
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— Status for packed values is always = SLAVE_VALUE_WITHOUT_STATUS

— Select Status Value = Good NonCascade or Good Cascade, depending on role in loop
— The selection applies to the all parameters mapped to the byte

— You can also enter a Parameter Tag - this will appear in the project tree

— Press OK to confirm your choice and close the dialog box.

On selection, the question mark disappears and the appropriate Function Block appears in the
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4.6.2  Assignment to the hybrid block

Once the mapping of the PROFIBUS devices is complete, the inputs and outputs can be assigned to
an embedded hybrid block. This can be done in one step by assigning all 1/0s to the block, or for
individual devices. In this tutorial, all I/Os will be assigned in one step.

1 Right-click on the FC_01 node of the Device/Function block view of the PROFIBUS mapping
tool and select ""Assign all devices to the Hybrid function block...":
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— The Assign to Hybrid Function Block dialog opens

2 The "Assign all devices to the Hybrid function block..." shows the list of available hybrid
function blocks, in our case none, and allows additional function blocks to be created:
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3 Inthe Add New Block.. field at the bottom, enter the block tag - in our case "reactor" and
click on the button Add New HFB to add it to the block list
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4 Now select the "Reactor" block in the upper work space and press OK
— Press Yes to confirm the action in the message which appears:
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5 The I/0s are all assigned to the Reactor block
— The function blocks previously attached to the PROFIBUS devices are replaced by the
hybrid block
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4.6.3 Adding the alias names

After the 1/0s have been added to the hybrid block, the parameters can be given alias names:

1 In the Device/Function Blocks view of the PROFIBUS Mapping Tool, expand the Reactor
block of all the devices in the tree:

Rmmns i e o i e e b B e

— Depending upon the PROFIBUS function block configuration, the each parameter is mapped
to the hybrid function block as a Parameter_x, and where appropriate a Parameter_x_Status

2 Right click on the FT1 node and select Edit IEC variables...
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— The IEC Variables dialog opens

3 Inthe IEC Variables dialog, double click on the first parameter and enter its alias name:
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— The aliases are shown in the table on the next page

— Values and status of the same parameter should be assigned the same name

— Ifyou prefer to map individual parameters, the IEC Variables dialog can be opened from each
device node

— You can copy & paste e.g. direct from an Excel table
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Device

IEC Variable

Alias Name

FT1 (Promag)

Parameter_1

Totalizer_FT1

FT1 (Promag)

Parameter_1_Status

Totalizer_FT1_Status

FT1 (Promag)

Parameter_2

Reset_Totalizer FT1

FT2 (Promag)

Parameter_3

Totalizer_FT2

FT2 (Promag)

Parameter_3_Status

Totalizer_FT2_Status

FT2 (Promag)

Parameter_4

Reset_Totalizer_FT2

LT1 (Liquiphant)

Parameter_5

Dry_Run_Protection_LT1

LT1 (Liquiphant)

Parameter_5_Status

Dry_Run_Protection_LT1_Status

LT2 (Liquiphant)

Parameter_6

Stirrer_Protection_LT2

Parameter_6_Status

Stirrer_Protection_LT2_Status

LT3 (Liquiphant)

Parameter_7

Overspill_Protection

(
(
LT2 (Liquiphant)
(
(

LT3 (Liquiphant)

Parameter_7_Status

Overspill_Protection_Status

RIO_01 1794 IB10xOB6 (input)

Parameter_33

Emergency_Stop_B1

RIO_01 1794 IB10xOB6 (output)

Parameter_49

State_Valve_SV1

RIO_01 1794 IB10xOB6 (output)

Parameter_50

State_Motor_M1

RIO_01 1794 IB10xOB6 (output)

Parameter_51

State_Valve_SV2

RIO_01 1794 IB10xOB6 (output)

Parameter_52

State_Valve_SV3

RIO_01 1794 IB10xOB6 (output)

Parameter_53

State_ Pump_P1

4 When all parameters have been entered press OK to register the changes
— The parameters under the "Reactor" nodes now have aliases

5 Press OK to close the PROFIBUS 1/0 Mapping tool and complete the mapping
— The project looks something like this
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6 Open Project File, then press Save, to save the project, it should look like this
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4.6.4  Export tags

Note!
= You should use the Export Tags function everytime you change the configuration of the project,
% so that the OPC server information is always up-to-date.
= Application Designer can be set to automatically export the tags every time the project goes
online, see Chapter 3.2.

1 Activate the project view by clicking in its workspace

B M PR IS 100 Toed Pragedt.

Sava L
1G5 Pk Hetwirks
B e mE
= &l VL M |

SR
8 Frol Atrbndes...

3 Select the option Export Tags...
— The Export Tags dialog confirms the successful export

froat Tam x|

THGE M BUCTESHURY Sparted 1D
ymerErad e e Haser i ControlC el Server e Teginfo

=

— Press OK to close the dialog

4 Open Project File, then press Save to save the project
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4.7 Create a Control Strategy
Having created a physical view of the process instrumentation, the next step is to create control
strategy. This is done in the logical view of the plant. This represents the plant as Areas/Process

Cells in accordance with ISA S88/1EC 61518. Only one Area is allowed in the project, but this may
have any number of Process Cells.

47.1 Add aProcess Cell

1 Click on the "Area 1" leaf in the project and select Attributes...

h Proftas 1

2 The Attributes dialog box appears

— Enter a name for the area, e.g. Magnasol Production
— Click OK to store your changes

3 Click on the Area leaf again and select New Process Cell...

— Enter a name for the process cell, e.g. Blending
— Click OK to store your changes

5 Your project should now look something like this:

En by PROFIBUS 10 Tood Promect

Blorpineg
Bl Pl Hetweirks
= B e o |
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= iy P50

h Proftas 1

6 Open Project File, then press Save Entire Configuration, to save the project.
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4.7.2 Add a Control Module

1

2

Double-click on the Process Cell leaf - a new window with the name of the leaf opens

Right-click on the top leaf and select New Control Module

The Control Module dialog box appears

— Enter a name for the control module, e.g. Reactor Control
— Click OK to store your changes

The project now looks something like this:

For a real project, Step 2 and 3 would be repeated until all the required control modules for a
particular process cell have been added. This allows each control loop or control loop group to
be set up and viewed in its own control strategy window.

Double-click on the control module leaf to open the Control Strategy workspace - this has the
same name as the leaf
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4.7.3  Add Function Blocks to the Control Strategy

Note!
= For PROFIBUS devices, Application Designer automatically executes the function blocks in the
% order input, control logic, output.

= The order of execution of the control logic blocks is determined by their order of creation in the
Field Controller, see Chapter 3.10. The order of these blocks only can be changed by dragging
and dropping them in the Control Module workspace, see below.

= The order of execution of the input and output blocks depends on the order of creation of the
associated devices in Profibus Configurator, see Chapter 3.7.

1 Take the Profibus workspace and expand the Profibus tree until you see all function blocks.
Place the workspace next to the Control Strategy workspace

2 Now drag and drop the Reactor block from FC_01 FBAP node of the Profibus tree into the
Control Strategy workspace

[ + 3+ [ i

3 Asyou do this, you will see that the function block also appears in the Control Module
workspace

=101 x|

Bratar Caviral

o W beatie

4 Open Project File, then press Save Entire Configuration, to save the project.

4.7.4  Add the Function Block links

Normally at this stage, links would be made between function blocks which run in the controller
and the 170 blocks created for the PROFIBUS devices in the PROFIBUS Configurator, see Chapter
3.2.4. In this application, however, all inputs and outputs have been mapped to the hybrid
embedded block, so that this step is not necessary.
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4.8 Characterize the function blocks

After the network and a control strategy have been created, the function blocks can be characterized
offline. You may prefer to configure the devices first, e.g. with FieldCare or the local display, see
Chapter 4.20. In strategies using many blocks and links you my decide that it is simpler to create
and configure the devices and strategy piece by piece. Application Designer allows all these options.

In this tutorial, we have only one block, the Hybrid Embedded 170 block.

4.8.1 Hybrid Embedded 1/0 block

The Hybrid Embedded 170 block adds the logic to the control strategy. It contains local 170 inputs
and outputs and can also be connected to upstream and downstream function blocks. A logical
algorithm that may be programmed in any of the IEC 61131-3 function block langUages provides
the logic between inputs and outputs. The programming of the function block is described in
Chapter 4.9.

At this point only three parameters should be set/checked. The assignment and alaising of the local
I/0 is done within the 1/0 mapping tool and is automatically taken over by the HY_EMB_10 block
itself.

