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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
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A\ WARNING
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A\ CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property
damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. Qualified
personnel are those who, based on their training and experience, are capable of identifying risks and avoiding
potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

A\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software described.
Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in
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Concepts 1

1.1 Traditional engineering versus integrated engineering

Traditional engineering

Traditional engineering workflows include

1. Factory layout and line design using Line Designer to design a production line.

2. Electrical engineering using EPLAN to generate schematics for the production line.

3. Automation using TIA Portal to generate PLC software and tags for specific PLC hardware.

Factory layout Electrical Automation software
(Line Designer) schematics (EPLAN) (TIA Portal)

The tools are not linked, leading to the following problems:

1. The Line Designer, EPLAN, and TIA Portal designers must manually synchronize their
configurations.

2. TIA Portal software and tag names have no relationship to EPLAN schematic variables.

3. EPLAN and TIA Portal components that repeat (such as conveyors) must be created
individually.

Integrated engineering with Automation Designer

Automation Designer solves the problems above by linking to the above tools to provide
centralized functional automation engineering.02d_02

Electrical schematics
“_/‘7 (EPLAN)
Factory layout
(Line Designer) l

\ Automation software

(TIA Portal)

Automation Designer
Getting Started 7
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1.1 Traditional engineering versus integrated engineering

The Automation Designer solution allows you to

1. Easily determine when the Line Designer configuration is not synchronized with the
Automation Designer configuration used to generate EPLAN and TIA Portal.

2. Derive EPLAN macro variables and TIA Portal software and tag names from the same
source (from the Engineering Object aspect chain in Automation Designer).

3. Use templates to quickly create TIA Portal software and EPLAN reports for common
components (conveyors in this Getting Started). Instantiated templates are automatically
assigned unique names as specified in naming rules.

The following diagram shows in more detail how Automation Designer based on NX serves
as the central development tool for the entire project lifecycle for mechanics (Line Designer),
electrical (EPLAN) and automation (TIA Portal). The two TeamCenter Collaborative Designs
are the central project databases for Line Designer and EPLAN/TIA Portal. You can link (map)
Line Designer Collaborative Design Design Elements and Automation Designer Collaborative
Design Engineering Objects (Design Elements are described in the next section). In this
Getting Started the linked Design Element and Engineering Object represent a conveyor.

NX

«—| EPLAN
LD AD  wvap
< TIA

T
|
AD C

TC | wocD

D

Automation Designer
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1.2

Automation Designer
Getting Started

1.2 Reuse library

Reuse library

Automation Designer distinguishes between library objects and project objects. Project objects
are Engineering Obijects.

K - o Classification Root

o & B

| Reuse Library

Mame

- I‘lﬁ’ Autornaticon Designer
+- &5 Product Library [15]
&5 Solution Library [71]
—- B Type Library [340]
+- g Device [303]
+- 88 Devicefunction [17]
+- 5 EPLAN Macro [0]
5 PLC[T]

+

m +- 55 Software [10]

+- B Resource Management

The Reuse Library provides the following objects.

Types

Types are prototypes for Engineering Objects. They are made available in the Type Libary,
where they are structured based on their classification classes. Objects with the same Type
have the same characteristics.

Availability in the Reuse Library: Classification Root—Automation Designer-Type
Library—Device or Devicefunction

Products
Products are purchasable devices from a manufacturer. They have an article number.
Library administrators can import products from catalogs.

Availability in the Reuse Library: Classification Root—Automation Designer—Product
Library

Template Solutions

Templates are reusable solutions that consist of several preconfigured objects.
Every library object has a Classification Class.

Engineering Objects

The following diagram shows Engineering Objects in the Reuse Library.
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1.2 Reuse library
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Reuse Library

Marne
- -[7#¥ Classification Root
- Automation Designer
+- B Product Library [15]
& Solution Library [71]
- &g Type Library [340]
- & Device [303]
+- &g A-Two or more purposes or tasks [33]
+- &g B-Measurement [24]
&5 C-5Storage [11]
&5 E-Radiant or thermal energy [16]
& F-Protection [18]
85 G-Generator [16]
&8 GA-Electrical energy by mechanical energy [1]

+

+

+

&5 GB-Electrical energy by chemical conversion [1]
&8 GC-Electrical energy by using light [1]

&5 GF-Signal as information [1]

=4 GL-Continucous flow of solid matter [10]

&5 GM-Discontinuous flow of solid matter [1]

i B L Dendiee 1
Member Select

> Conveyor_w_G120D

™ AT_GL_120D

™ GL-Continuous flow of solid matter

Engineering Objects are project objects. Engineering Objects are the physical and conceptual
objects with which you carry out the electrical and automation engineering of a production
system or machine in your projects.

To implement a machine or production system, you need the following Engineering Objects:

® Devices and device functions
For example conveyors, motors, frequency converters, sensors, and signal converters.

® Objects for structuring the system
For example a line, station, or building.

e EPLAN macros for preparing the generation of electrical schematics

® Program blocks whose code controls the devices and device functions

An Engineering Object can be general or very specific, depending on the number and quality
of properties defined by its Type. The more details were provided, the easier it is for you so
select a suitable product for a device or devicefunction from the Product Library.

Relation between Classification Class, Type, and Engineering Object

Automation Designer
Getting Started
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1.2 Reuse library

Classification Classes represent the classes and subclasses of the objects that you need for
your engineering as proposed by the IEC 81346 standard, part 2. These classes have a
purpose- or task-related view of the objects. By creating Naming Rules, you can associate a
character code to each Classification Class, to be used for the Engineering Objects' reference
designations.

When library administrators create a Type, they must specify the Type's Classification Class.
The class defines which properties the Type has by default. The library administrator can add
further properties.

Project engineers can use each Type in their projects as many times as required, by inserting
Engineering Objects with this Type. The Engineering Object will have the following data and
defaults, as defined by its Type:

® Properties
® Ports
e Default aspects

e Which Line Designer should be used for this Type in Automation Designer (multidisciplinary
type mapping)

e Settings for a label which appears in the graphics window if the object is mapped to an Line
Designer object.

Project engineers can edit the properties and ports that an Engineering Object takes over from
its Type, and they can add new ones. They can add or remove aspects, and, for objects with
a Line Designer type mapping, map the object to a Line Designer object with a different type.

Aspects
The following diagram shows the the 3 aspects.

£} | Function Aspect Navigator | Location Aspect Navigator & | Product Aspect Mavigator
Name & MName & Name &
iﬂ' - CD000166;1-AD_1_CD_4_W5_5_55 iﬂ" -~ CD0000&6;1-MNew_SME_W1621 _... ﬁ, - CDO00086;1-New_SME_W1621_...
) Unassigned D) Unassigned () Unassigned

The IEC 81346 standard describes principles for structuring and naming objects and their
associated information in industrial systems, installations, equipment, and industrial products.
The goal of these principles is to handle the large sets of information that are available in these
systems efficiently. Aspects are a central part of these principles.

When you automate a production system or machine, you can look at the system or machine
from different perspectives. Every engineering task requires a specific view of the machine or
production system, of the physical and conceptual objects it takes to realize the machine or
production system, and of the relations between these objects.

Automation Designer
Getting Started 11
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1.2 Reuse library
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IEC 81346, part 1, calls these different views aspects. It defines the following aspects:

® Functional aspect: What is the functional purpose of an object within the production system
or machine or what does the object actually do?

® | ocation aspect: Where in the production system or machine is the object installed, builtin,
or placed, and is it in itself an installation place for other objects?

® Product aspect: Which products are needed and must be ordered to implement the intended
function? What are their constructional relations?

You can view the same object under one or more aspects. For each aspect, you consider only
those features and relations that are relevant for that specific aspect. The following diagram
illustrates this, using the example of a programmable logic controller (PLC).

AD automation tab

{F | Automation Mavigator
Marne
‘j’ - -1CDO00086;1-New_SME_W1621_ESX_V1
+-[) Unassigned

ﬂ [ PLC HW
—-[gg S7300/ET200M station_1
@ +-[5 PLC data types
+ -5 Program blocks
% +-[5 Local modules
+-[5 PLC tags
55 [£5r Subnets

The Automation Navigator is not an Aspect Navigator. It represents the TIA Portal view on the
control-related hardware devices, tags, and program blocks of your production system or
machine. Its structure is based on the TIA Portal structure and its object tree displays the same
names as in TIA Portal.

When you import a hardware device from TIA Portal, it is initially available only in the
Automation Navigator. By placing a product for the hardware device, you create an Engineering
Object for the hardware device. Automation Designer links the hardware device and the
Engineering Object, so that the hardware device is also available in the Aspect Navigators.
When you select the hardware device, its Engineering Object is selected in all the Aspect
Navigators in which it is available.

Program blocks that you imported to the Automation Navigator and tags that were created by
importing their hardware devices or program blocks to the Automation Navigator are initially
also available only in the Automation Navigator.

® |f a program block is related to a specific Engineering Object, you can place it in one of the
aspects that this Engineering Object has. It is then available in the corresponding Aspect
Navigator.

e |fatagis related to a specific Engineering Object and you assign the tag to the Engineering
Object, the tag is available in the same Aspect Navigators as that Engineering Object.

Automation Designer
Getting Started
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1.2 Reuse library

The project root of the Automation Navigator has the following structure:
® The Unassigned folder collects unassigned tags and program blocks.

® The PLC HW folder collects all the PLC stations of the project. Every PLC station has the
following nodes:

— The PLC modules folder collects the PLC station components. It contains the I/O
modules of the PLC station, decentralized stations, or field devices. The channels are
under their I/O module.

— The PLC tags folder collects the tags that belong to the PLC station's control scope.

— The Program blocks folder collects the program blocks that belong to the PLC s tation's
control scope.

Engineering Objects in aspects

The following diagram shows the Function Aspect Navigator with Engineering Objects. The
below configuration reflects the structure of the plant and Line Designer elements and is used
to create symbolic names.

{F | Function Aspect Mavigator

Marne &
:ﬁ’ -~ CD000166,1-AD 1 _CD 4 W5 5_55
(1) Unassigned

ﬂ - [j =EQATMcc001

- [ =EOTLcc001

* - =E0GLccOnl
() =EOBGcc001_1
® - [ =EOTFec001 1

Each Engineering Object can have more than one aspect. If an Engineering Object has an
aspect, itis visible in the corresponding Aspect Navigator. If an Engineering Object has several
aspects, the same object is visible in more than one Aspect Navigator.

Because the hierarchical structure of objects in an Aspect Navigator depends on the aspect,
the Engineering Object can have different parents and different children in each Aspect
Navigator. This means that the hierarchical structures of objects in the Aspect Navigators are
independent of each other.

The following example illustrates a sensor monitoring the movement of packaging boxes on
a conveyor. When the sensor detects a box, it sends a signal to its PLC. The sensor and PLC
are wired through a junction box. For each of these components there is one Engineering
Object that has a function, location, and product aspect. In each Aspect Navigator, the objects
have different parents and siblings.

Automation Designer
Getting Started 13
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1.2 Reuse library
Function Aspect Navigator Product Aspect Navigator Location Aspect Navigator
L Box_ | Machine L Prpductlon
detection line area
— Sensor L Sensor Sensor
— Junctionbox | — Mac_hlne Junction box
cabinet
Cabinet
] PLC L Junctionbox | — avine
room
S— Cabhinet L PLC

L PLC

TIA Portal software in aspects

Software placed in the aspects under an Engineering Objecrt. This aspect chain above this
Engineering Object is use to determine the the symbolic name (unique identifier) of the
Engineering Objecrt. This name is then used to in TIA Portal software (using symbolic names
for software and tag names). The software is later assigned to hardware in the Automation tab
and then sent to the TIA Portal.

£ | Function Aspect Navigator

Mame
:ﬁ' - CDO001661-AD_1_CD 4 WS 555
{f) Unassigned

& - [“ﬁ =EOATMec001

— [} =EOTLcc001

& - [ =EOGLcc001

[ =E0BGcc001 1
% - [ =EOTFcc001 1

48 RB_AT

i@ RB_AT DB
52 @ PosDev_2D252P_DB

Macros in aspects

Software and macros are placed in the aspects under an Engineering Objecrt. This aspect
chain above this Engineering Object is use to determine the the symbolic name (unique
identifier) of the Engineering Objecrt. This name is then used to in EPLAN reports (using
symbolic names for variables).

Automation Designer
14 Getting Started
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1.2 Reuse library

¥ | Function Aspect Navigator

Mame &
- CD000166;1-AD_1_CD 4 W5 555
) Unassigned
- [ =EOATMcc001
~-[) =EOTLcc001
- [ =E0GLcc001
[ =E0BGcc001 1
- [ =EOTFcc001_1

25 RB_AT
i@ RE_AT DB
i@ PosDev_2D252P_DE
(&) DRIVE_G120D_CU240_10 1
¥ DRIVE_G120D_PM250D_1

i of & T

ol R
I@:@I

Ports and links

Sometimes the required symbolic reference does not belong to the parent Engineering Object
of the software or macro, so you must create in the parent Engineering Object a link via a port
between the parent and target Engineering Objects using ports.

Objects have vertical relations and horizontal relations to other objects.
* Veertical relations define parent-child relations in the Aspect Navigators.

* Horizontal relations are connections between ports. They do not define parent-child relations.
They can connect objects from different navigators or in the same navigator.

Ports are a means of connecting objects. They are available for Engineering Objects and tags.
You connect the port of one object, the source port, to the port of another object, the target
port. This creates a bidirectional connection. Connections represent port-based relations
between objects.

Every port belongs to the object for which it was created. It is an integral part of that object.
Every port has a port type, connection type, direction, and cardinality. The port type determines
which connection type the port can have. Automation Designer allows you to connect only
ports with compatible settings.

If an object has a port connection, you can use navigation expressions to navigate to the
conected port. Then you can use navigation expressions to access the following data of the
connected object:

® |ts properties
® |ts ancestors and descendants in the Aspect Navigators
® |ts port connections

You have recursive access to the properties, ancestors, descendants, and port connections
of further objects.

System-defined ports are automatically created by Automation Designer, either when you
insert an object in a project, or when you carry out actions that internally require port

15
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connections. You can connect or disconnect system-defined ports. You cannot create or delete
them, or edit their settings.

User-defined ports are created by users. You can create, edit, connect, disconnect, and delete
user-defined ports.