Parameter Function Value

MODE BLOCK/TARGET Normal operating mode of block Auto

HYB_STATUS_OPTS Sets status options of IEC 61131-3 variables Set Outputs to Good
= None: the status will be set within the block Non Cascade

= Set Outputs to Good Non Cascade: all outputs will be
automatically set to good, ifrrespective of input

EXEC_TIME_TARGET Target time for execution of the hybrid block 10 ms (default)

Tab. 4-1: Basic parameters for Multiple Discrete Input block
1 In the Control strategy workspace, double-click on the Reactor block

2 The Off Line Characterization dialog opens, see Chapter 3.3.1

(T Liree: FC_D0 - Hylsridd wwith Emleddded 107 - Beation

I?nl_ml_zrl_f-!!fl_ul__IEJhlﬁilll_

[r— [

- 180CE _ELE ‘:l
TARGET By 1
ACTUAL 2

a

ELOCY,_ERA 3
E<EC_TIME_TARGET 1 9
EEC_TIME_&CTUAL 1
0_FE ‘SP.J' ‘Sf ThaE n
i EFEL DETALE 13

LOCAL_K_STATUS &
PROFIELIS_I0_STATLE i
FE_WeLLE_DIFETE

— Expand the Mode Block node and check that the Target is set to Auto
— Double lick on the value space of HYB_STATUS_OPS and select Set Outputs to Good
Non Cascade

3 Open Project File, then press Save Entire Configuration, to save the project.
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4.9 Program the Hybrid Function Block

49.1 Setthe IEC 61131-3 programming language

1 Inthe HSE Network 1 tree, right click on the Reactor block and select Attributes

& ol 1
W P01
I e v
0 e
W W b i1
w0 A _PETRE 1
W [ At _pisd 1
]

g ™ o o e D
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2 The Attributes dialog opens:
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Ok, [ |

— Inthe IEC 61131-3 Programming Language menu select ST (Structured Text)
— Tick the box "Map as FF Data Structure"
— Press OK to confirm the selection

4.9.2 OpenPCS programming tool

1 Inthe HSE Network 1 tree, right click on the Reactor block and select
Program Hybrid Block

i Proftas 1
W P01
B W
9 Fe
W [ P kL
w0 B _METID 1
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2 The OpenPCS programming tool opens:

=
[ L (T I NEL LN

-

— The Files pane of the Project window shows the program files

— The Resources pane shows the hybrid block task attached to the Field Controller
— The Lib pane shows the libraries available

— The Help pane opens the Online help tree

— The Catalog window might also appear — it can be closed by pressing the "x"

— The Log window tracks program events — it can be closed by pressing the "x"

3 Double-click on Reactor.ST: the editor opens with the declared external PROFIBUS variables
— The upper right-hand pane contains the variables we have declared, Chapter 4.6
— The lower right-hand pane contains the structured text program, which is empty

on starting
W '-g:
_ﬁ_nn.l-'.:.;l* '.-.--..“-.'...“ |-.'I.'-l||r-l ]
= o
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Attributes

Example

Endress+Hauser

4.9.3 Declare additional variables

Additional variables used by the structured text program must be declared with name and data type
in the upper right-hand pane before programming starts. Table 6-1 lists the various types of
declaration supported. The declaration opens with the variable type and is closed with END_VAR.
The various types are created with default value zero for real and integer variables and FALSE for
booleans.

Variable type Access Rights Function
External |Internal

VAR - RW Local variable that is readable and writable to its own block only

VAR_INPUT RW R Input variable that is readable and writable to an external block, but
only readable to its own block

VAR_OUTPUT R RW Output variable that is readable and writable to its own block, but only
readable to an external block

VAR_IN_OUT RW RW 170 variable readable and writable to its own and an external block
(call be reference)

VAR_EXTERNAL RW RW External 1/0 variable, declared as global in its own block, that is

readable and writable to its own and an external block, whereby any
change is immediately effective in all blocks where it is used

VAR_GLOBAL RW RW Global 1/0 variable, declared as external in its own block, that is
readable and writable to it own and an external block, whereby any
change is immediately effective in all blocks where it is used

VAR_ACCESS RW RW Global /0 variable (access path) that is readable and writable in its
own and an external block resident in a different controller, whereby

any change is immediately effective in all blocks where it is used

Tab. 4-2: Variable declaration types

The declarations can be modified to define a particular behaviour of the variables contained within
them by adding one of the attributes in Table 6.2.

Attribute type Function
RETAIN Variable that retains its value when the controller is switched off or restarted
CONSTANT Variable that retains a constant value, i.e. not writable
OPC Variable that is readable and writable in the IEC OPC Server
— Local varibles declared with the prefix OPC_ are also visible in the IEC OPC server

Tab. 4-3: Declaration attribute types

For this exercise, we will declare the booleans "HMI_Start" and "HMI_Stop" as an OPC variable to
enable a SCADA program to start and if necessary stop the blending sequence. In addition, the user
is able to set the quantities of liquid to be blended in kg ("Quantity_Liquid_1" and
"Quantity_Liquid_2"). The stirring time is set at 120s using the timer provided (TON); it is declared
as shown in the example..

In order to keep track of the filling process, the retained variable "Process_Step" will be incremented
every time a process Step is completed.

Block ‘SignaI/Point Block Signal/Point Alias
Output from OPC Server HY_EMB_IO Bool HMI_Start
Bool HMI_Stop
Real Quantity_Liquid_1
Real Quantity_Liquid_2
TON Timer
HY_EMB_IO Integer Input to OPC Server Process_Step
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In the upper right-hand pane do the following:

1 Declare IEC OPC Server variables

VAR OPC
HMI_Start_Stop: BOOL;
Quantity Liquid_1: REAL,;
Quantity _Liquid_2: REAL;
END_VAR

Now add the retained variable

VAR RETAIN
Process_Step: INT;
END_VAR

Now add the timer
VAR

Timer : TON;
END VAR

Note!
« An alternative method to declare IEC OPC Server variables not used in this tutorial

is to add the OPC_ prefix:

VAR
OPC_HMI_Start_Stop: BOOL;
END_VAR

VAR_RETAIN
OPC_Process_Step: INT;;
END_VAR
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4.9.4  Activate the libraries

The FF variables used in IEC 61311-3 programming must be converted to a data type appropriate
to programming language. To this end ControlCare activates two libraries by default:

e CC_FF_CUSTOM_LIB to map the custom FF function blocks
(Data type conversion DS65, DS66)

e CC_FF_STANDARD_LIB to map the standard FF function blocks
(FF status handling)

These appear red in the library pane (select the Lib tab)

it ]
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Note!
= For ControlCare Product Version 2.01.xx, the libraries have to be activated by hand
= For SFC programming the sfclib must be activated, see below and the OpenPCS online help

Activating a library In order to activate additional libraries, e.g. sfclib for SFC programming, the following procedure is
used:

1 Select the Lib pane:
— Right-click on e.g sfclib and select Use in Current Project
— The project book turns red = active
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Installing a library If the libraries are not installed:

1 Right-click on Libraries, select Install New...,
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2 Browse to the folder containing the LIB files and select the library required

3 Press OK twice to install.
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4.9.5

Create the structured text program

For simplicity, the structured text program will be written as follows

Step O: Reset of Totalizer

Step 1: Filling of liquid 1, with stirrer switched on when Stirrer_Protection_LT2=False
Step 2: Filling of liquid 2

Step 3: Stirring for 2 minute (to demonstrate timer)

Step 4: Emptying of vessel, with reset of timer

Step 5: Prepare totalizer reset and stop process

The strategy is created according to the truth table in Chapter 2.1.2.

1

(*Step O: Initialize process*)

IF HMI_Start_Stop=1 AND Process_Step<1 THEN
Reset_Totalizer_FT1.value:=0;
Reset_Totalizer_FT2.value:=0;

Process_Step:=1,;

END_IF;

(*Set Totalizer FT1*)
(*Set Totalizer FT2*)

(*Step 1. Start filling liquid 1 provided no stop signal and start button pressed™)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Overspill_Protection_LT3=0
AND Process_Step=1 THEN (*Start Condition*)
IF (Quantity_Liquid_1>Totalizer_FT1.value)THEN
State_Valve SV1:=1,
IF Stirrer_Protection_LT2=0 THEN
State_Motor_M1:=1;

(*Valve SV1 open*)
(*Protection off*)
(*Motor M1 on*)
ELSE
State_Motor_M1:=0;
END_IF;
ELSE
State_Valve SV1:=0;
Process_Step:=2;
END_IF;
ELSE
State_Valve SV1:=0;
END_IF;

(*Motor M1 off*)

(*Close valve*)
(*Step 1 completed*)

(*Close valve*)

(*Step 1: Start filling liquid 1 provided no stop signal and start button pressed™)
IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Overspill_Protection_LT3=0
AND Process_Step=2 THEN (*Start Condition*)
IF (Quantity_Liquid_2>Totalizer_FT2.value)THEN
State_Valve SV2:=1,
IF Stirrer_Protection_LT2=0 THEN
State_Motor_M1:=1;

(*Valve SV2 open*)
(*Protection off*)
(*Motor M1 on*)
ELSE
State_Motor_M1:=0;
END_IF;
ELSE
State_Valve SV2:=0;
Process_Step:=3;
END_IF;
ELSE
State_Valve SV2:=0;
END_IF;

(*Motor M1 off*)

(*Close valve*)
(*Step 1 completed*)

(*Close valve*)
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Step 4 5

Step 5 6
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(*Step 3: Stir for 2 minutes*)

IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Stirrer_Protection_LT2=0

AND Process_Step=3 THEN
State_Motor_M1:=1;
Timer(IN :=1, PT :=T#120s);
IF Timer.Q=1 THEN
Timer (IN :=0);
State_Motor_M1:=0;
Process_Step:=4;

END_IF;
END_IF;

(*Step 4: Empty vessel*)

(*Start condition™)
(*Motor M1 on*)
(*Start timer, 120 s*)
(*If timer stopped*)
(*Set IN to 0%)
(*Motor M1 off*)

(*Step 3 completed*)

IF HMI_Start_Stop=1 AND Emergency_Stop_B1=0 AND Process_Step=4 THEN

WHILE Dry_Run_Protection_LT1=0 DO
State_Pump_P1:=1,;
State_Valve SV3:=1;

END_WHILE;
State_Pump_P1.:=0;

State_Valve SV3:=0;

Process_Step:=5;
ELSE
State_Pump_P1.=0;

State_Valve SV3:=0;

END_IF;

*Step 5: Reset process*)

IF HMI_Start_Stop = 1 AND Process_Step=5 THEN;
Reset_Totalizer _FT1.value:=1,;
Reset_Totalizer_FT2.value:=1,;

HMI_Start_Stop:=0;
Process_Step:=0;
End_IF;

(*Empty condition*)
(*Pump on*)
(*Open valve*)

(*Pump off*)
(*Close valve*™)
(*Step 4 completed®)

(*Pump off*)
(*Close valve*)

(*Reset Totalizer FT1*)
(*Reset Totalizer FT2*)

(*Stop Process*)

103



4 PROFIBUS Solution

ControlCare Application Designer: 1/0 Mapping Tool Tutorial

104

4.9.6  Trouble-shoot the project

Now that the project is complete, it is recommended that the project is checked for errors.

1 Open the File menu and select Check Syntax

BT rie Ede veew Pregest M Bt Been weed

[ O e 2] & B 0,
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2 OpenPCS runs a check on all syntax in your program and publishes a log at the bottom of the

workspace.

If errors are found eliminate them and check the syntax again
You can move from error to error with the F4 and Shift F4 keys

3 When the program is free of errors, this is reported in the log at the bottom of the workspace

4 Now open the File menu and select Save All.
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4.10 IEC 61131-3 Simulation

OpenPCS allows the simulation of the IEC 61131-3 program without the need for hardware. It is
recommended that the program is tested with this function before it is downloaded to the Field
Controller.

4.10.1 Resources

1 Click on PLC and select Resource Properties from the PLC menu
— The Edit Resource Specifications dialog opens
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2 In the Edit Resource Specifications dialog
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— Select Hardware Module: ControlCare SIM

— Select Network Connection; EHSIM

— Select Optimization: Size only

— Press OK to confirm the changes and close the dialog

3 Click on PLC and select Rebuild Active Resources (alternatively, press CTRL+F7)
— You can now go "Online" with the simulation.
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4.10.2 Go "Online"

1 Click on PLC and select Online from the PLC menu
— If appropriate an OpenPCS Online Server 32 message appears

4

? Thas rescurcs on ths PLE i 1ot up 1o et
e i yun Bt ek the turrer evais?

|

— Press Yes to download the resource to the server

2 Press the Resource tab and click on the Field Controller in the project window

i

T cConfiuratiens

o [ nesc e

‘ o

Note!

« If there is more than one Field Controller in the project, it appears green and the others red.
= To activate different Field Controller, right click on it and select Set Active, its colour changes to
green

3 Click on PLC and select Coldstart from the PLC menu
— The Field Controller simulation now runs

= =

=
=i
E+Hgir | N

i

— The buttons Power Off, Run and Stop simulate the corresponding operating modes of the
Field Controller

— The Cycles display show number of cycles simulated and cycle time in ms
— The LEDs simulate the LEDs on the Field Contoller

— To change the macrocycle time, press the >> button and enter a new value in the Cycle
Time dialog, confirming with OK

4 The simulation is closed by clicking on PLC and select Offline from the PLC menu
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4.10.3 Watch list

By placing selected input and ouput variables in a watch list, the logic can then be checked.

1 Press the Resource tab and expand the FC_01_HY EMB_10O_1 node
— Alist of input and output variables appears
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2 Double-click on a parameter to place it in the watch list
— Parameters can be deleted by selecting the parameter line and pressing DEL
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3 Right-click on the watch list "value field" and enter a value in the Set Variable dialog
— Press OK to confirm the entry and close the dialog
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4 Check the logic of each action by seeing the effect of parameter changes on the outputs

5 When you are satisfied that the program does what it should, prepare for download by
optimizing the preformance
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4.10.4 OPC tag monitoring

OpenPCS also allows the monitoring of the tags in the OPC and HSE servers. These include both
the declared variables and contained variables. Thus it is possible to monitor, e.g. the current value
of the block mode. Before it can be used, the function must be activated. It remains activated on
aubsequent restarts of the program, independent of project.

Activating OPC tag 1 Select Extras=>Options=>Browser

monitoring
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2 In the Options menu, select the Extended Settings tab
— Select the option "Show OPC pane in browser"
— Press OK to store the change
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3 You are now prompted to restart OpenPCS
— Close OpenPCS
— Restart OpenPCS from the Hybrid Embedded 10 function block mode by selecting
Program Hybrid Block

4 On restart you will find an extra tab "OPC-1/0" in the project window
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Setting up the monitoring 1 Click on the tab "OPC-1/0" to reveal the OPC servers available
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2 Expand the Endress.hseserver tag to reveal all FOUNDATION Fieldbus tags in the project
(may take some minutes)

3 Expand the tag you require and right click on the parameter to be monitored
— Select "Watch Tag" to add it to the monitoring list
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4 Now expand the Endress.iecserver tag to reveal all IEC Variables (may take some minutes)

5 Expand the tag you require and right click on the parameter to be monitored
— Select "Watch Tag" to add it to the monitoring list
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6 The parameters appear in the watch list under the OPC Variables tab where they can be
monitored when the Project is online
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4.11 Optimize performance

If the IEC 61131-3 simulation was used, the resources must be respecified before the project is
compiled and downloaded, see Chapter 6.

OpenPCS allows the hybrid function block to be optimized for speed or size during compilation.

Default setting is optimized for speed. Optimizing for size causes the block to run slower than if it
is speed optimized, and is recommended only when there are memory problems, e.g. when a large
number of hybrid function blocks with long programs are in use or when simulating without Field

Controller hardware.
The settings below are those recommended for normal applications.

Changing the performance

The settings are made in both the resources and the hybrid function block
settings

1 Click on the Resources tab, then right-click on Controller leaf and select Properties

—
E W, Configuraton ﬂ
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e

L

2 The Edit Resource Specifications dialog appears
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— Select Hardware Module: ControlCare SFC173/Rev 4
— Select Network Connection: FC_01

— Select Optimization: Speed only
— Press OK to confirm the changes and close the dialog

3 Now right-click on the Function Block leaf and select Properties
— The Edit Task Specifications dialog appears

=
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4
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In the Optimization pull-down menu select e.g. "speed only", then press OK

4 Save your settings and close OpenPCS
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4.12 Go On-line

4.12.1 Connect to the Field Controller

In order to download the project, the host computer and Field Controllers must be allocated

IP addresses in the same address range. It is possible to do this on the workbench before installation
or after the Field Controller and other components have been physically installed in the Fieldbus
network (subnet).