Tags have only system-defined ports. You cannot create ports at tags. Engineering Objects
have system-defined and user-defined ports.

The solution is shown in the following diagram. The macros access Engineering Object KF
using a link between a port on the parent GL and a KF port.

G =ECATMcc 001
=-[g =EOTLcclll

Parent

@ =EOMAccil
P =EO0BGcc0l
- (G =EOTFec01
- =EOKFccl0l
& =EOCHcc001
&2 DRIVE_G120D_CU240_10_1
%9 DRIVE_G120D_PM250D_1

To configure this you do the following:
1. Create a port for parent Engineering Object GL.
2. Create a port for target Engineering Object KF.

Expressions

An expression is a formula that returns a value. The value can be of raw type, an object, or a
list of objects or raw type values. The expression formula can consist of function calls,
variables, numbers, operators, and symbols. Automation Designer extends NX functions with
navigation functions. You use expressions to do the following:

® To set a property value. You can use navigation expressions or an expression that creates
an object reference.

® To create a dynamic connection between objects. Use navigation expressions.

® |n program blocks, to create dynamic connections for operand ports, caller ports, or method
ports, and to define conditions for inserting calls, methods, or replacing operands.

A dynamic connectionis a connection that you link to a navigation expression. The navigation
expression returns the target port.
Templates

Templates are reusable, ready-made solutions that reduce the complexity of engineering
decisions to choosing between prepared solutions. They allow you to take an engineering
solution from one project and to reuse it in the same project and in other projects.

A template consists of all objects and aspects that are required to implement this solution,
including EPLAN macros, program blocks, and tags. It defines the property values of these

Automation Designer
Getting Started
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objects and their relations, both within an aspect and between aspects. If required, templates
can use expressions to define the properties and relations.

Templates exist in the Solution Library and in the projects in which they are reused. We use
the term template if it is clear from the context whether template refers to a template in the
library or to a template in a project. Else we use the terms femplate definition and template
usage.

A template definitionis the blueprint for an engineering solution that project engineers want to
reuse in their projects. Template engineers create template definitions in the template
environment, where they build the content of the template. This process is called template
creation.

The template definitions are made available to the project engineers in the Solution Library
and in the Type Library. In the projects, the project engineers can use each template as many
times as required.

In Automation Designer, you can use rules and expressions to define or change the property
values, tags, and relations of the hardware configuration, EPLAN macros, program blocks,
and other objects that are members of a template. If the project environment changes, these
property values, tags, and connections adapt to the changes and are updated automatically.
This process increases the reusability of the templates.

1.3 TeamCenter (4GD) details

Automation Designer
Getting Started

This section provides a short introduction to the following 4GD components :
® Collaborative Design

® Partition scheme

® Partition

® Workset

® Subset

® Design element

17
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| @ AD @ @ co
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A collaborative design is a model of a project/product that is developed by a team of

contributors. The elements of the model are arranged in a hierarchy that allows team members
to collaborate and author common project/product information in an efficient manner. A CD is
the container object in TC of all the design data that defines a product or a class of products.

Partition scheme

Partition schemes can be functional, spatial, or physical. Partitions are created within partition
schemes. For example, in a 4GD design of this house, different types of partition schemes
can be used to organize the design elements.

Automation Designer
18 Getting Started
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Functional: A functional partition scheme could contain partitions for the HVAC (heating,
ventilation and conditioning), electrical, and plumbing systems.

_,—o—'—'__'d__'_'_'__'_ﬂ_\_\-h-\_\___‘_‘—‘—\—\_

Spatial: A spatial partition scheme could contain partitions for each floor. By default, spatial
partitions are defined by a recipe so that new design elements are automatically added to the
partition.

Physical: A physical partition scheme could contain partitions organizing each individual
physical room.

LT B el
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Partition

I
o

o

g
[

A partition object is a container for data. Partitions can be organized in by a partition scheme
(such as function, spatial, or physical as listed above). Unlike traditional subassemblies,
partitions do not control the position or any other property of a DE. DE's can be place in multiple
partitions. For example, in a CD of a house, a section of pipe might be part of a plumbing
partition and part of the kitchen partition. Partitions can be static, requiring manual addition of
DEs, or dynamic, where the partition contents are defined by search criteria.

Workset

[ a

o -

A workset object is the collection of DEs in your NX session. A workset is defined by one or
more subsets. There may be many DEs within the workset you work on in your NX session.

Subset

Subset

ddo

A subset object selects the design elements for a workset. The subset may include specific
DEs, or it may contain a dynamic recipe which defines partitions to search. The diagram above
shows a session with 2 subsets.

Automation Designer
20 Getting Started



Concepfts

Automation Designer
Getting Started

1.3 TeamCenter (4GD) details

Design element

A design element object is a representation of a component in the product. It is a unique
occurrence of 3D geometry in a specific location in the product design. There are different
types of DEs. A DE can reference an NX part or assembly model, or other types of geometry.
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Overview of this Getting Started 2

2.1 Prerequisites
This Getting Started assumes you have the following already configured:
1. NX, TeamCenter and Line Designer with
® A conveyor.
® The following in the reuse library Classification Root
— Device / A ->1 purpose or task / AT
— Device / U-Keep
— Device / G-Generator / GL-Continuous flow
— Device / M-Motor / MA-Electromagnetic
— Device / B-Measurement / BG-Gauge,position
— Device / T-Conversion / TF-Signals
— Device / K-Processing / KF-Electrical signals
— Devicefunction / Electrical / Input/output
2. EPLAN with:
Template IEC_bas001.zw9.
Macro DRIVE_G120D_PM250D_1.emp

3. TIA Portal with the following hardware and software:

-5y PLC HW
- [ 57300/ET200M station_1
- [ Local modules
~ T Rail_0

[ rs 307 10A1
gl rLC 2

+-Jij] DI 16/DO 16x24VDC/0.5A_1

+ [l A1 4/A0 4x14/12BIT 1

Automation Designer
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2.2 Workflow from the tools perspective

2.2

24

- PLCt
- PLCHW = F;E:Z& - RLO O
- EE S7300/ET200M station_1 < FC_ - - FRG_EStop
- FC_night -
[7= PLC data types - FRG_BS
Mewstart =
- [c5 Program blocks < I IBEND
B Main [0B1] <& PLC_On delayed
ain - reset
TRUE
8- RE_AT [FE1012] ECP ke 0 1 < Pos_front_left
ulse 5 - -
25 G120x [FB307] T - slow_forw
! < RLO 1 =
28 PosDev_2D252F [FB369 - BliF < pos_back_left
- slow_back

Workflow from the tools perspective

The following diagram shows what you do in this Getting Started from the perspective of the
tools used.

1.
2.
3.

TeamCenter: Create a Line Designer 4GD Collaborative Design.
Line Designer: Create a 4GD workset, subset, and add two conveyor Design Elements.

Automation Designer: Create an Automation Designer workset, Collaborative Design, and
subset. Model the plant equipment by adding Engineering Objects from the Reuse Library
to the Function aspect. Map the Line Designer Design Element for the conveyor to the
Automation Designer Engineering Object for the conveyor.

Automation Designer/TIA Portal: Import hardware, software FB blocks and tags from TIA
Portal into Automation Designer, placing them in the Automation tab or the Function aspect.
Copy software/tags to the aspects, dynamize, and export to TIA Portal. Make the software/
tags template-ready, then create and instantiate the template.

Automation Designer/EPLAN: Import the EPLAN template and all required macros into
Automation Designer in the aspects, set EPLAN variables and generate EPLAN reports.
Make the macros template-ready, then create and instantiate a template.

Automation Designer
Getting Started



Overview of this Getting Starfed

2.3

Automation Designer
Getting Started

2.3 Workflow

Physical conveyor

Classification
Root

il Theman raggliacrs
Automatio
e

ATM  Device task —
‘
EO's
T Teilanlage Templates
L Conveyor
B Semser Functiona aspec;f’
(@ =ECATMechOL ”
i ko - @ =EOTLccl ’f
oWy - a-mmL
KF Cuz40D /" @ =E0BGec 1
control A =EaTreoLL
Channel VT @torran
il A - ¢ - (3 =EOCHee01
A M aom
MA Motor + @ 22008
am
” J =EOMACCO01
R AT
| RE_AT_0B

| PosDev_20252P DB

=1

- IO VD0 162 DCR5A L
o i

1.TC

T e

2.LD

Conveyor

==

-

—
~
e

4.TIA ENEZN

PLC

P5307

Sensorinput

Profibus

= =]

RB_AT Control
conveyor

 PIC g
€3 RE_HA_01_POSIT IS DM
Sty

A 4

Dworld PosDey Control
SW control data positioning
blocks pypo Diziml Glaox  Contol
input/output motor
el - |
HW  re2 s
DI ensor mput
AlfAO ._Analog PIDO Profibus
inputfoutput Drworld
module control data
5. EPLAN

Template Macro (for PM250D)

Workflow

The following describes what you do in this Getting Started.

The workflow can be organized into three parts:

Part 1: Create Line Designer/Automation Designer mechatronic models

Part 2: Mapping Line Designer-Automation Designer, generating EPLAN and TIA Portal

(without templates)

Part 3: Generating EPLAN and TIA Portal with templates

Part 1: Create Line Designer/Automation Designer mechatronic models

Automation Designer is based on the NX framework and uses Teamcenter as the data
backbone. This allows seamless data exchange from Line Designer, another NX-based and

Teamcenter-based solution.

Line Designer objects are an integral part of the Automation Designer system design. The
automation engineer sees the line design as the mechanical engineer sees it.

Objects from the Line Designer layout are used in Automation Designer during system design
and further enriched during electrical and automation engineering.
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2.3 Workflow
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Create the Line Designer Collaborative Design, Line Designer workset, subset and Design
Elements

A project is the container that stores the objects you need to carry out the electrical and
automation engineering for a production system or machine. In Automation Designer this
container is called project, in Teamcenter it is called collaborative design object. For every
Automation Designer project there is one collaborative design object in Teamcenter.

(1) In TeamCenter create the LC Collaborative Design (partition).
(2) In Line Designer create the Line Designer workset, subsets.

(3) In Line Designer add 2 conveyor Design Elements.

Line Designer _
Plant Navigator

Workset —_— 1=
A ’ ]
Subset F0#1D_1.CD_5S |
. - KAk, Unassigned 1 ]
Design 18 FRL2020 002 - [
Element 8 FRL2020_002

L W] LD _32_PTO Line
_____.—-"'-- =B o LD_3b_PTO_Station,
TeamCenter B LD _3c_PTO_Zone

Partition Objects

Create the Automation Designer workset, subset and Engineering Objects

To work in a project, you need a workset. The worksetis your work context and gives you
access to the data that was saved in the workset's project. In a workset, you do the following:

e Add new data to the project.
® Access data that other users added in worksets belonging to the same project.
e Edit the existing data.

When you create a new project, Automation Designer automatically creates a workset for the
project. If you have access rights for an existing project, you can also create new worksets for
this project. You must create a workset to be able to work in that project.

(1) In Automation Designer create the workset (this automatically creates the TeamCenter
Collaborative Design and subset).

(2) In Automation Designer create the Engineering Object aspect tree that models line
components (GL is the conveyor). Engineering Object GL corresponds to the conveyor Design
Element in the Line Designer Collaborative Design.

Automation Designer
Getting Started
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2.3 Workflow

£ Functeon dspect Naagetor

Mg & Descnglon
e - COM00166:1-A0 1_C0 4 WS 5 55 Xnesine
() Unarstigned

.h-'t - [ =EOATM: 0 000503
- 1 = EOTLecil Q005

+ | 3 =EDGLecitl oooss |
- (@ =ECBGech0l ) 00057
% =i =EQ0TFocdll 1 D050
= [ = EONFocin 200510
5 =ECCHe01 o001
et [ =EOhAcHH QSN

Part 2; Mapping Line Designer-Automation Designer, generating EPLAN and TIA Portal
(without templates)
Map Line Designer-Automation Designer

You can map external object types from the Reuse library to Types or to template definitions
from the Reuse Library.

If you want to map external objects to new Engineering Objects, you can use the type mappings
that were defined as default for all projects.

Map the the Line Designer conveyor to the Automation Designer conveyor Engineering Object.
This allows you to track changes in Automation Designer and Line Designer.

o s S S P L S L i
£ Function Aspect Navigator ¥ Map o Existing Object [ 4 ;:'—L :'_:_I:: 5 B I I :-__;
S m O R RS = S han i
Hame & Descipiion  |Extermal Ogect Al e i 1
gl - COOMOIBEI-AD 1 CD 4 W5 S 55 2060510 .1§0Ge
g () Unarssignes W Sebect External Ojest L) 5
- — F T
a - [ =ECATM: 200503 I
- |11-[¢-'.;¢m 00504 Automation Designar o ]
(3 =EOGLecl o0 o R [ 1 |
T 3 ~E0BG:c00 ) DS ¥ aakact Enghnaparing (gect ) 4 | THic A—
% g =E0TFecl 1 o005 Mg be Temnplite g 1031 '
- [ sEOKF 02 200510 = A 1 I ] | I. |
5 = EOC Heell 00511 ) = s
CT) i | | |
] G =EOhbicchi 00508 | 0K R o 1

Configure a basic AD project for EPLAN.

Using adaptive ECAD templates and the information provided during electrical engineering,
Automation Designer uses the EPLAN Electric P8 API to generate an ECAD project for the
automation system in EPLAN Electric P8.

(1) Import an EPLAN template and macro into Automation Designer. You can import macros
into a project and use them directly or import them into a template and reuse the template.

() =EOATMcc001
- [ =EOTLec001
- [f) =EOGLcc001
(9 =EOBGcc001_1
- [ =EOTFec001 1
- [ =EOKFcc002
(g —EQMACCO0

TH EPLAN Page Macro

Automation Designer
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2.3 Workflow
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(2) Generate a report with default values. Use the EPLAN project template and EPLAN macros
to generate an EPLAN project with electrical schematics for the automation system.

-KF1

e ;_k_k_k_k__rr__x__l__#_h_x____r____ e e |

'l

rr e

1
11

M @+ M PE ' Wwr M ‘r M
11

[x
[
Iy
i
i
C

Yy Yy

Configure a basic AD project for TIA Portal.