Warning

= The use of IP addresses is strictly controlled. Usually your system administrator will be authorised
to allocate unique addresses. Assigning an unauthorised address to a Field Controller may result
in conflicts within your system and the failure of the associated devices!

Note!

= The tools that setup the network use Ethernet services that may be blocked by Windows Firewall.
Normally the firewall will be unblocked for the tools during installation, but it might be necessary
to stop the firewall should they not function properly. If you are not sure how to stop the firewall,
consult your system administrator.

g =

Before starting, check the following:

= Internet Protocol TCP/IP is installed on your computer

= You have administration rights for your computer

= You have an set of IP addresses that have been authorized by your IT department
= Any proxy server for your Internet Browser is disabled

The procedures described in this chapter are for Windows XP. For other Windows systems consult
your system administrator.

Note!

= When the Field Controllers are physically connected together with the Host computer via
Ethernet, HSE Network Setup will see the them irrespective of the IP address domain to which
they belong

4.12.2 Setthe IP address of the host computer
SFC173 Field Controllers are delivered with the default IP address:
e 192.168.164.101

In order that the host computer can communicate with the Field Controller Web Server, it must be
allocated an IP address in the same address domain, e.g. 192.168.164.200. If you are not sure how
to do this, consult your network administrator.

Procedure 1 Right-click Start =>Settings =>Control Panel =>Network Connections
e almiz
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2 Right-click Local Area Connection => Properties
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3 Using the left mouse button, double-click Internet Protocol (TCP/IP) or
click once, then click Properties.

4 Note the original values of IP address and Subnet Mask of the computer to restore them if
necessary at end of the operation.

5 Change the IP address and the Subnet Mask of the host computer to those required by the
application. In the example, an address in the same subnet as the Field Controller.

— IP Address 192.168.164.XXX and network mask (Subnet Mask) 255.255.255.0.
— Do not use the address 192.168.164.100,as these are reserved as default addresses for
Field Controller SFC162
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6 Click on the OK button to complete the procedure, close the other dialogs with OK and
Close.

112 Endress+Hauser



ControlCare Application Designer: 1/0 Mapping Tool Tutorial 4 PROFIBUS Solution

4.12.3 Set the Field Controller IP address
Note!
% = It is recommended that Field Controllers of the same type are introduced one by one to the
network.

1 Call HSE Network Setup:
Programs =>Endress+Hauser=>ControlCare=>Tools=>HSE Network Setup

2 HSE Network Setup is launched and searches for Field Controllers in the Ethernet network.

ETTEEPTYEESE——— alniz)

Endress+Hauser L=

TH 168 T8 Y0 [Tl FLBAILEI o4 LT 1T OO a0 11 -

— All Field Controllers in the network appear, irrespective of their IP domain.
If this is not the case:
— Check that the proxy server of your Internet Browser is switched off
— Check that the windows firewall is not blocking the program (switch off)
— Check all cables and switches
— If you find two or more Field Controllers with the same IP address, disconnect all but one
from the network

3 If your computer has more than on NIC card, select the one you want to use for
communication with the Field Controllers by ticking "Active NIC" and Press & .

4 Right-click on the Field Controller, the address of which is to be changed:
the Field Controller Web Server opens
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— The Web Server will only open if the host computer and the Field Controller have
IP addresses in the same IP domain.
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5 Expand the Setup node and click Network

— Enter User Name "pcps" and Password "pcps” to open the Network Configuration dialog

Peetweork Conligueation
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— Enter the required IP address, in our example 10.125.35.176

— Enter a netmask, normally 255.255.255.0

— If required, enter a default gateway, usually address xxx.xxx.xxx.1 in the selected domain

6 Press Update to change the IP address

You are now asked to restart the Field Controller
Select the Restart node

Firmsware restart oplions

Chooes or restat ophon and prets et botton:

[ric ndddiscnal aprans =] | Ftent

Faecicry init

Hald
Crisabdi wish dusror

— Select "No additional options" from the drop-down menu and press Restart

— Close the Web Browser

— The Field Controller disappears from HSE Network Setup and reappears with the new

IP address

Now set the address of he host computer to the same domain as the Field Controllers, see

Chapter 6.1.1 - in our example 10.125.35.200
— Restart HSE Network Setup

i

Endress+Hauser =1

— Tick the Field Controller, so that it appears in the HSE Live List associated with the

computer’s active NIC card.
— Press @ to save the configuration.
— You are now ready to download the project

Note!

= If you have more than one Field Controller on the network, Repeat Steps 4 to 6 for all other Field
Controllers, introducing them one by one to the network.
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4.13 Generate the live lists

4.13.1 HSE live list

Once the Computer and Field Controller are able to communicate with each other, the connection
to the network can be checked by creating a live list.

1 Press the On-Line button '® in the menu toolbar
— The project goes on on-line

12 Communication “FiekiSSEN

e 8

[iaped T (0013

— Red crosses appear against the Field Controller and PROFIBUS network in the
Project workspace
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2 In the Project workspace, right click on HSE Network and select Live List

=101.x
Ex by ORI 105 o Prowct
¥ (3 Magol Frodhucton
B ok trocels
Bl e vodr
&
01 Wpusnd. ..

k =T "

— Alive list is generated of the devices on the HSE network
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Note!
% = It may take sometime to generate the live list
— The devices found first go grey
— Their profiles (all important device-specific data) including IP address are read
— On successful completion of profile reading, the devices are shown in full black
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4.13.2 Assign the Field Controller Device ID

1 In the project workspace, right click on the Field Controller (CO104) and select Attributes...
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2 The Attributes dialog opens
— Open the drop-down menu of the Device ID and select the Field Controller associated
with the displayed TAG (in our case CO104) - the serial number is on the front panel
— Do this even though the correct ID is already displayed - the program expects it!
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Confirm your choice with OK
After a period of time, the red crosses disappear from the devices in the Profibus network
If several SFC173 were in use, Steps 1 and 2 would be repeated for all.

3 Open Project File, then press Save, to save the project

4.13.3 Assign All Tags

1 In the Plant workspace, right-click on the HSE network node and select Assign All Tags

=101 x|
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2 The Assign All Tags dialog appears with the list of Field Controllers and a progress bar
On completion, the message "Profile reading done" stands next to the Field Controller
and "Tag has been confirmed" next to the devices

— If there are any failures in tag assignment these are logged with reasons at the bottom of the
screen.
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4.13.4 PROFIBUS live list

1 Inthe PROFIBUS network workspace, right-click on Profibus 1and select the option Live List

=101 x|

2 The PROFIBUS live list is created

- —
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— Check that all the devices in your project appear and that the addresses (shown in
hexadecimal format) correspond to those used in your project.
— At this point only the Field Controller has the correct tag.
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4.14 Download the project

Note!

= The procedure below describes the initial download for the entire HSE network.

= Partial downloads can be made later from lower leaves, when changes are confined to this level

= Incremental downloads can be made to a running project by checking the boxes Incremental
Download and Compare Parameters: Unaffected PROFIBUS devices will hold their last values.

When the devices in the PROFIBUS live list correspond to those configured in the project, the
download can begin.

1 In the Project workspace right-click on HSE Network and select Download
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— Press Start to start the download

3 The download will be interrupted if the project has not been configured properly, e.g.

— The Project tags are not up-to-date => Export Tags, Chapter 3.10

— The Controller Tag has not been assigned correctly => Assign Field Controller tags,
Chapter 6.2.2

— The "DPV1 activated" box in the PROFIBUS Configurator has been checked for a device,
Chapter 3.8.1 etc.

4 When the download is successfully completed, the dialog is closed, and you are ready to test

the control strategy

5 The PROFIBUS live list will now show the the correct tags:

i
I e |
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4.15 Check the control stategy

At this point it would be normal to check the control strategy by clicking in the Control Strategy
workspace and pressing the button = in the menu toolbar — the control strategy also goes "on-line"

— Values appear in green when the status is good
— Values appear in red if the status is bad - at this stage this is an indication of a communiction,
PROFIBUS configuration, strategy configuration or device parametrization error

As the complete strategy is contained within the hybrid function block, however, the check cannot
be made here. Instead it can be viewed in open PCS.

1 Inthe HSE Network 1 tree, right click on the Reactor block and select
Program Hybrid Block
— The OpenPCS programming tool opens
2 Press the Resource tab and click on the Field Controller in the project window
Promct - =
T cConfiuratiens =]
Bl o
o Il EASTOR
: o]
TS P T Aesouces [18 L6 © Heo
3 Click on PLC and select Online from the PLC menu
— If appropriate an OpenPCS Online Server 32 message appears
2
* Th rescurce on the PLE i rot up to dabe.
Wbl i W i o o e e
|
— Press Yes to download the resource to the server
4 Click on PLC and select Coldstart from the PLC menu
— The values from the controller now appear in the watch list
— Set HMI_Start_Stop to TRUE to start the project
— Check that the project runs properly by generating the appropriate signals
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The totalizers can be simulated by creating the network in FieldCare and selecting the Simulation
option for the Promag flowmeters.
The Liquiphant can be toggled by holding gently holding the forks
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4.15.1 Optimization of hybrid block execution time

1 Open the HSE Network 1 dialog, then click on the "details" icon & in the menu bar
— The execution times are shown next to each block
— The FC_01_HY_EMB_IO_1 block executes at the default time of 10 ms
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2 Right-click on the FC_01_HY_EMB_1O_1 block and select On Line Characterization
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— The parameter EXEC_TIME_ACTUAL shows the time in which the block is executing
— Observe the value for a couple of minutes and note the highest value

3 Now change the function block execution time to the new value
— Right-click on FC_01_HY_EMB_IO_1 and select On Line Characterization
— Double-click on the "value space" next to the parameter EXEC_TIME_TARGET
— Enter a value 10% to 20% higher than the highest observed actual execution time
— Press End Edit to store the value and Close to quit the dialog.

4 Right-click on the Gatewaye node (FC_01) and select FB Schedule Download
— The new value is downloaded to the Field Controller
— The strategy now runs with the new target execution time

5 Repeat Steps 1 to 4 for all hybrid blocks in the strategy

Note!
« EXEC_TIME_ACTUAL will be too high if the ST program is being monitored on-line by
OpenPCS. Close the application before checking the value.
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4.16 Modify the project

Warning

= Do not change the PROFIBUS cyclic data configuration parameters in the PROFIBUS Function
Blocks. These may be changed with the PROFIBUS Configurator only. Application Designer then
extracts the information it requires from the device GSD files.

= If you change the PROFIBUS configuration in PROFIBUS Configurator, the project must be
downloaded again

4.16.1 On-line characterization

Once the project is on-line you may want to change parameters to e.g. tune the control-loop or
eliminate configuration errors. With the exception of the SP parameter, the function block must be
put out of service before the parameter is changed:

1 In the Control strategy workspace double-click on the function block you want to modify, or in
the PROFIBUS network or Control module workspace, right-click on the function block and
select On-line Characterization

2 The function block On-line Characterization dialog appears:

— Open the Mode leaf and double-click in the space next to Target
— Set the Target to OOS (Out of Service)
— Click End Edit to set the parameter

3 Change the parameters you wish to modify

— If appropriate, open the parameter leaf and double-click in the space next to the parameter
you require

— Enter the new parameter or select it from the drop-down menu

— Click End Edit to set the parameter

— Repeat the procedure for all the parameters you wish to modify

4 Put the function block back into standard operating mode

— Open the Mode leaf and double-click in the space next to Target

— Set the Target back to the original value (Auto (Automatic) or Cas (Cascade))

— Click End Edit to set the parameter

— Check that the Mode really changes to the Target Mode (failure to do so indicates a
configuration error)

— Press Close to store the values (if you are prompted - answer with Yes)

5 Click on the Project View workspace and Export Tags..., see Chapter 3.10
— Open Project File, then press Save Entire Project to save the project

6 Put the Control stategy back "on-line" to check the results of your modification, Chapter 6.4.
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4.16.2 Off-line characterization

You may prefer to change parameters off-line, e.g. when modifying the control strategy or adding
new functions to the project.

1

If you are on-line, press the Off-line button '® in the menu toolbar

alternatively, in the PROFIBUS network or Control module workspace, right-click on the
function block and select Off-line Characterization

— The function block Off-line Characterization dialog appears

Change the parameters you wish to modify

— If appropriate, open the parameter leaf and double-click in the space next to the parameter
you require

— Enter the new parameter or select it from the drop-down menu

— Click End Edit to set the parameter

— Repeat the procedure for all the parameters you wish to modify

— Press Close to store the values

Click on the Project View workspace and Export Tags..., see Chapter 3.10
— Open Project File, then press Save Entire Project to save the project

Press the On-line button /® in the menu toolbar to go on-line again
Download the modified project
— In the Project workspace right-click on HSE Network and select Download

— Follow the procedure in Chapter 6.3

Put the Control stategy back "on-line" to check the results of your modification, Chapter 6.4.
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4.17 Packing and unpacking the project

In order to install the project at the customer’s site, the project can be packed and unpacked. It is
important to remember, especially if you have not been using the actual project DD/CFF/GSD files
than the ones you use. The latest DD/CFF/GSD files must then be uploaded to the project and
corresponding corrections must be made to configuration, before it is downloaded to the SFC173
Field Controller, see Chapter 7.2.

4.17.1 Pack the project

1 Select Project File => Pack Project...
— The Pack Project dialog appears
— Browse to the folder where the files will be created
You can create a folder with the Make New Folder button =
— Enter the name of the project
— Press Save to save the packed project
— Press OK to close the successful packing message dialog

4.17.2 Unpack the project

1 Select Project File => Unpack Project...

In the Unpack Project dialog

Browse to the folder where the packed project is located
Click on the name of the project

Press Open to save the packed project

2 In the Browse for Folder dialog:
— Browse to the folder where the project is to be installed
You can create a folder with the Make New Folder button =
— Press OK to start upacking
— Press OK to acknowledge the successful unpacking of the project

4.17.3 Unpack the OPC data base only

For some applications it may be necessary to update the OPC data base of a SCADA program that
has no provision for importing new DDs etc.. This can be done in Application Designer, which
allows the separate unpacking of the OPC data base.

1 Go online, then right-click on the HSE OPC Server icon in the system tray
2 Select Unpack Configuration...:

— Unpack the OPC data base to the folder required according to the Steps 1 and 2 in
Chapter 6.6.2 above
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4.18 Export the configuration

For documentation purposes, the project configuration can be exported to an existing ODBC file
data source, e.g. Oracle, a machine database, e.g. Excel to provide a record of the current status of
the project or to an XML sheet for viewing with a browser.

4.18.1 File data source folder

The file data source must have been created before the export.
1 In the Project window, right-click on the Project icon and select Export Configuration:
2 The Select Data Source dialog box appears

3 Inthe File Data Source folder, select the source that describes the driver that you wish to
connect to. You can use any file data source that refers to an ODBC driver which is installed on
your machine.

— Use the New... button and Look In dropdown menu to browse or
— Click the data source icon to select the driver:

— Press OK to make the connection

4.18.2 Machine data source folder

The Machine Data Source is specific to the machine, and cannot be shared. "User" data sources
are specific to a user on the machine; "System" data sources can be used by all users on the machine,
or by a system-wide service. The Machine Data Source must have been created before export.

1 In the Project window, right-click on the Project icon and select Export Configuration:
2 The Select Data Source dialog box appears
— Click on the Machine Data Source tab to open the folder

— Double-click the data source name to select the machine, e.g. Excel:

3 The Select Workbook dialog box will appear:
— Select the folder where the data file is and double-click the workbook icon.

— Your project configuration will be exported to the workbook file.
— A message box appears on completion - press OK

4 Open the Excel file to check the result:

4.18.3 XML file

1 Click in the Project workspace and select Project File =>Export => Configuration as XML
— The Export Configuration as XML dialog appears

2 Enter a File Name and Save In location, then press Save
— The project is saved as an XML file at the selected location
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4.19 Close Application Designer and OpenPCS

When you have completed your session, close Application Designer and OpenPCS

4.19.1 Application Designer

1 If you are on-line, press the Off-line button /¥ in the menu toolbar

2 If you have made any modifications while you were on line, you will be prompted to store
them
— If appropriate answer with Yes

3 Close the project by clicking on Project File => Close

4 Exit Application Designer by clicking on Project File => Exit

5 The Field Controller continues to operate with the project configured according to the last
download/on-line correction

— If you switch off the Controller, the project remains stored in its memory
(provided the battery DIP switch is on, see BA021S/04/¢en:; Field Controller, Hardware
Installation)

— ltisinitialized and re-executed as soon as the Controller is switched on again

4.19.2 OpenPCS
1 Open the PLC menu and select Offline

2 Open the File menu and select Exit
— You will be prompted to save if your project has been changed since the last download

4.19.3 Reconnecting Application Designer

Provided your computer is operating in the same IP address domain as the Field Controller, you can
reconnect at any time.