Automation Designer has a connection to TIA Portal. This connection makes the control
hardware available in Automation Designer and allows users to change the hardware
configuration through TIA Portal. It is also used to transfer tags and control code from
Automation Designer to a TIA Portal project and vice versa. The project can be updated at any

time.

(1) Import TIA Portal hardware into the Automation tab..

Automation HW, SW

- [ S7300/ET200M station_1
+ -5 PLC data types
- [z Program blocks
48 Main [OB1]

- [ Local modules
- @ Rail 0
+ g pLC 1
+- i p116:24vDC 21
- [ PLC tags
<@ BG011
<@ BGO10

(2) Import software into the Automation tab. Place the software in the aspect tree and create
IDB’s and tags.

Automation Designer
Getting Started



Overview of this Getting Started

Automation Designer
Getting Started

2.3 Workflow

Aspect tree SW

() =EOATMcc001
- [ =EOTLecc001
- [§) =EOGLec001
[ =EOBGcc001 1
- [ =EOTFec001_1
- [ =EOKFcc002
-3 =EOCHcc001

ol
i@ G120x DB
@ PID0

[ =EOMAcc001

I8 RE_AT

g RE_AT_DE
PosDev_2D252P_DB
TH EPLAN Page Macro

(3) Dynamize the software. Dynamization of software means that the imported software is
enhanced in such a way that it can be used in templates for auto-generation of software.

(4) Generate output to TIA Portal. Transfer the hardware configuration, tags, and PLC program
to TIA Portal.

OB Main
- Network 1: .
L CALL “EB_AT", "EB_AT DB" $FB1012, :DB1012
b4 Network 1: .
1 I "FRG_EStop” £M4003.1
2 2 "FRG_BS" £M4002.1 PLC tags
Name Data type Address
- Network 9: e
1 @[Newstart Bool | %M3.1
I CALL "PosDev_2D252F" , "PosDev_2D252ZF_DB" Z <@ PLC_Ondelayed Bool BMZT
3 <@l TRUE Bool M2 2
- Network 10: .
CALL "G120x" , "G120x DB"

Part 3: Generating EPLAN and TIA Portal with templates

Template-related concepts

You can insert objects using templates.

Suppose you need a conveyor that is controlled by a frequency converter for your production
system. To implement this conveyor, you need the following Engineering Objects:

® The conveyor, a motor, a frequency converter, sensors, and signal converters
e EPLAN macros for preparing the generation of the electrical schematics for this conveyor

® Program blocks whose code controls the conveyor, motor, frequency converter, and

sensors
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If the library has a template that consists of all the objects that are required for such a conveyor,
you can insert the template in your project. Automation Designer then inserts all the objects
that belong to this template, and assigns their aspects and parents as defined in the template.

Configure a template-ready AD project for EPLAN

EPLAN macros are Engineering Objects for graphical schematic templates. Use them to
prepare the electrical schematics of the production equipment or devices used in your
production system or machine.

Set the EPLAN variables to a value based on the Function aspect chain. The following shows
the result.

]____I—__.;J?_ﬁ;_rjﬁ_rﬁ‘_rﬁ;__rr__ __ __ - = E T I R | 1~ T & e 1
| R I B $¥$*wtw€ | | o | |
S S SR LS L S
' IEOATMcc001.EOTLcc001.EOGLcc001.EOTFec001 1.EOKFcc002 |
L___' | I | ! ! I I'____I_JI

Configure a template-ready AD project for TIA Portal

Set software block and tag names to a value based on the Function aspect chain. The following
shows the result after copying a template-ready conveyor.

Function Aspect Navigator FLL Lode

Name &
- CDO00166;1-AD_1_CD_4_WS_E
- [ =EOATMcc00L
- [i=EOTLcc001
. —

--[3 =EOGLcc00?2

Network 1:
CALL "EOATMcc001.E0TLcc001 .EOGLcc001 RB"™, "ECATMccO0l.ECTLcc001.ECGLec001 RBDB"
I CALL "ECATMcc001.E0TLcc001 .EOGLcc002. RB", "ECATMcc(0l.EOTLcc001.ECGLec0(2 RBDB"I

1
2
&
4

Create/instantiate template

The following shows an instantiated template.

Function Aspect Navigator FLL Code
Mame & 1 Network 1:
—. CDO001661-AD_1_CD_4_ WS * 2 CALL "ECATMcc001 . EOTLec001 . EOGLec001_RB", "EOATMcc(01.EO0TLec001. E0GLec001_RBDB™
- [ =EOATMcc01 3 = 2.5 =
4 CALL "EOATMcc001.EO0TLcc001. EOGLccO03 _RB", "EOATMcc(01.EOTLcc001 .EOGLcc003 _RBDB"

- (PzEOTLecoor
=EOGLec00L

3 0

0
- [ =EOGLcc00 3

Automation Designer
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TeamCenter: Create Line Designer Collaborative

Design

3.1 Create plant design Collaborative Design

Automation Designer
Getting Started

1. In 4GD Designer select File-New-Collaborative Design.

y 4G Designer - Teamcenter 10

File Edit Tools Window Help
H| i Collaborativ

2. Select Plant Design.

P New Business Object

Business Object Type
Proceed to create an object of selected type.

| "3" Most Recently Used
=15 Complete List
@ Collborative Design
i M riant Design

3. Click Assign.

4. For Name enter "LD_1_CD " (Line Designer Collaborative Design).

@ Plant Design

+ Properties (required)

Model 10 I PLAMT 000164

Mame:* fo_1 o

5. Click Finish.
6. Click Close.

3
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TeamCenter: Create Line Designer Collaborative Design

3.2 Create partition scheme

A PLANT_O00164;1-LD_1_CD_201605 X

o G | B B v ed | % | D TS

A = [l PLANT_D00164;1-LD_1_CD_20160511

", Working; Any Status £ No Effectivity 1D

Cbjeck

3.2 Create partition scheme

Partition schemes can be functional, spatial, or physical. Partitions are created within partition
schemes . For this Getting Started you create a single partition scheme.

1. Click on Create Partition Scheme.

= =

B 5 R T ed] & DB s e e >

A = [l PLANT_000164;1-LD_1_CD &F

Calumn...

'nE:\ Yorking; Any Status & No Effectivity ":@ Mo Rule Date '?.(« No ¥ariant Configuration

Object | Logical Designator akegor Type Closure Effectiv
___[@PLANT DOO164;1-D 1 CD_ | I

2. Select Production Unit Scheme.

SP Hew Business Object

Business Object Type
Proceed to create an object of selected type.

& "‘3} Most Recently Used
=l Complete List
Production Ly

nit Scheme

3. Click Next.
4. Set Name ="LD_2_PTS" (Line Designer Partition Scheme).

Automation Designer
32 Getting Started



TeamCentfer: Create Line Designer Collaborative Design

3.3 Create partition objects (and send fo 4GD)

Production Unit Scheme

w Properties (required)
Mame:™* I LD_Z PTS

5. Click Finish.
6. Click Close.

A = [ PLANT_DD0165;1-LD_1_CD > [ LD_Z_PT5S

" Working; Any Status ‘E. No Effectivity U0 No Rule Da

Chjeck | Logical Designatar Categar
D@ PLANT 00D165;1-10

3.3 Create partition objects (and send to 4GD)

Automation Designer
Getting Started

A partition object is a container for data. Partitions can be organized in by a partition scheme
(such as function, spatial, or physical as listed above). Unlike traditional subassemblies,
partitions do not control the position or any other property of a Design Element. Design
Elements can be place in multiple partitions. For example, in a Collaborative Design of a house,
a section of pipe might be part of a plumbing partition and part of the kitchen partition. Partitions
can be static, requiring manual addition of Design Elements, or dynamic, where the partition
contents are defined by search criteria.

Create the partition objects (business objects) line, station and zone.

1. Click on Create partition.

g & | E’Ekr | B

2. Select Production Line.
3. Click Next.
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3.3 Create partition objects (and send fo 4GD)

Business Object Type
Proceed to create an object of selected type.

= "!.'} Most Recently Used
=7 Complete List
- 8kl Produgtion Line
2B, Produtiion Plant
r Ehn Production Station
: Eh. Production Zone

4. Click Assign.
5. Set Name ="LD_3a_PTO_Line".

EPNew Business Object
Object Creation Information

Define creation information For a business object.

fiL Production Line

 Properties (required)

Partition ID: LIME 00036

Mame:* LD_Za_PTo_Line|

6. Click Finish.

7. Click Close. The following shows what you have created so far.

APLANT_DDDD&S;I- A LIME_Q000S4/001 %

N N R

A = [ PLANT_000165;1-LD_1_CD> E5| LINE_000084/001:1-LD_3a_PTO_Line

"l:;"'_i-": Working; Any Status & No Effectivity TED Mo Rule Date % Mo Variant Configuration

Obiject I

Logical Designator Zakteqar Type Closure
| _2ELLINE_D0D084/001;1-LL

Automation Designer
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Automation Designer
Getting Started

3.3 Create partition objects (and send fo 4GD)

\

A = [ PLANT_DOD165;1-LD_1_CD > [ LD_2_PTS

PR A e A

‘-."'5.321 Working; Any Status "% No Effectivity 'EE}} No Rule Date T

Object | Logical Designatar Zakegor Tvpe
_EL @ PLANT 000165;1-L0, 1 CD_ . !

gl LINE_D000S4/001;1-L0_3a_PTO_Line Production Line

8. Click on the line under Plant in the Plant tab.
9. Click the Create Partition Icon.

10. Select Production Station.

11. Click Next.

12. Click Assign.

13. Enter Name = "LD_3b_PTO_Station".

14. Click Finish.

15. Click Close. The following shows what you have created so far.

A PLANT_UDD165,-1-T RGN A STATION_ 00003

i 2] | B B B @ | S (8 [ Tl i@ g [Fier e .

A = E@ > Sl LINE_000084,/001;1-LD_3a_PTO_Line > Bh. STATION_0D0085/001;1-LD_3b_PTO_Station

& working; Any Status "B\ No Effectivity U0 No Rule Date T

Object I Logical Designator Cateqgor Twpe Closure Effectivity Formula
. 88, STATION_000085/0103

A smnom_uuun%ﬂ
o | R R E @ % R @

A = [ PLANT_D00165;1-LD_1_CD_TT > BBl LINE_D0D084,/001;1-LD_3a_PTO_Line

‘ﬁ"::\ Working; Any Status 'E. No Effectivity ‘E@ No Rule Date

Ohiject Logical Designatar Categor Tvpe

g, STATION_000085/001;1-L0_3b_PTO_Station Production Station

m&l LINE_DEIDDS4,|'DDITA STF\TION_DDDDSSIT

o ) BB e B | DR s 3 el

A = F@ PLANT_000165;1-LD_1_CD > LD_Z PTS

‘lf.:ﬁ Working; Any Status & Mo Effectivity ‘E@ Mo Rule Date "

Object I Logical Designator I Category I Tvpe

B [l PLANT_000165;1-LD_1_CD Plark Design

'''''''' = geLune opoos4/on;i-0 3a po Lne N D .
8e[ STATION_D0003S/001;1-L0_3b_PTO_Station Production Station

16. Create a "Production Zone" partition under the station partition with Name =
"LD_3c_PTO_Zone".
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3.3 Create partition objects (and send fo 4GD)
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A LINE_DEIDDB4,|'DEIITA SmeN_unnnaSjTA ZONE_unnusexnm]

RN R e A e

A > [ PLANT_000165;1-LD_1_CD > [ LD_2_PTS

ll:."é-l:'- Working; Any Status "% No Effectivity T{}) No Rule Date L Mo Variant Configuration

Object | Logical Designatar | cateqory | Tvpe
= [l PLAMT_000165;1-LD_1_CD Plant Design
= 8k LINE_000054/001;1-L0_3a_FTO_Line Production Line
= Bk STATION_00008S5/001;1-L0_3h_PTO_Skation Production Station
'''''''''''''''''''''''''' £eLzonE_non0gefo0i;1-10_3c PTO_zZone N D

17. Send to 4GDesigner.

Automation Designer
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Line Designer: Create Line Designer workset, subset
and Design Elements 4

4.1 Create a Line Designer workset

Automation Designer
Getting Started

A workset object is the collection of Design Elements in your NX session. A workset is defined
by one or more subsets. There may be many Design Elements within the workset you work
on in your NX session.

1. Create a new workset.

“ Home Tools Internal

MNew * Workset...
D Creates a new wo{}et.

* Open.. Ctrl+0

2. Select Model-Line Designer Study.
3. Set Name = "LD_4_WS". If you not specify a folder then the project will be put in “Newstuff”.

Model | Automation Designer

Templates
Units | Millimeters
Mame Type Units Relationship Owner
[] Line Designer Study WorkSet:Gateway Millimeters  master infodba (d...

Mame and Attributes

Mame value Other Parameters A
1 1D 00494
Ei o Alternate Ids [l
2 E_!i Revision A
3 [ name LD_4_Ws Projects e
Folder
Secondary Attributes =% :20160510 ﬁ

4. Click OK. The "Create Subset" dialog appears.
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4.2 Create a Line Designer subset and add partitions fo recipe

4.2

38

Create a Line Designer subset and add partitions to recipe

A subset object selects the design elements for a workset. The subset may include specific
Design Elements, or it may contain a dynamic recipe which defines partitions to search. The
diagram above shows a session with 2 subsets.

1. For Collaborative Design select " LD_1_CD".

L} Select Collaborative Design

Browse
LookIn | i Mewstuff - ‘
Object MNumber Type Date Modified v
- (igPLANT 000165:1-LD 1 CD TT 20160510¢ BUANT 000.. PlantDesign  10-May-201610:5213
Number: | PLANT 000165 \Name: | LD_1.CD_TT_20160510c | [%]
2. Click OK.

3. For Revision Rule select Any Status, No Working.

. {3} Create Subset 1

Collaborative Design A
" | Lp1_cp_TT_20160510¢ IE
Mame and Attributes A
1 Hame Value
"1 Name LD_1_CO_TT_20160510c
. 2 Description
¢ 3 Logical Designataor
T 4 Indude InParts ... |False 7
[ 5 ReportInWhere... |True -
T Secondary Attributes =N
Configuration Context A
1 Revision Rule A
i Revision Rule iAny Status; Mo Working v

4. Note that the subset has the same name as the Collaborative Design. To rename the subset,
click and type in the new name.