1 Start up Application Designer and select the Project you require
2 Press the On-line button '® in the menu toolbar
3 Expand the various workplaces as required

4 Click in the Control Strategy workspace and press the button ! in the menu toolbar — the
control strategy goes "on-line" with the last configuration that was downloaded.

4.19.4 Reconnecting OpenPCS

Provided your computer is operating in the same IP address domain as the Field Controller, you can
reconnect at any time.

1 Start up OpenPCS, open the File menu and select the project you require
— Open the File menu and run Check Syntax

2 Open the PLC menu and select Online
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5 Modbus

The 1/0 Mapping Tool also supports the mapping of Modbus variables to the embedded hybrid
function block. There are two use cases:

= Mapping of Modbus slave variables (Field Controller acting as Modbus master)
= Mapping of Modbus master variables (Field Controller acting as Modbus slave)

Full details of the use of Modbus with the Field Controller can be found in Modbus Tutorial,
Operating Instructions BAO37S/04/en. This section of the manual will concentrate on the mapping
procedure, and not on the creation of a project.

5.1 Field Controller as Modbus Master

This chapter deals with the mapping of variables into an embedded hybrid function block obtained
from or to be transmitted to Modbus slaves connected to the Field Controller, which is configured
as Modbus master.

For the tutorial, it is assumed that the signals required for the application described in Chapter 2 are
obtained as follows:

= Slave 1: Modbus Remote 170
= Slave 2: Modbus flowmeter
« Slave 3: Modbus flowmeter

Fig. 5-1 shows the signal flow - please note that there are no analog outputs to the field.
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Fig. 5-1:

Signal flow for Field Controller configured as a Moabus Master
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5.1.1 Create the project

1 Create a FOUNDATION Fieldbus Project as described in Chapter 3.1
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2 Right-click on the Fieldbus 1 leaf and select Expand
— A new window opens with the name Fieldbus 1
— Expand the tree until all leaves until you see FBAP under the Field Controller
— Right-click on FBAP and select New Block
— Add the Modbus Configuration block MBCF

— Repeat the procedure and add the block Hybrid with Embedded 10s

3 Now add any FOUNDATION Fieldbus devices required in the project
In the Fieldbus 1 window, right-click on the Fieldbus 1 leaf and select New => Device

=101 x|

— The New Device dialog appears

5.1.2  Configure the MBCF block

Select Manufacturer and Device Type; enter a Device Tag then press OK
Repeat until all devices have been created.

1 Configure the Modbus Configuration MBCF block as a Serial Master with the Off Line
Characterization dialog as follows:

Parameter

Function

MBCF

MODE BLOCK.TARGET

Normal operating mode of block

Auto

MEDIA

Channel for Modbus communication

Serial (+TCP/IP)

MASTER_SLAVE

Role of Field Controller in Modbus network

Master

TIMEOUT Time allowed for slave response 1000
If there is no response, the slave status is set to BAD
SERIAL_CONFIG Configures serial interface (default for Promass 83)
BAUDRATE Baudrate used for communcation 38400
STOP_BITS Number of stop bits used in telegram 1
PARITY Parity used in telegram Even
MASTER_CONFIG Configures Controller when acting as master
NUMBER_OF RETRIES Number of retransmits if no response from a slave 3

2 If FOUNDATION Fieldbus devices were in the project, they can also be configured at this

stage, see Chapter 3.5
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5.1.3 Map the Modbus I/0s

1 Arrange the input and output variables in e.g. an Excel table as below

Slave Register  |Register Type IEC Parameter Data Type Size Direction
1 10497 Discrete inputs Dry_Run_Protection_LT1 |BOOL 1 Input
1 10498 Discrete inputs Stirrer_Protection_LT2 BOOL 1 Input
1 10499 Discrete inputs Overspill_Protection_LT3 |BOOL 1 Input
1 10500 Discrete inputs Emergency_Stop_B1 BOOL 1 Input
1 497 Coils State_Valve_SV1 BOOL 1 Output
1 498 Coils State_Valve_SV2 BOOL 1 Output
1 499 Coils State_Valve_SV3 BOOL 1 Output
1 500 Coils State_Motor_M1 BOOL 1 Output
1 501 Coils State_Pump_P1 BOOL 1 Output
2 32610 Input registers Totalizer_FT1 REAL 4 Input
2 2608 Coils Reset_Totalizer_FT1 BOOL 1 Output
3 32610 Input registers Totalizer_FT2 REAL 4 Input
3 2608 Coils Reset_Totalizer_FT2 BOOL 1 Output

2 Right click on the xx_HY_EMB_IO_xx node and select Map 1/0s to Hybrid Block
— The 1/0 Mapping dialog opens

3 Select the Modbus Master tab
— Enter the slave address and register into the table
— The I/0 mapping tool fills in the other parameters and automatically assigns an input
or output name to the IEC variable

4 Select all IEC variables and copy and paste the aliases into the table:
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— Press OK to complete the mapping
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5.1.4  Program the Hybrid block

1 Right click on the xx_HY_EMB_10_xx node and select Attributes
— The Attributes dialog opens
— If required, enter a block tag
— Select therequired programming language

2 Right click on the xx_HY_EMB_IO_xx node and select Program Hybrid Block

— The OpenPCS opens
— In the Files menu, clock on the HY_EMB_IO_xx.ST node

— Application designer has automatically mapped the Modbus 1/0 to OpenPCS:

bey_Bun_Peatection LTL ¢ BOGL: (* Rodb
Buireer_Pratectlion LTZ 1 BooL (v

tveraplll_Protection
Emeegency Seap Bl @
Brare Valve 5V1 @ Bix
Brare Walve SV @ Bix
Brare Valve 5WS @ Bix
Seare_Mocog W1 | BOGL
Scace Pusp Pl ; BC
Tocalizer FTL ; REAL
Bmpec_Tocalizer FTL
Tocalizer FTZ : REAL

3 Program the block as described in Chapter 3.6

5.1.5 Finish the project
Finish the project as described as described in Chapter 3:

= If other function blocks are in use, create control strategy, Chapter 3.2
Configure the control strategy, Chapter 3.3

Attach the function blocks to the devices, Chapter 3.4

Configure the devices, Chapter 3.5

Online Characterization dialog

Bepec Tocalizer FTE : BOOL; (* Hodbus outcpuc: plave 1 regiscer=Z&0 i Fepec Tocalizer T: *

Test the hybrid block program, download and optimize the project, Chapter 3.7 onwards
The Modbus application is strated by toggling the ON_APPLY parameter in the
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5.2 Field Controller as Modbus Slave

This chapter deals with the mapping of variables into an embedded hybrid function block obtained
from or to be transmitted to one or more Modbus masters connected to the Field Controller, which
is configured as Modbus slave.

For the tutorial, it is assumed that all the signals acquired from the PROFIBUS devices in the project
described in Chapter 4 are to be mapped for use by a Modbus master. In reality, it would be unlikely
that a PROFIBUS Remote I/0 would be mapped to Modbus as such devices are available with
Modbus protocol. However, the mapping of Field Controller local 1/0s, e.g. as used in the FF project
in Chapter 3, proceeds in exactly the same manner.

Fig. 5-2 shows the signal flow - please note that there are no analog outputs to the master.
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Fig. 5-2: Signal flow for Field Controller configured as a Moabus Master

5.2.1 Create the project
1 Create the PROFIBUS Project as described in Chapters 4.1 to 4.8

2 Right-click on the Profibus 1 leaf and select Expand
— A new window opens with the name Profibus 1
— Expand the tree until all leaves until you see FBAP under the Field Controller
— Right-click on FBAP and select New Block
— Add the Modbus Configuration block MBCF
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5.2.2

Configure the MBCF block

1 Configure the Modbus Configuration MBCF block as a TCP/IP Slave with the Off Line
Characterization dialog as follows:

Parameter Function MBCF

MODE BLOCK.TARGET Normal operating mode of block Auto

MEDIA Channel for Modbus communication TCP/IP (+TCP/IP)
MASTER_SLAVE Role of Field Controller in Modbus network Slave

TIMEOUT Time allowed for OUT value update e.g. 1000 (ms)

If there is no update, the output status is set to BAD

TCP/IP_CONFIG

Configures TCP/IP interface

SECOND_MOD_PORT Second communication port (Port 502 is always open) e.g. 1024
SLAVE_CONFIG Configures Controller when acting as slave
DEVICE_ADDRESS Modbus address of Field Controller eg.1