Automation Designer
Getting Started
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Automation Designer
Getting Started

4.2 Create a Line Designer subset and add partitions to recipe

Mame and Attributes

Mame Value
1 Name LD_1_CD_S3| 20160510c

5. Click OK. The Subset Definition appears.

NX 9~ 7o~ NX11.0.0.27 - Subset Definition
Home Analysis  View  Tools  Assemblies  Internal Find a (
Subset Properties — =
x i SER I3 -
Target Properties I =
Finish Cancel \@ Collaborative Design Preview Proximity Volume Attribute Sh;ev:ul?tt;(l'pz Execute
Subset Definition v Search Terms - Search -
2 | Collaborative Design Navigator
9 9
PLANT_000165;1-LD_1_CD_TT_20160510c:LD_1_CD_S5_20160510c
Lﬁ‘; P, Any Status; No Working
e Mo Effectivity
A @ No Variant Rule
?Esﬂ Content Search
View Style B Tree
@ Object Number Access  Type Re.. D. MName
= ﬁ PLANT_000165;1-LD_1_CD_TT_20160510c PLAMNT_000165:1-LD_1_CD_TT_201... PLANT_000165:1-L0_1_CD_TT_201...
z. — [ LD_2_PTS_20160510¢c Production Uni... LD_2_PTS_20160510¢
=8|, LINE_D00084/001;1-LD_3a_PTO_Line_20160510¢ LINE_000084 + Production Line 001 LD_3a_PTO_Line_20160510¢c
8kl, STATION_000085/001;1-LD_3b_PTO_Station_20160510c STATION_000085 + Preduction Stat.. 001 LD_3b_PTO_Station_20160510c
-8el, ZONE_000086/001;1-LD_3c_PTO_Zone_20165010c  ZONE_000086 + Preduction Zone 001 LD_3c_PTO_Zone_20165010c

6. Select the tree if not shown as above.

Content Search M
View Style BS Tile -
« | » [ @ cooooos: e Tree
@ 8= Tile

ﬁa Collaborativi & Show Shortcuts

7. Select all, right click and select Add to Recipe—Include. This adds the subset to the recipe.

Object MNumber

Access  Type

% Include

= Exclude

®. Filter

8. Click Finish. The workset and subset are shown. Note that you are in the Gateway.

NX H 9 -+ ME-JE ] window - = NX110.0.27 - Gateway

m}
Object a Number Revision Info  Name Source Type
----- (55 Sections
- - /125 000494/A;1-LD_4 WS_20150510c (Order: Chronological) | 000494 A LD_4 WS_20150510¢ 000494/A;1-LD_4_WS_20150510c  Workset
- MEDLD_1_CD_S5 20160510¢ LD_1_CD_55_20160510¢ LD_1_CD_S5_20160510c Subset
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4.3 Add 2 Line Designer conveyors

4.3 Add 2 Line Designer conveyors
You now add two conveyors that will be linked (mapped) later to Engineering Objects.

1. Switch to Line Designer. Note the hierarchy under the plant navigator, which shows what
you created so far (a workset, subset and the partitions line, station, and zone).

NX H = - - o [ window - = NX11.0.0.27 - Line Designer

& | Plant Navigator (]

Mame & Revision  Descriptive Part Name Source Type
lfu_ - WA LD_4_W5_20150510¢ A D00494/A;1-LD_4_WS_20150510¢
i} H -
- W& LD_1 CD_S5_20160510c LD_1_CD_S5_20160510c PItOPlantDesign
) - 8L, Unassigned
Lfi - @ LD_3a_PTO_Line_20160510c 001 LINE_000084,/001:1-L0_3a_PTO_Line_20160510¢
<% LD_3b_PTO_Station_20160510c 001 STATION_000085/001:1-LD_3b_PTO_Station_20160510¢
=~ .. i# LD_3c_PTO_Zone 20165010c | 001 ZONE_000086/001:1-LD_3c_PTO_Zone 20165010¢

2. Drag and drop 2 conveyors from the Reuse Library.

{3} | Reuse Library
Search
MName
Member Select

-3 Classification Root
+IE'|" Automation Designer (:% § - . -
- Resource Management -
=k Factory Resources [93] Orval Tier Silo Conveyor

1 Architectural [3] Palletized Floer Conveyor

Palletized Turntable
Power Roller Turntabl Part

SO Palletized Floor Cc ﬁ Palletized Floor Conveyor

Floor Conveyor

% Conveyors [13]

&2 Package Conveyors [7]
. BR Track Conveyars [6]
+ Wy Industrial [32]

- Material Handling [8]

+ 4" Robots [3]

= Space Consumpticon [2]

|EL
pid
™
i
Fe
Q,

oo

Grid Box Conveyor

o

The following shows the resulting conveyors.

=] (=] [=] =] =] =] =] =] [ (=]
=] = = =] =] =1 = = E =3
=] =] =] =] =] (] =] =] = =]
o 1] uy Lok | ol —
13400 ! J I I
14000 |

=
13000 |
e
13000
CHE N _ ,_IJ

10000

The following shows the conveyors under the subset in the assembly navigator.

Automation Designer
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L | Assembly Navigator

Object Number
f_ [ Sections
P RAE 000494/ 10 WS, 20150510c (Order: Chronological) | 000494
L - FEILD_1.CD S5 20160510¢ LD_1.CD_$5_20160510¢
= A}, RES_000081/001;1-FRL2020 002 RES_000081
8 [ABY, RES_000083/001.1-FRL2020_002 RES_000083
o

Revision  Info

A

001 #
001 W

4.3 Add 2 Line Designer conveyors

Name Source Type Description M Partition .. | Effectivity | Q. Projects
LD_4_W5_20150510c 000494/A1-LD 4 WS 20150510c  Workset 000434 Br

LD_1.CD S5 20160510c Subset [ NotSet

FRL2020_002 000496/A:1 Resource.. B 1
FRL2020_002 000498/A1 Resourcen B 1

The following shows the conveyors in the plant navigator.

o]

Plant Mavigator

Name &
--EE
- f"@ LD_1 CD_S5_20160510c
-k, Unassigned
7] @9 FRL2020_002
] @ FRL2020_002
- M LD 3a_PTO_Line_20160510c
- el LD_3b_PTO_Station_20160510¢
M@ LD_3¢_PTO_Zone_20165010¢

Revision

001
001
001
001
Qo1

Descriptive Part Name Source Type
LD_1_CD_S5_20160510c PitOPlantDesign
000498/4:1

000496/4;1

LINE_000084,/001;1-LD_3a_PTO_Line_20160510c
STATION_000085/001;1-LD_3b_PTO_Station_20160510¢
ZOMNE_000086/001,1-LD_3c PTO_Zone_20165010¢
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Create Automation Designer workset and Engineering

Objects

5.1 Create project workset (and Collaborative Design + subset)

1. Select File-New-Workset.

2. In tab "Automation Designer" select New Project.

3. Create a new Automation Designer project with name "AD_1_CD_4_WS_5_SS".

Model  Automation Designer

Templates )
Units | Millimeters -
MName Type Units Relationship Owner I
4 Existing Project WorkSetiAuto..,  Millimeters  master infodba (d.. ¥
] Mew Project WorkSetAuto...  Millimeters  master infodba (d.. ¥
Mame and Attributes :
MName Value Other Parameters M
! EID naee Alternate Ids =]
2 EReuision A
3 E Mame AD_1 CD_4_W5_5_55 Projects ?__?
Folder
Secondary Attributes =n| | 20160510 =
4. Click OK.
NX Mx11.0.0.27 - Automation Designer - [(000341/4;1-A0 1 CD_4_W5_5_55 20160418 (Modified) ]
m View Home EPLAM Controller Programming Electrical Engineering
& | Function Aspect Mavigator O
Mame & Description Termnpl
@, - CD000101,1-AD 1 _CD 4 Ws_5_55 20160418
ﬁB Unassigned
Note that the Line Designer workset and the Automation Designer Collaborative Design,
workset and subset are open.
Automation Designer
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5.2 Create Engineering Object Definitions

D Window »~ Mx11.0.0.27 - Auternation Designer

w1 499/8:1-AD_1_CD_ 4 WS_5_55_20160510
5.2 Create Engineering Object Definitions

Now you create the definitions for the Engineering Objects you create later. These definitions
specify the classification class of the Engineering Objects.

Create the first Engineering Object Definition.
1. Select File-New-ltem.
2. In tab Automation Designer select Type.

3. Enter the name "EODATMname". This will be locked after you set it. This is the "description"
when you add an Engineering Object.

Line Designer  Model  Line Designer Workareas | Automation Designer

Templates A Preview A
Units | Millimeters A
Mame Type Units Relati... Owner Item Type
] Template  Automation Designer  Millimeters master  infodba (d... Template
A Type Automation Designer  Millimeters  master  infodba (d... Engineering Object Definition
@] Product  Automation Designer  Millimeters master  infodba (d... Product
[ Blank Gateway Millimeters none none none
< T b
Name and Attributes A
Name value Other Parameters A
1 005135
Bo s Alternate Ids 1@
A Ej Revision A
3 [ Name EODATMname Projects =
Folder
Secondary Attributes =h :Newstuff =
4. Click OK.

5. In the Classification Class dialog select Device / A/ AT.

Automation Designer
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5.2 Create Engineering Object Definitions

Classification Class

Mame
- & Device
' — B3 A-Two or more purpose..,

Properties

Mame Value

1 Automation item
2 Chararter Code

6. Click OK.
7. Select File—~Close—Close type.

N x MX11.0.0.27 - Automation Designer - [000344/8,1-EQDATMnarme (Modified] ]

View Home

File All Parts
c Closes all parts and keeps the session running.

Mew b

_3 Close Type

- Open.. Ctrl=02 = :

Closes the type file. Closes the type file,

LClose k
Save k

You have unsaved changes.
Do you want to save them before exiting 7

T [ e | o

8. Click Yes - Save and Exit.
9. Verify that the Engineering Object Definition is in the Reuse Library.

Automation Designer
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5.3 Create Engineering Object names

5.3

46

{F | Reuselibra ry

Mame
ﬁ. - 37 Classification Root
--& Automation Designer
—- B Product Library [8]
+- By Device [8]
55 Solution Library [15]
—|- 8§ Type Library [229]
- &5 Device [196]

—- B A-Two or more purposes or tasks [29]

& 9 B

%EAT—PIDCES, mechanical and civil 7 [5]

N Member Select
0 P_} EQDATMname_20160510¢

10. Create the remaining Engineering Object Definitions:

EODef Classification Root

1. EODATMname (created above) Device / A ->1 purpose or task / AT

2. EODTLname Device / U-Keep

3. EODGLname Device / G-Generator / GL-Continuous flow
4. EODMAname Device / M-Motor / MA-Electromagnetic

5. EODBGname Device / B-Measurement / BG-Gauge,position
6. EODTFname Device / T-Conversion / TF-Signals

7. EODKFname Device / K-Processing / KF-Electrical signals
8. EODCHname Devicefunction / Electrical / Input/output

1. Click on Home—~Naming Rules.

Create Engineering Object names
You now create the Engineering Object names that will display in the aspect tree.

2. Select Classification Root/Automation Designer/Type Library/Device/A/AT.

L3 | Reuse Library £} MNaming Rules 1 ¥

Name
E‘} -3 Classification Root
--[E Automation Designer

‘m +- B Product Library [8]
B Solution Library [15]
@' - &5 Type Library [230]
- Eg Device [197]
| - B A-Two or more purposes or tasks [29]
@ B AT-Process, mechanical and civil 7 [5]
o

Engineering Object Mame | Advanced Aspect Naming

Classification A
4" Select Classification Class (AT-Process, mechanical and civil 7) ﬁ
Object Name A

Character Code

Add to List 'S
List A
Classification Class Parent x

Automation Designer
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5.4 Add Engineering Objects

3. For “Character Code” enter “EOATMcc’.

Ohbject Name e

Character Code EQATMcd
inks ocn t

Add to List '!'¢.
List £

Add to List
Classification Class Parent x

4. Click Add to List.

y

The following is the result.

List
Classification Class Parent Classification Class Character Code
TCC Root->Classification Root-> ion Designer->Type Library->Device->A-Twe or more purposes or tasks-> AT-Process, mechanical and civil 7 AT-Process, mechanical and ciil 7 EOATMec

5. Create the remaining Engineering Object names.

Character code Classification parent

1. EOATMcc (created above) Device / A ->1 purpose or task / AT

.EOTLcc Device / U-Keep

. EOGLcc Device / G-Generator / GL-Continuous flow

. EOMAcc Device / M-Motor / MA-Electromagnetic
.EOBGcc Device / B-Measurement / BG-Gauge,position
.EOTFcc Device / T-Conversion / TF-Signals

. EOKFcc Device / K-Processing / KF-Electrical signals

OIN|O(O|~|lWIN

. EOCHcc Devicefunction / Electrical / Input/output

The following shows the result.

€ Naming Rules

Engineering Object Name | Advanced Aspect Naming

List

Classification Class Parent Classification Class Character Code
TC Classification Root-> Classification Root-» Automation Designer->Type Library-»Device-»A-Two or more purposes or tasks-> AT-Process, mechanical and civil 7 AT-Process, mechanical and civil 7 EOATMcc

TcC 1 Root->C| Root-> Designer->Type Library->Device->U-Keep U-Keep EOTLCcc

TC Classification Root-> C ion Root-> Designer->Type Library-» Device-» G-Generator-» GL-Continuous flow of solid matter GL-Continuous flow of solid matter EOGLee

TC Classification Root-> C ion Root-> Designer->Type Library-» Device- > M-Motor-» MA-Electromagnetic Mé-Electromagnetic EOMAce

TC Classification Root- Classification Root-» Automation Designer->Type Library-» Device-» B-Measurement-»B6-Gauge, position, length BG-Gauge, position, length EOBGcc

TcC 1 Root->C| Root-> Designer->Type Library->Device->K-Processing-> KF-Electrical signals KF-Electrical signals EOKFcc

TCC 1 Root->C| Root-> Designer->Type Library->Devicefunction-> Electrical->Input/output Input/output EOCHce

54 Add Engineering Objects

In this section you will only add Engineering Objects in the Function aspect.

Automation Designer
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5.4 Add Engineering Objects

48

Drag and drop the Engineering Object Definitions to create the Engineering Objects in the
aspect tree.

1. Drag and drop EOTLcc.
__J_I_r;sert - Structure S ¢ Engincering Object O X F::;t;
=F Menu~ | Aspedt - % % T3+ 2 Reuselibrary A
& | Function Aspect Navigator O Rea " Select from Member Select (EODTLname) m C
Mame = Descriptio | ™Mar
g% - CDO00I631-ADICOAWSS. General Properties A
@ Unassigned Object Mame Prefix
& | EOTLec |
Description
® | 000345 |
\ Mavigators A
E¥] " Select Parent (1) -q}
In Function W erial
@ In Location (O
~ In Product
=] [ In Automation
tg; Properties A
Edit Properties QJ}J
o .
[ ][ |
o] i J
Search
@ Member Select

3. Drag the remaining Engineering Objects to create the following Function aspect tree.

Automation Designer
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£ | Function Aspect Mavigator

Mame &
- CDO00101:1-AD 1_CD_4_WS_5_55 20160418
{f) Unassigned
--[§ =_001 [EODATMname]
- [ =_004 [EODTLname]
- =ConveyorF001 [EODGLname]
[ =MotorF001 [EODMAname]
[l =SensorF001 [EODBGname]
- @ =DrivePowerF001 [EODTFname3]
- G =DriveControlFO01 [EQDKFname]
[:_B =EQCHcc001 [EQDCHRname]

e o @ KT 9

5.5 Location-Product aspects

Introduction to Engineering Objects and aspects

5.5 Location-Product aspects

Description

000344
000245
000345
000247
000343
0003251
000352
0003253

You can view the same object under one or more aspects. For each aspect, you consider only
those features and relations that are relevant for that specific aspect. The following diagram
illustrates this, using the example of a programmable logic controller (PLC).

Automation Designer
Getting Started
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5.5 Location-Product aspects

50

Mountedin: Room
o
o Cabinet
m
6
= Rack
m
[=]
0
|
Consists of:
PS
Product aspect CPU
DI/DO
o
o Controls:
m
c
o
]
c
=
LI.I.

Relevance of aspects for engineering applications

Many engineering applications are designed for a specific discipline and support only one
particular view. The view influences how you model the production system or machine in the
engineering application. It determines the following:

» The objects with which you work
* The hierarchical structure of the objects
* Object names

By providing separate Aspect Navigators for the function, location, and product aspects of your
engineering, Automation Designer allows you to combine different views of engineering in one
application and even in one object.

Aspect Navigators

How you structure a production system or machine in an engineering application depends on
the aspect that you consider.

Because each aspect represents a view that may structure objects differently, Automation
Designer provides several Aspect Navigators. Each Aspect Navigatorrepresents one view of

Automation Designer
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5.5 Location-Product aspects

planning. In each Aspect Navigator, you define the hierarchical structure of the Engineering
Objects for the current aspect.

® In the Function Aspect Navigator, you organize Engineering Objects based on their
intended function within the production system or machine.

® |n the Location Aspect Navigator, you define the spatial relations of the Engineering
Objects. Using location-related objects like buildings, floors, cabinets, or racks, the Location
Aspect Navigator organizes all objects based on where they will be installed or mounted.

® In the Product Aspect Navigator, you document which hardware devices and software
objects are physically needed to fulfill the function.

Now you will configure the location and product aspects.

1. Undock the location and product aspects.

s i

Product Aspect Mavigator

Undock Tab

2. Organize (with drag and drop) the Engineering Objects in the Location and Product aspects.

Location Aspect Mavigator

Mame

Description

& ] + EOATMcc001

- -jeg.| Unassignedy
ECDATMname2

3. The result should look like this.

Function Aspect Mavigator
MName
- CD000297:1-ADprojectworkset2
Unassigned
--[@ =EOATMcc001
--[@ =EO0TLcc02
--[@ =E0GLcc01
[ =EOMAcc001
[ =EOBGcc000
--[@ =EOTFcc01
-l =EOKFcc01
@ =EQ0CHec000
@ =EOCHec002
@ =EQ0CHec003
@ =EQOCHec004
[ =EQBGcc02
@ =EQBGcc03
@ =EOBGcc004

Automation Designer
Getting Started

Location Aspect Navigator
Name
- CD000297:1-ADprojectworkset?
Unassigned
--[@ +EOATMcc001
--[@ +EOTLec02
+-[@ +EOGLcc001
@ +EOMACccD01
@ +EO0BGcc002
--[@ +EOTFecl
--[@ +EOKFccl
@ +EOCHcc001
[ +EOCHcc001 1
(@ +EOCHcc001_2
[ +EOCHCcc001_3
[l +EOBGcc002 1
@ +EOBGcc02 2
@ +EOBGcc02 3

X Product Aspect Navigator

Description MName Description
- ?CDOOOEQ?;I-ADprojectworkseﬂ
Unassigned

EODATMname2 --[@ -EOATMcc001 EODATMname?
EODTLname - -EOTLccD02 EODTLname
EODGLname2 - -EOGLcc001 EODGLname2
EODMAname 3 -EOMAcc0l EODMAname
EODBGname 3 -EOBGcc02 EQODBGname
EODTFname @ -EOTFecl0l EODTFname
EODKFname [ -EOKFcc0L EQODKFname
EQDCHname @ -EOCHcc001 EQDCHname
EODCHname @ -57001
EOQDCHname Ea -EOCHccl01_1 EODCHname
EOQDCHname Ea -EOCHcc001_2 EOQDCHname
EQDBGname @ -EOCHcc001_3  EODCHname
EQODBGname Ea -EOBGec002_1  EODBGname
EQDBGname Ea -EOBGec002_2 EODBGname

Ea -EOBGec002_3  EODBGname
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5.5 Location-Product aspects
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Map Line Designer and Automation Designer

6.1

Link Automation Designer and Line Designer Collaborative Designs

Mappings from mechanical and line design data to automation data eliminate the need for
reentering data and make mechanical changes transparent. You can directly use the
mechanical and line design data in Automation Designer.

The mapping rule between external type and Automation Designer Type is stored in the
database. It is used as the default in all projects and shown as a predefined mapping in the
Type Mapping dialog box.

The Line Designer project is structured in TeamCenter using a Plant Design. The Automation
Designer project is structured in TeamCenter using a Collaborative Design. To connect the
two designs you need to link the Plant Design (Line Designer) with the Collaborative Design
(Automation Designer). This action needs to be done only once. After this you can map the
mechanical layout (Line Designer) to Automation Designer Engineering Objects.

1. Close the Automation Designer project you created previously.
2. Open the Line Designer Collaborative Design.
3. Select File~All Applications—~Automation Designer.

4. Select the Automation Designer Collaborative Design.

L} Select Collaborative Design

Browse
LookIn | [ 20160510 - 2 ﬁ 5
Object Number Revision  Description Type
Eﬂ CDO00166;:1-AD_1_CD_4_WS_5_55_20160510c CD000166 Collaborative ...
Mumber: | CD000166 Name: | AD_1_CD_4_WS_5_55_201€|| [~

The Automation Designer Collaborative Design is on the left and the Line Designer
Collaborative Design on the right.

N X 0 - = RS Y D Window = ¥ MNX11.0.0.27 - Automation Designer
(=0 =T (=N (=R (= s (= (= Yo = B [= o =
€} | Function Aspect Navigator O ‘§ sl I8! § = 8.- SN ENE
Mame & Description Template 17000 [ : J : J
5‘3’ - ECDUUUlﬁﬁ;l-AD_l_CD_4_WS_5_SS_20160510C 16000
) Unassigned .
& - (@ =EOATMcc001 000503 1im:m
= G =EOTLcc001 000504 14000 ]
® (@ =EOGLccO0L 000505 | ™ i
[ =EOBGcc001 000507 1|so:m g ! %
'Y - (@ =EOTFcc001 000509 720000 1| T
- (@) =EOKFcc002 000510 [ +_
@ =EOCHcc001 000511 IR : . B
TAARN
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™
000
000]
000
5000
-2000
000

. 0f

Descriptive Part Name Source Type

000494/A:1-LD_4_WS_20150510c : 0

6.2 Manage type mapping
£} | Plant Navigator
Name & Revision
£ - WABELD_4_WS_20150510¢ [A
El El‘@ LD_1_CD_$5_20160510c
= = A8k, Unassigned
'{; ¥ FRL2020_002 001
. -9 FRL2020 002 001
g; g A LD_3a_PTO_Line_20160510c 001
-l LD_3b_PTO_Station_20160510¢c 001
@ LD_3c_PTO_Zone 20165010c | 001

i

6.2

Manage type mapping

LD_1_CD_S5 20160510¢ PItOPlantDesign

000496741 MfglConveyorRe... 14000 ]
000498/ A:1-Palletized Floor Conveyor Mfg0ConveyorRe... I wll
LINE_000084/001;1-LD_32_PTO_Line_20160510c 11ou0le A
STATION_000085/001;1-LD_3b_PTO_Station_20160510¢ 12000 I 1
ZONE_000086/001:1-LD_3c_PTO_Zone_20165010¢ 4‘_]‘] : il {II
000
e !

You now will define the type mapping. Type mapping determines for which type of Line
Designer object what type of Engineering Object will be created when you use Map to new.

1. Open the Manage Type Mapping dialog.

2. Under Line Designer select the conveyor.

{3} Manage Type Mapping

Line Designer

o

Reuse Library

MName

& o & 9

Owval Tier

-3 Classification Root

+Iﬁ Automation Designer
- @ Resource Management

- Factory Resources [93]

i Architectural [3]
Conveyors [13]

Package Conveyors [7]
i Track Conveyors [B]

Member Select

W = >

Palletized
Floor

Palletized

Silo Turntable

4 Select from Member Select (Palletized Floor Conveyor)

Automation Designer A
¥ Select from Member Select ﬁ
L
List A
Line Designer Automation Designer x
L

Power Roller 50 Palletized
Turntable Floor

Floor
Conveyor

Grid Box
Conveyor

2. Under Automation Designer select GL. A list of existing mappings may appear.

54
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6.3 Manage object mapping

£ Manage Type Mapping O X

Line Designer

@ | Reuse Library + Select from Member Select (Palletized Floor Conveyor) ﬁ

MName
+- &5 Product Library 8] Automation Designer A
&5 Solution Library [15]
- B Type Library [228] 4 Select from Member Select (EODGLname) ﬁ
- &g Device [195]
+-Bg A-Twe or more purposes or tasks [28] Add Mapping

> B

+- &5 B-Measurement [21] List
+- By C-Storage [11]
+- &g E-Radiant or thermal energy [16]
+- &5 F-Protection [13]
-I- 8§ G-Generator [10]
B GA-Electrical energy by mechanical e

Line Designer Automation Designer b 4
éPaIIetized Floor Conveyor EODGLname

B o @B

FEN
€%

&5 GB-Electrical energy by chemical con
85 GC-Electrical energy by using light [1]

Py

&5 GF-Signal as information [1]
&5 GL-Continuous flow of solid matter [€

B R Mirmmmbinssn e Flonss nf colid oot
Search

ﬂ Member Select

™ EQODGLname

6.3 Manage object mapping

Use the Manage Object Mapping dialog box to map single external objects to single
Engineering Objects or templates. Then continue engineering with the mapped Engineering
Object or template.

There are 3 ways to map objects:
1. Map to existing
2. Map to new

3. Map to new based on type

1. Map to existing

You can map external objects to existing Engineering Objects or templates. You can choose
an Engineering Object or template whose type matches the type mapping defined for all
projects. Or you choose an Engineering Object or template whose definition deviates from the
type mapping. In that case, the type mapping is overridden for this one object mapping.

1. Click Manage object mapping. 2 conveyors appear.

2. Select a conveyor.
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6.3 Manage object mapping

£} Manage Object Mapping

Actions A

Map to Bxsting in Project | Map to New ” Map to Mew Based on Type |

Object Mapping A
Show
@ Unhidden () Hidden () Unmapped (C) Mapped ) Deleted ) All
External Mame External Type Status = RDS Type
{FRL2020_002 Palletized Floor Conveyor o< EQDGLname

FRL2020_002 Palletized Floor Conveyor &0 EQODGLname

3. Click Map to existing in project.

4. Select GL.
= =3 {=3 =3 [=3 =3 (=1 =] {=] =3
Function Aspect Navigator £ Map to Existing Object QX _L% g HEEEEE 8 E
Name & Description  External Object A GlEtL ! ! : ! ! !
#gp - CDOODISG-AD 1 CD 4 WS 5 S5 20160510c T6000
@ Unassigned 4 Select External Object (1) :
- [ =EOATMcc001 000503 13000
- () =EOTLcc001 000504 Automation Designer A [E—
- (9 =EOGLec001 000505 S : [
@ fECjEch]ﬂl g T +f Select Engineering Object (1) -$— 15600 I
- () =EOTFcc001 1 000509 [7] Map to Template 12000
. --[§ =EOKFcc002 000510 = e | I -
(3 =EOCHec001 000511 II II II |
[ =EOMACc00L 000506 Cancel 19000 Nl
o
5. Click OK. The following is the result.
External Mame External Type Status  RDS Type
- FRL2020_002 Palletized Floor Conveyor =8 =EQATMccl01.EOTLeD...
‘- FRL2020_002 Palletized Floor Conveyor &0 EQODGLname

2. Map to new

You can map an external object to a new Engineering Object and override the type mapping
defined for all projects for this one mapping.