TCP_ACCESS_LIST
IP_x

List of up to eight masters that are allowed to access field
controller registers
IP address of TCP master x

e.g. 10.125.35.90

5.2.3

Map the Modbus 1/0s

1 Right click on the Reactor (xx_HY_EMB_IO_xx) node and select Map 1/0s to Hybrid

Block

— The 1/0 Mapping dialog opens

2 Select the Profibus 1/0 tab
— For each variable that must be mapped, click on the box Mapped to Modbus

— To map the complete set of variables, right click in the Mapped to Modbus header

and select Map all from the context menu

T =10z
Local 40 PROFIIUS U | Mocku Mssher it Configured | Mockus Saevs |
PROFIS Drvice Tag | S dddress | Moddeinfo | B Wariabie | ata Type [ 5w | Divection [Map tn Mockass Mastes | Map to Modbass Sy =
I T |Mockie? { Ciscrete In | Cry_Fun Probection ATL LGINT |1 |irgat E
[ | [z |Miockie] { Discret In | Probaction \TL_SainmL 1 [t -
ml- 1 [Mockied { Ciscrete In | Stmes, Probection LT3 MR (1 [t e
| IE] [Pockied { Comcret In | armr, Probection A T3, Soabs ITD 1 [ e
O " |Mockiel { Ciscrete In | Cverspll_Protection LT3 LBINT (1 brgut e
[ [+ [Mockie] { Ciscrete In | vempdl_Protaction, LTI, Rt T 1 [t e
[ 15 |MiockieZ { STTOT, Tor Takakaer, FT1 RIM 4 (it e
I 15 MiockseZ { FTTOT T Tokakowe FT1_Satus T 1 [iput #
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3 Select the Modbus Slave tab to view the mapping

o
Local 10 | PROFIIUS 110 | Mok Master o * |
| Modusegeter | Regeiw Tipe | HE ariakie
st M Cry_Fun_Protection, LTH
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4 Press OK, when all have been mapped

5.2.4  Program the Hybrid block

1 Rightclick on the xx_HY_EMB_10O_xx node and select Attributes
— The Attributes dialog opens
— If required, enter a block tag
— Select therequired programming language

2 Right click on the xx_HY_EMB_IO_xx node and select Program Hybrid Block
— The OpenPCS opens
— Inthe Files menu, clock on the Reactor.ST node
— Application designer has automatically mapped the Modbus 1/0 to OpenPCS:

RB_Dry_Fun_Frotecticn_LT1 : USINT: |* Rodus cutput: : register=40001 : RB_Dry_Fun_Frotecticn_LT1 9|
RI_Dry_Fun_Frotecticn_LTI_Status @ BYTE: |* Bodus cutputs § register=40003 @ RB_loy_Fun_Frotecticn LTI Status )
RI_StiTrer_Protecticn_LTZ : USINT: |* Bodbus output: © register=40000 : HB_Stirver_Frotecticn_LTZ ¥)
RI_StitTer_Frotecticn LTI _Status @ BYTE: |* Bodus cutput: § register=40004 @ EI_Stirrer_Frotecticn LTZ_Status )
RI_owerepall_Protection LTI @ USINT; |* Bodus cutput: : register=40005 = MB_fwerspill_Frotsstion LT
RI_oweTepall_Protection_LTI_Status = BYTE; | Bebus outputi © Tegister=40006 : BB Overspill_Protestion LTI _Status 9|
RI_Emergency_Stop_Bl @ BOGL7 |* Modmus cutput: @ register=10001 @ MN_Emergency_Stop Bl Y

MI_State_Valve_$V1 @ BOOL; " Mockus anputi § Tegister=1 @ MD_State Velve_3Wi 9|

RI_State_Rotor_M1 : BOOL; | BeEue input: @ oregister=2 @ MB_Stwte Rotca W1 )

WI_State_Walve_SWI @ BOOL; " Bockus anput: : register=1 @ MD_State Valve_SW2 7|

RI_State_Walve_$91 @ BOOL; Y Bockus anput: @ register=4 @ MD_State Valve_3Wl 0|

RI_State_Puwp_Fl = BOOL; | BeEus inputi @ oregister=5 @ HI_State Fuwp_Fl )

RI_Totalizer_FT1 & EEAL; |* Bodbup cutput: @ register=10001 : RB_Totalizer_FT1 °)

WI_Totaliper_FT3_Statup : BYTE: |* Bous outputs § register=100001 @ KI_Totalizer_TT1_Status )
RI_Repet_Totalizer_TT1 @ USINT; |* Bobup anputs § Tegascer=40007 @ KI_Faeset_Totalizer_FT1 7|

RI_Totalizer_FT2 & EEAL; |* Bodbup cutput: @ register=10004 @ RB_Totaliser_FT2 °)

WI_Totaliper_FT2_Status @ BYTE: |* Bous outputs § register=10006 @ KI_Totalizer_TT2_Status )
RI_Repet_Totalizer_TT2 @ USINT; |* Bodbup anputs § Tegaster=40008 1 KI_Feset_Totalizer_FT2 )

IND VAR

|* IND of gersratsd block?|
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3 The current version of ControlCare Application designer now requires that the Mobus
parameters are set equal to the equivalent Profibus parameters in the program section of
OPenPCS. This is done by the expression

MB_parameter_name:=parameter_name

LT1:
srien_LT1 Sratus:

HB_try fun_Protestisn_LTl:sbry_fun Frotests
HB_bry fun_pretestisn_LT1 Status:sDey_fun_§
HB_Stirrer Protectisn LTI :sSLirrer Protesticn
HB_Stireer_Protectisn_LTY Status:sStirrer Frotestiss LT Sratus:
HB_owerspill Frotesticn LTI:=Owerspill Provestiss LTI
HB_owerspill Frotesticn LTI _Status:soverspill Frotestiss LTI _Statuss
HE_Emergency Stop Bl:=Emergency Step Bl

HB_Srate_Walve S¥l:sState Valve =vis

HB_State_Rotsr Hl:s State Borsc H1s

HB_State_walve TWicsState_valve =vi:

HE_State_walve ®vicsState_valve =vi:

HB_State_Fump_Fli=State fump F1:

HB_Tetalieer Fris=Totaliser FTis

HB_Tetaliser FT1_Status:=Tetalicer FT1_Status:s

HB_pesst_Totaliper FTi:=Totaliser FTis

HB_Tetalieer FT2s=Totaliser FTis

HB_Tetalieer FT2_Status:=Tetalicer FT2_Status:s

HB_hesst_Totalieer FT2:sheser_Totaliser FI2s

4 The program (if any) can now be written as before

5.2.5 Finish the project
Finish the project as described as described in Chapter 4:

= Test the hybrid block program, download and optimize the project, Chapter 4.11 onwards
= The Modbus application is strated by toggling the ON_APPLY parameters in the
Online Characterization dialog.
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6 Trouble-Shooting

6.1 Factory initialisation and reset

Warning!

= Do not use the pushbuttons located in the Field Controller unless you are certain that you want
to reset the system.

SFC162 E o SFC173
@ | |on g @) g
[ 2K = O =
0 =| & Q[ z| &
O E & L Og [Lu [
-}
0 & O 2
©) & . Of o
0O P Factory Init/Reset ol [ ;
O INIT RST™N
5 7 oH
g Factory Init / Reset [ \@@ Ol
F |y (ol 1S o
w |2oml(v) |28 Q| e e
pA QS Olg SERALNo:
£ — OIS o
Py hdlia 8 g 0O 5
x -|6B O
= o [
= AR
%rrt—m-aLE 9| ® Qs 80 2 E
§ el S ® | (o3 |E| 5
+ =
o i v e 8 g O) °o £l 8
5 - | ] O | o s
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Two pushbuttons located on the SFC173 module, see Fig 8.1, allow the system to be initialised and
reset. The function and effect of the buttons is described in the table below.

= To "click " the pushbuttons use a pointed instrument (e.g. a ballpoint pen).

Other functions of the two buttons are to be found Chapter 7 of the Operating Instructions
BA035S/04/en, Field Controller: Commissioning and Configuration..

Function Effect Procedure

Reset Resets system: the last | ® Click the right pushbutton - the system resets (takes several seconds)
configured IP Address |« If no IP Address is found, a new one is assigned automatically
is used « Verify that the RUN and ETH LNK LEDs are lit.

Factory Init |Deletes application, |« Keeping the left pushbutton pressed, click the right pushbutton
the last configured IP | * Check that the FORCE LED flashes once a second.
Address is retained = Release the left push button. The system resets, see above.
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6.2 Trouble-shooting tables

6.2.1 Field Controller

Problem

Remedy

1 |HSE Network Setup/FC Tools does not find any
Field Controller

= Disable the Windows firewall (normally a message
appears ask whether you should unbock the program)

« Disable the proxy server for your Internet browser

= Check that you are using the correct Ethernet cables,
see ETH LINK below

= Check that all etehrnet switches are powered up

= Check that the network adapter is on and OK: Execute a
PING command to its own IP, via DOS PROMPT.