Now try to create a new Engineering Object based on the mapping.
1. Select the unmapped Engineering Object.
2. Click Map to new.
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6.3 Manage object mapping

£} Manage Object Mapping

Actions

Map to Existing in Project : MaptuNm Map to Mew Based on Type Unrmap

Object Mapping

Show
Unhidden () Hidden ) Unmapped () Mapped

External Name External Type
FRL2020_002 Palletized Floor Conveyor &8

Status

() Deleted @ All

RDS Type
=EOATMcc001.EQTLec..,

3. Select the Engineering Object from reuse library (you cannot select GL, because it is
mapped).

4. For the parent select TL.

o

@ f » @B

]

33

Function Aspect Navigator

MName &

:ﬁ, -~ CD000166;1-AD_1_CD_4_ W5 5_55 20160510c

----- ﬂ‘j Unassigned

- [P =EOATMcc001

" @ EETE GO Cerers Propetcs

--[§) =EOGLcc001

[ =EOBGcc001_1

- (3 =EOTFcc001 1

. - (@ =EOKFcc002
[} =EOCHcc001

..... (§) =EOMAcc001

L} Engineering Object v X
Description  Reuse Library A
" Select from Member Select (EODMARame m
000503
A
000505 Object Name Prefix
Lzl | ESDee |
000509 .
Description
000510
prr | 000506 |
it Mavigators

4" Select Parent (1)

In Function
In Location
In Product
[ In Automation

5. Click OK. A new Engineering Object is created and mapped to the conveyor.
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£} Manage Object Mapping

&

Function Aspect Mavigator

Name & Actions

-~ CD000166;1-AD_1_CD_4_WS_5_55 2016
Map to Existing in Project Map to New Map to New Based on Type

----- ﬁb Unassigned

= G =EQATMcc001

& - (3 =EOTLcc01 Object Mapping
@ [ =EOGLcc001 Show

8 =EOBGcc001_1 Unhidden () Hidden () Unmapped () Mapped () Deleted © Al

- =EOTFcc001_1
‘ G E;KF c;JUZ External Name External Type Status  RDS Type

_QE% © - FRL2020_002 Palletized Floor Conveyor e-8 =EOATMec00LEOTLecD. .

: o TEOSHl RR020002 Palletized Floor Conveyor =EOATMccdOLEOTLecl...
S = L
B =EOMAcc002

3. Map to new based on type
If you want to map external objects to new Engineering Objects, you can use the type mappings
that were defined as default for all projects.

1. Unmap the previous mapping (select and click Unmap).

£} Manage Object Mapping

Actions

Map te Existing in Project Map to Mew Map to Mew Based on Type Unmap

Object Mapping
Show
Unhidden () Hidden ) Unmapped () Mapped () Deleted i All
External Marne External Type Status | RDS Ty
- FRL2020_002 Palletized Floor Conveyor &8 =ECATMec001.EQTLecD..,

2. Click Map to new based on type. GL is automatically selected.
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6.3 Manage object mapping

o

i

NE R B

w

Function Aspect Navigator

Fe

MName
- - CD000166;1-AD_1_CD_4_WS_5_55_20160510¢
- @ Unassigned

Actions

Map to Existing in Project

Object Mapping

Show

@ Unhidden ) Hidde

External Mame

Description T

Map to Mew Map to Mew

n ) Unmapped () Mapped

External Type Status
Palletized Floor Conveyor e-a

Reuse Library

MName

T--[:}‘,' Classification Root

; —Iﬁ Automation Designer
&5 Product Library [8]

Based on Type

() Deleted @ Al

RDS
=EQATMcc001.EOTLech..

Type
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71 Import EPLAN project template

You must predefine a Default EPLAN Project Template in Customer Defaults for macro import.
If the path is not set to the template, you cannot import any macro. It is recommended to do
so before starting a project. Ensure that the used EPLAN project template includes the symbol
libraries used in the macros. Otherwise the symbols are not visible, neither on the imported
EPLAN macro nor on the created PDF.

1. Select Menu—Preferences—»Customer Defaults.

ﬁMenu -

Preferences v O Customer Defaults... Controls the initial settings and pararmeters of mary

0 —
5= cormrmands and dialog boxes at the site, group, and user
lewvels,

2. In Automation Designer-»General, under tab EPLAN, select the Default EPLAN Project
Template for Windows.

£} Customer Defaults

Defaults Level | User - Unlocked Units
Sutornation Designer i Aszpect Mavigators  Maming Rules  Dacurnents  EPLARN
General Default EPLAMN Project Template
Gatewiay Ternplate File (zvd)
kiodeling Uniix |
Sketch Weindaowes | ChUsershZ003HALNDesktophEC_bas00lzn || Browse...
3. Click OK.
7.2 Add PM250D macro

EPLAN page macros contain full pages. EPLAN window and symbol macros represent cut-
outs of a page which can be reused by placing them on the page.

In EPLAN, macro placement is done graphically. In the Automation Designer you want to do
the same and place window macros on pages to reuse the configurations.

As the graphics of EPLAN macros are not accessible from Automation Designer, insertion
points on the EPLAN macros allows you to place your macros.
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7.2 Add PM250D macro

62

The target insertion point is the socket while the plug is the anchor point of a window or symbol
macro. Without a plug, the macro cannot be used in Automation Designer. Sockets can be
used on each macro type. A macro can only have one plug, but none, one or multiple sockets.

1. Click on Import Macro.

Impoart
Macro| Import Macro

Irmports an EPLAM macro from the file systern,

2. Import DRIVE_G120D_PM250D_1.emp under Engineering Object GL.

£} Import EPLAN Macro

Target A
ﬁf Select Engineering Qhject (1) -$—
EPLAM K acro File M

Select bacro File

D\ Test_GettingStarte dAdNEPLAN_Macros\DRIVE_G120D_PM2500_1.emp j
Properties A
Marne DRIVE_G120D_PRAZS0D_1
Description
Actions

Irnport EPLAM Macro

M
Showe EPLAM Macro Layout J
-

3. Click Close. The macro appears in the aspect tree.

Automation Designer
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- [ =EOATMcc01
- [ =EOTLec001
- [ =E0GLecc001

[ =EOBGcc001 1

+-[f) =EOTFcc001 1
[ =EOMAcc001
48 RE_AT
i@ RE_AT DB
i@ PosDev_2D252P_DB

ﬁ DRIVE_G120D_PM250D _1

7.3 Modify ELPAN template

Automation Designer
Getting Started

1

. Under tab EPLAN, click on Project Settings.

D_
D_

Project

J Project Settings
sSettings

Lets default settings for the EPLAM praoject.

. Set the following values for the EPLAN template:

Description: AD Getting Started Project
ID: Project ID
Customer: SIEMENS

7.3 Modlify ELPAN template
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7.4 Modify EPLAN macro

£} EPLAM Project Settings

Properties A
Marne COO00287,1-0006575eh5
Description AD Getting Started Proje:
10 FrojectID

Cornrmission
Manufacturing Year
Povver Input

Control Waoltage

Customer SIEMEMS
Location
EPLAM Project Template A
EPLAM Project Ternplate in Use A
Title Walue

L3

File Marne  Initial by Systern

]

Path
Diate - -
Actions A

Irnport EFLAM Project Ternplate

)

Generation Target Path A

Cilsers\ Z003H4DMDesktopy, '?‘

74 Modify EPLAN macro

1. In the Function Aspect, right-click on the EPLAN macro and select Properties.

""" ﬁ DRIVE_G1200_PrAZS00_1 ] TE Properties...
S

The following shows the default properties.

Automation Designer
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7.4 Modify EPLAN macro

£} Properties

Engineering Ohject Attributes

Titlefdlias & Value Type R

+ B aspect Function

= :t-?ﬂ General
Class EPLAM Page Macro String e |
Reference Designation Set =UL-Machinery.UF-Instrumentation equipment  Sting ()
Type EPLAM Page Macro String @

= B‘J Type
Character Cade EPLAN wing [
Description String i
Full page name 1 sing [
Function String g
Traport Path of EPLAN Macra Di\Test_GettingStarted A\ EPLAR Macros sting (5
Lacation string
Mame of EPLAN Macra DRIVE_G120D_PM230D_Lernp String @
Object Mame DRIVE_G120D_Pr2500_1 String g
Page Description Shring I
Page name 1 String =]
Unique Identifier EPLAMDZ1 String G
Variable: CantralUnitFunctionText String I
Variable: ConttrallnitMame sting gl
Wariable: ControlUnitPartNurmberl String u
Wariable: ControlUnitPartMumber2 String g
Variable: MotorCableFun ctionText String I
Warizble: MotorCableMarme String E
Wariable: MotorCablePartMumberl String g
Vatizble: MotorCablePartMurnberd String E
Variable: MotorFunctionText string el
Variable: MatarMame sting gl
Variable: MotorPartNumberl String g
Variable: MotorPartiumber? sting gl
Variable: PowerbdoduleFunctionText String I
Wariable: PowertoduleMarme String E
Wariable: PowerbdodulePartMumberl String E
Variable: PowerhoduleParthlumber? String i
Variable: PowerSup ply28Hame sing
\ariable: PowerSupplyd00vName sting gl

2. Modify the following macro properties with the values shown. The properties are EPLAN
placeholder variables that are specific for each macro.

Device property Value Description Location in
EPLAN
macro report

Aspect Function / Name | SINAMICS G120 Name of the device

Full page name

= Function + Loca-
tion + “/" + Page
name

the device

Type / Function EOATMcc001.EOTLcc001.EOGLc | Function aspect of | Bottom right
c001 the device
Type / Location EOTLcc001.EOGLcc001 Location aspect of | Bottom right

Automation Designer
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7.5 Generate

7.5

66

Type / Page Description

Motor, PM250D and frequency con-
verter G120D

Page description

Bottom center

ModuleName

module

Type/ Variable: Contro- | CU250S-2 Name of the con- | Left-center
IlUnitName trol unit
Type / Variable: Power- | PM240 Name of power Right-center

Generate

After you have specified the EPLAN placeholder variables, generate the EPLAN project and
open it in EPLAN. All placeholder variables show the specified values and are available in

EPLAN.

You are only allowed to generate an EPLAN project when you have a valid EPLAN license
including EPLAN runtime license for the Automation Designer EPLAN generation. For
generating EPLAN projects the EPLAN application is required that is not part of the Automation

Designer software.

It is recommended to check the adapted EPLAN project in a preview if the hierarchy and
structure of the macros are correct.

1. In the toolbar click Generate Project. The “Generate EPLAN Project” page appears.

ﬁ Generate Project

Gererate Generates an EPLAMN project with all EPLAMN pages in the
Project project and opens the new project in EPLARN,

2. Enter the Name, Generation Target Path, and check Open in EPLAN.
3. Click on Generate EPLAN Project.

Automation Designer
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Automation Designer
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{3} Generate EPLAM Project

Properties

Marne

Generation Target Path

Chlsers\Z003HALMDesktapy,

EPLAN Project Template

EPLAM Project Ternplate in Use

Title Walue

File Marne  Initial by Systermn
Path -

Date -

Actions

Irnport EPLAM Project Temnplate

Settings
[T] Owerwrite existing file

[] Oper in EPLARN

[T] Sawe Marne in EPLAM Project Settings

[T] Save Target Path in EPLAN Project Settings

Actions

Prewview of EPLAMN Page Structure

Generate EPLAM Project

EPLAN template

-

m, |

Q
2

7.5 Generate

Open the title page of your EPLAN project. The template properties are generated on the title

and the footer for the pages:
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7.5 Generate

68

Pages - CDO02G7;1-0008575eb5a ~ x
Filter:

Erre—

Value;

=[] CD000287;1-0006575eb53
cal

ena
ED 1Tite page

QT FESNI SBH S 0E8QACO OATN

R ——

Tree [List

F2s 01

I EPLAN Software & Service
GmbH & Co. KG
An der alten Ziegelei 2
PLAN. 4789 Morheim am Rhein
| Phone. +4% (0)2173- 3364 -0

Company / customer SIEMENS

Project description AD Getting Started Project
Job number Project ID

Comrmission

EPLAN Software & Service
GmbH & Co. KG

Manufacturer (compary)

Path EPLAN sample project
Project name CDO00287;1-0006575eb5a
Make

Type

Place of instalation

Resporsble for project

—_— Part feature
Graphicalpreview =
Created on 14072015
Edt date 07.2016 by (shortname) Z00FH4IX Number of pages 1
= = T T oo T — ‘ o
T T o —] b5 o, Ko iy
T T e 5D Getin Stted Projsct ‘ =
s Joe Tuare Tora | Tesgsemartsr oy | w10

Dake 2408 200 EPL&M Software & Service
Ea. EFL ambH 2 Ca, KG
o A0 Getting Started Project

rigral Bepiacement ot [ epacea by

EPLAN macro

The added properties

=[] CD000287;1-000657Seb5
=

an
) 1Tite page
MecDLEOTLCCONLEOGLeC0NL
OTLCCONLEOGLECDNL

53 1 Motor, PM250D and frequency converter

T e [tist

CU250S-2 and PM240 are added to the EPLAN page.

Ll e it
Py

RN
I '
I

oW e woow |

!

St

casenns

T [EPLAN Software & Service
(Gt & Co. kG

1
2D Gettng Stated project
\ T

converter G1200. ‘
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8.1 Receive hardware, software

Automation Designer
Getting Started

You can import the hardware configuration, tags, and program blocks from TIA Portal and
adapt them so that they react to changes in the Automation Designer project environment.
Import them into a project and use them directly or import them into a template and reuse the
template.

8.1.1. Receive hardware

From STEP 7 or WinCC V13 SP1 onward, TIA Portal Openness is included in the delivery of
STEP 7 or WinCC in TIA Portal. This enables you to program the applications which automate
the engineering in TIA Portal.

1. In tab “Controller Programming” click Receive Data.

2. For Type select Hardware.

3. Select the .ap14 file.

4. Click the green arrow. The TIA Portal projects in the .ap14 file are displayed.

5. Select the project to import the PLC station with its modules.

£ | Function Aspect Navigator 3 Receive Data from TIA Portal O X

Mame & T Type A
;.'3, - CD000163;1-AD_1_CD_4_WS_5_...

() Unassigned Hardware

& =@ =EOATMcc0i1 TIA Portal Project A
- =EOTLccdO1

@ 5 G _EOGLcc00L Select apl4 File

[3 =EQOMAcc00L %4192.168.154.128\TiaPortal_Projects\3333\Projectl_ohne_startdrive_V13_SP1_V14\Projectl_ohne_startdrive_V13_5P1_V14.apld || o
% [§l ~EOBGcc0l

- [ =EOTFec0l Project Structure A

- [ =EOKFech.. pame
@ =EOC... -5 Project
@8 - |S7300/ET200M station_1
58/ -5 Local modules
_ - Rail 0
fa PS 3071041

d pLC.2
B.j DI16/D0 16:24VDC/0.5A1
AT4/AD 4x14/12BIT 1

ﬁ + [ Program blocks

+-[ PLC data types

6. Click Receive from TIA Portal. The station is imported.
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8.1 Receive hardware, software

-y PLC HW
- [ S7300/ET200M station_1
[£=r Program blocks
[z PLC data types
- [ Local modules
- @ Rail_0
[l Fs 307 10A 1
@l pLC 2
+-[ifj D1 16/DO 16x24VDC/0.5A 1
+- [ A1 4/A0 4x14/12BIT 1
- [ PLC tags
<@ RE_HA_01_POSIT_LS_DN
[5 Subnets

8.1.2. Import software

1. For Type select software.
2. Select the following blocks
® Main [OB1]

e RB_AT

® G120x

® PosDev_2D2S2P

Project Structure

Marne
~ o5 Project
- 57300/ET200M station_1
+-[5 Local modules
- [&5 Program blocks
RE_AT [FE1012]
Main [OB1]
G120 [FB307]
PosDev_2D252P [FE369]

Note: You could also import the IDBs, but in this Getting Started you import only the Function
Blocks (either way is OK).

3. For Target select the station you imported.

4. Click Receive from TIA Portal. The software and the tags used in the Function Blocks are
imported.

Automation Designer
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8.2 Place the function blocks in aspects and create IDBs

- PLC HW
- Eﬁ S7300/ET200M station_1
[ PLC data types
- [ Program blocks
3 Main [OE1]
IE- RE_AT [FB1012]
I8 G120x [FB307]
I8 PosDev_2D252P [FE369]
- [-z Local modules
+- 0 Rail_0
- [ PLC tags
- FC_|eft
- FC_right
- Mewstart
- PLC_On delayed
- TRUE
- CPulse_0_1s
<@ RLO 1
- BIiF
S RLOD
- FRG_EStop
- FRG_BS
- IENO
- reset
- Pos_front_left
- slow_forw
- pos_back_left
- slow_back

8.2 Place the function blocks in aspects and create IDBs

Automation Designer
Getting Started

You now need to place the function blocks in the aspects and create IDBs in the aspects.
Where you place the function blocks determines the aspect chain that will be used to create
unique indentifiers (symbolic names). In this Getting Started you focus only on the Function
aspect.

1. Right-click on RB_AT and select Place in Aspect.
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8.2 Place the function blocks in aspects and create IDBs

[ PLCHW
z EE S7300/ET200M station_1
—E, Program blocks

----- - RB_AT [FB1012]

:._ Main [OB1] '%1 Find in Mavigator

----- d8- G120x [FB30T]

i} Place in Aspect...

----- I8 PosDev_2D252P [FB369]

P BT Adada bonae ‘if?” Edit Block...
2. For Placement select GL.
& | Function Aspect Mavigator
Mame & Description S
Place in Aspect
g% - CDO001631-AD1 CD 4 WS5_.. = il e
fB Unassigned Object A
& - (@ =EOATMcc001 000344 o _ ;
‘fa EOTLec01 000345 4 Select Engineering Object (1)
@ - (P/=EOGLec001 000346
[ =EOMACC001 000347 Fiacamant A
N I s +
S-Gll = =
— --[§ =EQKFcc0... 000352 =
3. Click OK.
—@ =ECQATMccD01 000244
—@ =EOTLecO0l 000345
- @ =EOGLec0il 000345

[ =EOMAcc001 000347
[ =EOBGcc01 000348
--[@ =EOTFec001 000351
- -[g) =EOKFccl... 000352

(] =EOC... 000353

4. Right-click on RB_AT and select Create IDB.

-l RB_AT
Create IDE...

5. The default settings are correct. Click OK.
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8.2 Place the function blocks in aspects and create IDBs

Type A
{Global IDE |
Source A
+ Selection Function Block (1) -+
Parent A
" Select Engineering Object (1) -q;l-

The following shows the result.

{ | Automation Navigator | Function Aspect Navigator
MName Mame & Descriptio
& - CDO001631-AD_1_CD_4_WS5_5_55 20160509 2 =I- CD0001631-AD 1 CD 4 WS 5._...
+|:‘B Unassigned ﬂj Unassigned
@ 'E PLC HW —@ =EOATMcc001 000344
- [ S7300/ET200M station_1 =@ =E0TLec001 000345

% - £ Program blocks - [ =EOGLcc001 000346
48 RB_AT [FB1012] @ =EOMACcc00l 000347

. -. Main [OB1] @ =EOBGcc00l 000348

L= :.. G120x [FB307] - @ =EOTFcc00l 000351
- PosDev_2D252P [FE369] --(@ =EOKFcc0... 000352

@ @ RB_AT_DB [DB1012] g =EOC... 000353

- -5 PLC data types -5 RB_AT

" - Local modules ) RB_AT DB
. .~ E@Rail 0

6. Create an IDB for G120x under Engineering Object KF.
7. Create an IDB for PosDev under Engineering Object GL.
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8.3 Add tags
| Automation Mavigator Function Aspect Navigator
Marme MName & Descript

& - CDO00163:1-AD 1 CD 4 W5 5 S5 20160509 2 -~ CD000163:1-AD_1_CD_4_W5_5_55 2016...
| +-[) Unassigned (}) Unassigned
] @ -~ PLCHW - [P =EOATMcc001 000344
) - [ S7300/ET200M station_1 - =EOTLec001 000345
; 5, Program blocks - () =EDGLec001 000346
] % =& RB_AT [FB1012] @ =EOMACcc001 000347

48 Main [0B1] G =EOBGec001 000348

i e - () =EOTFcc001 000351

o 48 PosDev_2D252P [FB369] - [ =EOKFec001 000352
{ I:.?gz' i@ RE_AT_DB [DB1012] [:B =EQOCHccl0l 000353
[ i@ G120x_DB [DB307] i G120« DB
| “r] i@ PosDev_2D2S2P DB [DB369] A& RB_AT

o ¢ [ PLC data types i RE_AT_DE

[ - g Local modules @ PosDev_2D252P_DB

8.3 Add tags

For this Getting Started we only add 2 tags.

8.3.1. DI1

8.3.2. PIDO
8.3.1. DI1
Add the sensor tag boolean input DI1.
1. Click Tag.
2. Specify the tag properties:
® Parent EO =CH
e Name = DI1
® Memory section = Input
e Data Type = Boolean

Automation Designer
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Automation Designer
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lo]

o @k O

Function Aspect Navigator

Name &
- CDO00166:1-AD 1 CD_4 WS 5 _SS 2016051
ﬁB Unassigned
--[@ =EOATMcc001
- [ =EOTLcc001
--[@ =EOGLcc001

[l =EOTFcc001 1
. =@ =EOKFcch02
(3 =EOCHec001
[ =EOMAcc01

3. Click on Select I/0O device.
4. Click on the local module DI 16 / DO 16.

5. Select a free input (otherwise the memory area does not match).

Parent

& Select Object (1)

Mame

Properties

Mame

Memory Section
Data Type
Description
Address Offset Byte
Address Offset Bit
Address

Hardware Connection
Select I/O Device (0)

170 Device Structure  Status

o YE O O

E & " & [

& <

Automation Mavigator

Name

—- CDO00166:1-AD_1_CD_4_WS_5_55_20160510¢
+ﬂ‘j Unassigned
-z PLC HW

Parent

" Select Object (1)

- Mame
- [ S7300/ET200M station_1

+E. Program blocks Properties

[25 PLC data types

—E Local modules ame

- & Rail 0 Memory Section
- Ps 3071041 Data Type
! LLEZ | Description

----%Iﬂ.ﬂ - RB_HA_01_POSIT_LS_... Address Offset Byte
-Sai Address Offset Bit
-Sa2 Address
%Ell 03
% 04 Hardware Connection
Q@ )
Q@6 +F Select /O Device (1)
%Ell n.7 I/0 Device Structure  Status
~Sano = Partial...
-Sanl : Used
-Sgn.2
% ns Free
el Comm

Tag Mame

8.3 Add tags

| I
M
oiL |
|Input v| I
| Bool hd |
|

[ o]
[ o]
|.
&

Tag Data Type

A

| =EOATMcc001.EOTLec|

M
[on |
Input hd
Bool hd
| |
0
0
o |
M
&
Tag Mame Tag Data Type

*RE_HA (01.. *Bool

75



Configure (non-template) TIA Portal

8.3 Add tags
6. Click OK.
- [l =EOATMcc001 000503
- ij =EOTLec01 000504
- [ =E0GLcc001 000505
() =EOBGcc001 1 000507
—-[§) =EOTFcc001 1 000509
- [ =EOKFcc002 000510
- -[]3 =EOCHcc001 000511
- DI1
[ =EOMAcc001 000506
7. Right-click on DI1 and select Properties.
8. For Interaction Method select Traditional.
9. Select Symbolic Name.
10. For Data Type select Value.
11. For Value enter DI1sn (DI1 symbolic name). This is the unique ID of the tag (later you will
define this using an expression).
PLC Tag Attributes M
TitlefAlias & Value Units T.. | Type R.. | D... |1
- 5% Address
--¥¥ General
Symbolic Name Dllsn String I =1
Category (optional) General -
Title/Alias Symbaolic Mame -
String
@ Value ) Expression Formula
Value Dl z=n
8.3.2. PIDO
Add the tag PIDO (digital input).
1. Click Tag.
2. Specify the tag properties:
e Parent EO = KF
e Name = PIDO
Automation Designer
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8.3 Add tags
® Memory section = Input
e Data Type = DWord
&} | Function Aspect Navigatar 3 Tag O X
MName =& Descr  Parent M
e, - - CD000166;1-AD_1_CD_4_WS_5_55_20160510c
fB Unassigned " Select Object (1) -q}
& - (@ =EOATMcc001 00050 1. me =EOATMcc00L EOTLccl|
- [ =EQTLcc001 00030
@. - @ =E0GLec001 00050 Properties A
@ =EQBGcc001 1 00050
% - (@ =EOTFee001 1 pogspe Mame ke
= "GEZEOKFCCUU.Z ooosy Memory Section Input -
- (3 =EOCHec001 00051 Data Type | DWord - |
= <Dl Description | |
@ =EOMAcc001 000501
@ Address Offset Byte I:l
Address Offset Bit 0
"fi Address |
'g; Hardware Connection A
i Select /O Device (0) &
I/0 Device Structure  Status  Tag Mame Tag Data Type

3. Click on Select I/0 device.
4. Click on the local module Al 4 / AO 4x14.
5. Select a free 10.
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8.3 Add tags
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Automation Mavigator

MName

-~ CD000166;1-AD_1_CD_4_WS_5_55_20160510c
+ﬁ£j Unassigned
-5 PLC HW

- [ S7300/ET200M station 1
+E- Program blocks

-5 PLC data types
—B Local modules

& Rail 0

+ [l D116/D0 16:24VDC/0.5A 1
Q10272
-G D274

- Qg 10276
- S D278
- Qg QW272
-G QW274
- S QW276
- Qg QW278
@ -5 PLC tags
4@ RE_HA_01_POSIT_LS_DN
@ - Mewstart

<@ PLC_On delayed
4@ TRUE
o) 4@ CPulse 0_1s
~<@RLO1
-l BIiF
~-<@RLOD
<@ FRG_EStop
-4 FRG RS

6. Click OK. The tag is added.

48 PosDev_2D252P [FB369]

i@ RE_AT_DE [DB1012]

- | G120x_DB [DB307]

@ PosDev_2D252P_DB [DB369]

[ PLC data types
- [ Local modules

+ [ D116/DO 16:24VDC/0.5A 1

m

Parent Fy
« Select Object (1) 4
Mame | =EOATMecc001.EOTLec
Properties #
Name | PIDO

Memuory Section Input -
Data Type DWord -
Description |

Address Offset Byte 0]

Address Offset Bit 0
Address | 212
Hardware Connection #
 Select 1/ Device (1) -
1/0 Device Structure  Status  Tag Mame Tag Data Type
- ID272 Free -
- 2720 Free
- 2721 Free
- 2722 Free
- 12723 Free E
- 2724 Free
- L2725 Free
- 2726 Free
- 12723 Free
+- 16273 Free
.. TRITA Fraa
—lfj =EOKFcc001 000352

_ﬂa =EQOCHcc001 000353

-2 RB_AT
- | RB_AT_DB
- | PosDev_2D252P_DB
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8.4 Create TL constant value

The constant values in the top aspect Engineering Object TL can be referenced in Engineering
Obijects. This allows you to modify the constant value and the value changes for all Engineering

Automation Designer
Getting Started

Objects that reference that value.
1. Right-click on TLO1 and select Edit Type.
2. Click on Properties.

A . < = 3

[+

Properties Aspects Label Expressions Pt
N

Properties
=5 Me Adds properties to the object type.

w

. Create a property with following :
e (Category = Operational_1
Title/Alias = Fast_Speed

Data Type = String

Value = Real#88.8

Category (optional) Operaticnal
Title/Alias Fast_Speed
Data Type String

@ Value () Expression Formula

Value Real=88.8

Add Mew Attribute

4. Click the green arrow. The following shows the result.

8.4 Create TL constant value

7
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8.4 Create TL constant value

Type Attributes

Title/Alias & Value T... | Type R.. | D... | L.

:Anéwmmtimevmues D °£’ @ X

Category (optional) | Operational_1 - |
Title/Alias | FastSpeed -
Data Type String -

@ Value () Expression Formula

Value | Real#22.8 |

Accept Edit gf'

5. Open the properties for the Engineering Object in the aspect tree.

| Function Aspect Navigator €} Properties D X
Mame & Select Object A
ﬁ, -~ CDO00166;1-AD_1_CD_4 W5 5
() Unassigned " Select Object (1) $
& - [ =EOATMccD01
- G EESTIEOI Corvex A
® _g SEO el Interaction Method Traditional - |
G =EOBGeal(1_
\ —G =EOTFecd0l Engineering Object Attributes
- [ =EOKFccd : =
_ _@ —EOCH 'El'ltlefAllas - Value T.. | Type R.. | D.. | IL.
@ T
 arm [FostSpeed  ResiétBs  sting  fl %
@ [ =EOMAcc001 D ﬁf_—l [ﬁ'@ b
! = Category (optional) | Operaticnal 1 h |
. Title/Alias | FastSpeed - |
Ige Data Type String -
@ Value () Expression Formula
it Value | Real#88.8 |
Override Attribute .
A

Automation Designer
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8.5 Dynamize software

8.5 Dynamize software
You will now dynamize the calls (OB1, RB_AT) and tag references (RB_AT, PosDev) in the
imported SW blocks.
8.5.1. OB1->RB_AT_DB replace by call
OB1 calls the RB_AT IDB.
1. Double-click on OB1.