= Check if the Ethernet connection is OK: Execute a PING
command to the Field Controller.

2 |Field Controller appears intermittently in FC Tools

Host and Field Controller are in different subnets.
= Normal behaviour, but for firmware download both host
and Field Controller must be in the same subnet

3 |HSE Network Setup/FC Tools does not show all the
Field Controllers that are in the network

There is probably an IP address conflict in the network.

= Disconnect all the Field Controllers except one from the
from the sub-network

= If necessary, change its IP address

= Now reconnect the other Field Controllers one after the
other, if necessary changing their IP addresses

4 |Field Controller Web Server does not open

No Ethernet connection
« Disable the Windows firewall
= Disable the proxy server for your Internet browse
« Wrong subnet IP address
Host and Field Controller must be in same subnet
= Wrong subnet mask
Host and Field Controller must have same subnet mask

5 |Firmware begins to execute but after a certain time it
stops

It might be a configuration problem.

= Use the Factory Init procedure and configure the Field
Controller again.

= If the problem persists, see the relevant chapter in
Operating Instructions BA035S/04/en, Field Controller,
Commissioning and Configuration

6 |HOLD LED remains lit

If the HOLD LED remains lit after the Field Controller has

been turned on, the firmware may be invalid.

= Update the firmware, see the relevant chapter in
Operating Instructions BA035S/04/en, Field Controller,
Commissioning and Configuration

7 |ETH LNK LED does not light

Check if the cable is connected correctly, or that the cable is

not damaged. Check the specification of the cables:

* SFC954 - Cable Standard. To be used in a network
between the Field Controller and a Switch/Hub.
(preferred configuration)

* SFC955 - Crossed Cable (Cross). To be used point to
point between a PC and the Field Controller
(some PCs/laptops may have problems with crossed
cable)
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6.2.2  Application Designer

Problem

Remedy

Field Controller does not appear in HSE live list

No connection to Field Controller

= See Remedies for Items 1, 2 and 4, Chapter 7.4.1

= Field Controller is on HOLD, set it to RUN mode

« |P address is not configured correctly, use PING to check

Field Controller appears but always stays grey in HSE
Live List

No connection to Field Controller
« Check that host and Field Controller are in same subnet

Red cross appears on the Field Controller

No communication with Field Controller

« No Ethernet connection with Field Controller,
check connection, IP address etc, see above

= No Device ID set in the Field Controller (Attributes)

Red cross appears on Fieldbus/Profibus

No communication with fieldbus/Profibus

= No communicaton with Field Controller, see above
« Fieldbus/Profibus not connected to controller

= DP bus parameter mismatch (Profibus)

Red cross appears on field device

No communication with fieldbus device

= No communicaton with Field Controller, see above

= No communicaton with fieldbus/Profibus, see above

= No Device ID set (Attributes)

« Tag not assigned (Assign Tag)

DP address is not unique (Profibus)

DP address at device not the same as that configured in
PROFIBUS configurator (Profibus)

A device does not appear in the live list

Communication error

= The device is not powered up

= The project has been updated but no download has been
made yet

Configuration will not download

You have either a communication problem or the

configuration is not complete

= Check that you are on-line - press the On-line button

= Check that your computer is in the same address subnet

= Check that you have assigned the Field Controller tag

= Check that you have exported all tags OPC server

= Check that the parameters are in the recommended order

= Check that the OPC server is running (look for icon in
bottom line)

« Try "Update" from the Field Controller node (SFC162
only, takes several minutes) and download again

PROFIBUS configuration will not download

You have either a communication problem or the
configuration is not complete
= Try downloading from HSE Network node, see above, if
this does not work, check points below
= Configuration mismatch between PROFIBUS Configurator
and Application Designer
— Have PROFIBUS device blocks been deleted?
— If so, reconfigure project in PROFIBUS Configurator

Parameter appears red in the on-line control strategy

The parameter has a bad status

« Check that the Block Mode is Auto (or Cas)

= Check that the block has been correctly configured

= Check that the device is still live (live list)

= Check that the device address is the same as that you
have in your configuration (live list)

= Check that the parameter has been correctly configured

« Check that the tags were exported (Export Tags)

10

FB links do not work

Project not downloaded correctly, e.g. partial download
when bridge has HSE links
= Repeat full download from the HSE Network node
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6.2.3 PROFIBUS Configurator

Problem

Remedy

Error message on trying to leave the configuration
dialog

Configuration not correct
= Device name has spaces instead of underscores

How are the cyclic 170 data configured?

= For Endress+Hauser devices each parameter has a fixed
position in the configuration list, see the manuals. If you
want to see Parameters 1 and 5 only, for example, free
spaces/empty modules must be appended at slots 2, 3 and
4.

= For other devices, see operators instructions

What baudrates are supported?

The SFC173 Field Controller supports all baudrates with the

exception of 31.25 kBit

= The 31.25 kBit used by the PROFIBUS PA segment is not
connected directly to the Field Controller but via a
segment coupler.

What baudrate should | use?

Only baudrates supported by all devices can be used:

« For a P+F SK1 coupler = 93.75kbit/s

« For a Siemens coupler = 45.45 kbit/s

= For a P+F or Siemens link, check what baudrates are
supported by all DP devices

Where do | set the device baudrates?

Only PROFIBUS DP devices must be set

« Most PROFIBUS DP slaves sense the baudrate and do not
need to be set up

« For others, check the manufacturer’s instructions

What bus parameters should | use?

Use the parameters recommended by the coupler/link

manufacturer or those in this manual

= For the P+F SK2, the parameters are automatically set
according to the rate selected in the Configurator

= For the P+F SK1 use the ones in the PROFIBUS tutorial
BA0365/04/en

Can | go on-line in PROFIBUS Configurator?

Yes.
« Select the appropriate menu, enter the IP address of the
Field Controller and generate a live list
Beware of timeout: if there is no activity after 2 min:
— Select Settings => Device Assignment...
— Driver Select (if TCP/IP driver)
— Select requested IP address
— Press OK

Can | change a bus address in the PROFIBUS
configurator?

Yes.

= You can go online and change a bus address by selecting
the device followed by the the appropriate menu and
typing in the old, then the new address

= The device must support software address setting

= Software address setting must be enabled

= The address must be unique to the bus

A device does not appear in the live list

Communication error

« Another device has the same address

= The device is not powered up

= Device does not support autosense of baudrate
— Set correct baudrate
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6.2.4 Modbus

Problem

Remedy

No communication via Modbus RS-232

« If you have changed the configuration of a Modbus block,
check that you have restarted the bus by using the
ON_APPLY parameter, Chapter 3.17

« Check that the MEDIA parameter is correct,

TCP or serial, Chapter 3.5.1

= Check that the Field Controller and Modbus device are
using the same communication settings: RTU/ASCII,
Data bytes, Stop bits, Parity, Baudrate, Chapter 3.5.1

= Check that you are using the correct Modbus Block,
Chapter 3.5.2, Chapter 4.3.2

« Check that you are using the correct Modbus addresses

= Check that the Controller connector, all cables and any
interfaces, e.g. RS-232/RS-485 are correctly wired

No communication via Modbus TCP

= Check that the IP addresses are in the same domain

= Check that any slave IP addresses have been property
entered, Chapter 6.2

« Check that the correct cables have been used, see
Chapter 5.2, ETH LNK LED and any switches etc. are
powered

« |If you have changed the configuration of a Modbus block,
check that you have restarted the bus by using the
ON_APPLY parameter, Chapter 3.17

A Modbus block does not switch to "Auto" but remains
"00Ss"

= Check that the Mode Block target is set to "Auto"

« Check that the Local Mod Map of each Modbus Block
has a unique identifier between 0 and 15

= Check that the Modbus has been started by using the
ON_APPLY parameter, Chapter 3.17

A static value in the Modbus Block was changed, but the
value does not update.

« Put the block out of service (OOS) before editing the
parameter.

= After the edit, put the block back to "Auto” and restart the
bus with ON_APPLY

The Modbus parameters cannot be found or displayed

« Check that you are looking at the correct registers
« Check that the data format has been set correctly
Chapter 6.

Status of Modbus value always bad

Check TIMEOUT parameter is greater than Modbus
master write cycle, see Chapter 4.3.1
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