.ﬂ -5 PLCHW
- = [ 57300/ET200M station_1 PLC Code
@ —B Program blocks 1 Network 1:
¢ g RB_AT [FB1012] o L. "Fr left"
% - 48 Main [OB1] 3 =~ "PC right"
| s 2130 TEDIAT 4

2. Select the lines of OB1 code.
3. Right-click. Select Replace by Call.
A "FC left™

= "Fr richt"™
] Replace by Methad

=l Replace by Call
| Create Method

4. For Selection select Object selection.
5. For the program block select the RB_AT_DB IDB in the Function aspect.

€} | Function Aspect Mavigator {3} Manual Connection

Mame = Source
g% - CD0001011-AD_1 CD_4 WS_5_S5 20160418
--£g) =EDATMcc001

Pos_front_left

& -Ei ~EOTLec001 Target
- [ =E0GLcc001

@ [ =EOBGee00L 1 " Select Object (1)

- =EOTFccD01 1

- Efi =DriveP owerFI0L Select Port
% —Efi =DriveControlF01 Fort Connected Object

- -(J3 =EOCHcc001 —.4 DI

2 bl

6. Click OK. The call contains the symbolic names of the Function Block and IDB.
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8.5 Dynamize software

82

1 MNetwork 1:
2 CALL ['RB_&T", "RE AT DB"

You can use ports to do the following:

Define data flow, material flow, or flow of electrical current between objects. Flow ports
specify which items flow between the Engineering Object and its environment, and in which
direction.

Plan subnets.
Define plugs and sockets on EPLAN macros.

Define a logical connection between two objects that gives these objects access to each
others' properties, ancestors, and descendants. This logical connection can be evaluated
by expressions, for example to link the property value of one object to a property value of
a connected object.

Inside program blocks, you can use ports to, for example, link their global symbols to tags, to
insert calls into their PLC code, or to replace operands.

7. Right-click on OB Main.

8. Select Ports Manager. A list of ports is displayed.
The following diagram shows the OB Main call to the RB_AT IDB.

©

OB004 = OB Main.
The port on OB004 is named “Caller_1” and is user defined.
The port is connect to the port named “DB010” on object DB0O10 (RB_AT_IDB).

Source

OB004
Ports

Port Connected Ob... Connected Port = Port Type Connection Type

- User Defined

-4 Caller_1 EC Caller
DBO1O DBO10 EQ IDB_Proxy

. List the ports for the RB_AT IDB.

DB010 = RB_AT IDB.

The port on DB010 is named “DB010” and is system-defined, since the call replacement
was initiated from OB Main.

OB004 = OB Main.

Automation Designer
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Automation Designer
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8.5 Dynamize software

Source
DBO10
Ports
Port Connected Object Connected Port Port Type Connection Type
User Defined
- System Defined
- DBO10 EQ IDB_Proxy
QB004 Caller_1 EQ Caller

10. List the ports for the RB_AT FB. This shows the port that was created earlier when you
created the IDB.

e FB019 = RB_AT FB.
® The port on FB019 is named “FB019” and is system-defined.
e DBO010 = RB_AT IDB and the connected port is named “RB_AT".

Source
FB019
Ports
Port Connected Object Connected Port Port Type Connection Type
User Defined
- Systemn Defined
- & FB019 EOQ FB_Proxy
DBO10 RE_AT EQ FB
8.5.2. RB_AT manual connect to RB_AT AUTOMATION tags (FRG_EStop)
The RB_AT automation tags are already connected.
1 HNetwork 1:
2 L. "FRG EStop"
3 L. "FRG BS"
4 = FRNABLE SAFRTY
3
1% Network_4;
20 A "IBNO™
The following shows the ports manager for RB_AT.
-4 FRG_EStop EQ Tag Undirected 1 Tag_Proxy
FRG_EStop FRG_EStop EQ Tag_Proxy Undirected N Tag, Any, Operand
-+ FRG_BS EQ Tag Undirected 1 Tag_Proxy
FRG_BS FRG_BS EO Tag_Proxy Undirected M Tag, Any, Operand

The following shows you how to make this connection.

1. Disconnect.

83



Configure (non-template) TIA Portal

8.5 Dynamize software

o TFRE EEtan™
. "rFRE E] Manual Connection

$ENZ Disconnect

E Replace by k

2. Select Manual Connection.

Port Type
EQ

1 HNetwork 1:
2 A "FRG ESte-"
4 L "FRG Bs" [E| Manual Connection
4 = #ENRBLE = ¥E| Dynamic Connection
3
- E| Replace by
3. Select FRG_EStop.
i"Ei PLC tags £3 Manual Connection
4@ FRG _EStop Source
@I FRG_BS
-@IBN
@ reset
-+ Pos_front_left Target
@ slow_forw  Select Object (1)
- pos_back_left
@ slow_back Select Port
40 FC_left Port Connected Object Connected Port
~@FCright FRG_ES.
oo Bl enectart a
4. Click OK.
1 HNetwork 1:
2 & "FRG EStop"
3 L "FRG BS"
4 = #ENI!.BLE_SILFETY

8.5.3. RB_AT manual connect to CH DI tags

>

Connection Ty... Direc...
Tag_Proxy Undir...

This section shows you how to make a connection to the channel tag.

1. Disconnect the existing connection for Pos_front_left.

Network 11:
i
4 "Pos front left"

= back Disconnect
pos_bac

"slow bac TE] Replace by

I e R

"slow for 'E| Manual Connedtion

2. Right-click on Pos_front_left and select Manual Connection.

84
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Hetwork 11:
ry
B "Pos fromt 1 —
& "slow forw"

8.5 Dynamize software

Manual Connection

o ] Dynamic Connection

2 "pos back lef

. "slow back" El Replace by

3. For the target object select DI1.

£ | Function Aspect Navigator

Name 4
I CD000101;1-AD_1_CD_4_WS_5_55_20160418

Unassigned
g

Description Source

[Pos_front_leff

ﬂ - =_001 000344 Target
- (@ =004 000345
@ - If) =ConveyorF001 000346 4 Select Object (1)
() =MotorFo01 000347 e
% [ =SensorF001 000348
- [ =DrivePowerF001 000351 Port Connected Object
- [ =DriveControlF001 000352 -4 DL
(] =EOCHcc001 000253 57-300-Station_2
& -@ DL Sensorl . nzo
@ 5 G120x

The following shows the result.

Network 11:

L

A "DIl=n™

L "slow forw"

O

- "pos back left™
& "slow back"

The following shows the RB_AT FB port.

- o Pos_front_left EQ
DIlsn DI EC

8.5.4. RB_AT->PosDev replace by call

£} Manual Connection 'S

A
A
A
Connected Port Port Type Connection Ty...  Direc...
EQ Tag_Proxy Undir...
INTERMNAL
na2o INTERNAL
Tag Undirected 1

Tag_Proxy Undirected N

You now want to create your first replace by call. You use this to create a call from RB_AT to

Pos_Dev. You will also reference the DI tag in a call.

1. Select the call to PosDev code.

2.Right-click and select Edit. Note the value of LS_ADV.

85



Configure (non-template) TIA Portal

8.5 Dynamize software

{3} Replace by Call O

Properties Pl
Name | PosDev_2D252P_DB
Selection »
Port Selection -
 Select Port (1) -
Define Parameters »
Parameter Value Type
PosDev 20252P_DB
= Input
. LS_ADV "Pos_front_left” Bool
----- SW_FS_ADV "slow_forw" Bool
----- SW_F5 RTN "slow_back” Bool
----- LS_RTM "pos_back_|eft" Bool

3. For Replace Parameter by select Symbolic Reference.

4. For Object Selection select DI1.

lo]

Function Aspect Mavigator

MName &

s

EB Unassigned
- [l =EOATMcc001
- (@ =EOTLec001
- [ =E0GLcc001
(@ =EOBGcc001 1
- (3 =EOTFec001_1

© [ o & BF

&

" - RB_AT
tge -8 PosDev_2D252P
- @ RB_AT_DB

5. Click OK.

86

-- C0000101;1-AD 1 CD_4 W5 5 55 20160418

_g =DrivePowerF001
_Q =DriveControlFO01
_[':Ia =EQOCHcc001

'a EPLAM Page Macro

£} Replace by Call 'S

Properties

Name | PosDev_2D252P_DB

Selection

Port Selection

" Select Port (1) E

Define Parameters

Parameter VYalue  Type
PosDev_2D252P_DB
= Input

Replace Parameter by

| Symboelic Reference -
Object Selection A
« Select Object (1) -

Automation Designer
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CALL "PosDew ZD2S5ZFE",
LS ADV := "DIlsn"
SW_F5 ADV := "slow forw"
SW F5 RIN := "zlow back"
LS BTN := 'pos_hack:lleft'

8.5.5. RB_AT->G120x replace by call

You now want to create your second replace by call. You use this to create a call from RB_AT
to G120x. You will also reference the PIDO tag and the constant value you created earlier.

1. For G120x change the value for INPUT_ADDR to PIDO.

o}

©

@ L 9B

Y & &

Function Aspect Mavigator

Mame

-~ CD000166;1-A0_1_CD_4_W5_5_55_20160!

EB Unassigned
- (@ =EOATMcc001
- (@ =EOTLcc01
- (@ =E0GLcc001

(@ =EOBGcc001 1
- [ =EOTFec001 1
- - =EOKFcc02

- (] =EOCHec001

[ =EOMAcc001

--JiiF RB_AT

@ RBLAT_DB

- g PosDev_20252P_DB

8.5 Dynamize software

"PosDew ZD25ZF DB"

£} Replace by Call

Properties
Mame G120x_DB
Selection
Port Selection -
« Select Port (1) -
Define Parameters
Parameter Value Type
5120x_DB
- Input
- INPUT_ADDR FIDO DWord
-1 M D'Word
- B F D'Word
- FAST_SPEED Real#88.8 Real
- SLOW_SPEED REALZ20.0 Real
.. ERI EUAITY Bl
Replace Parameter by 4
iSymbolic Reference P

Object Selection

4 Select Object (1)

Expression

i
=

Return Value

2. Change the value of FAST_SPEED to Fast_Speed.

Automation Designer
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8.5 Dynamize software

0]

Function Aspect Mavigator

£} Replace by Call O

Mame & Properties 4
e,, -- CD000166:1-AD 1_CD 4 W55
: Name | G120x DB
ﬁB Unassigned
& -@ =EOATMcc00L Selection p
- [ =EOTLecl01
@ _@ —EOGLcc01 Port Selection -
@ =EQBGcc00L & Select Port (1) _$_
% - [ =EOTFec001,
_@ =EOKFec  pefine Parameters /
_ -3 =EOC
-GI ol Parameter Yalue Type
Glao, G120: DB -
@ .47 PIDO - Input El
_ @ =EOMACcOD: -~ FAST_SP.. Real#88.8 Real
"fi I8 RB_AT Replace Parameter by A
- - {@ RB_AT DE c o |
lge (@ PosDev_202: onstant Value -
Object Selection A
@ « Select Object (1) 4
Property Selection A
o .
Property | [Type FastSpeed - |
The following shows the result.
CALL "Gl20x", "Gl20x DB"
INPUT ADDR := | "PIDOsn"
FAST SPEED := Eeal#88.8
8.5.6. PosDev manual connect to Automation tags
The PosDev automation tags should already be connected.
S  HNetwork 2:
& . "Newstart"
T R #IM STRRTUP
a E—- #EN FAST
g
10 MNetwork 3:
11 . #ERR ERESET
12 FE-#Err Reset P
13 CN-"PLC On delayed"”
1A TRT o -
- Newstart EC Tag Undirected 1
Mewstart Mewstart EO Tag_Proxy Undirected M
PLC_On delayed EQ Tag Undirected 1
----- PLC_On delayed PLC_On delayed EO Tag_Proxy Undirected N

If they are not connected, the

88

do the following:
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8.6 Assign software to hardware

1. Disconnect.
2. Select Manual Connection.
3. Select Newstart.

Automation MNavigator £ Manual Connection

Mame Source

- CO000019:1-4D 1 CD 4 WS 5_...
+-, Unassigned

-5 PLC HW

. STI00/ET200M statio.. | °'O°t

=8 ST300/ET200M statio...
+E, Local modules
+B Program blocks Select Port

" Select Port (1)

& Select Object (1)

E PLC data types Port Connected Object Connected Port Port Type

- = PLC tags

4. Click OK.

5. Click OK. The tag reference has been connected to the tag.

Configurations PLC Code

Marme Value 1 HNHetwork 1:

- - Global Symbals 2 TER1 #5RVE LR]1

g T 3 TREZ #SAVE RRZ

T.. ags‘ 4 —
Newstart Newstart 3 HNetwork Z2:
PLC_On dela... PLC_On delay = 7 "Newstart"
TRIIE TRIIE T ™ 4mir omEATIMTIT
8.6 Assign software to hardware

You have created the software blocks. But you still need to assign these blocks to your
hardware in the automation tab. After this you can export to TIA Portal.

1. Select Bulk Connection.
2. For Source select GL.

3. Select the ports.
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8.6 Assign software to hardware

¢ € | Function Aspect Navigator {3 Bulk Connection

() =EOMAcc001 1
- RB_AT 2
- |l RE_AT_DB 3
4
5

- |l PosDev_2D252P_DE
a EPLAMN Page Macro
+.E8 —FOGL A1 1 -

Name & Source A
| 3@' - CD000166;1-AD_1_CD 4 W5_5_55 20160510c
i (P Unassigned 4 Select Object (1) -q}
y & -ﬁ =EDATMec00l Total Number of Objects (13)
g _g ;OTLCCOOI Descendants Included Function - |
PO
' 9 =EOBGec001 1 Port Type Filter
- ‘ -~ [l =EOTFcc001_1 | —
- [ =EOKFcc002 ontrel >cope
- - (3 =EOCHec001 Ports
o
G120% DB Source

@ -4 PIDO Status Port Reference Desig | Objec 2|
b

&l

4. Under Target select Select Object.
5. Select the station.

6. Select the target ports.

& Automation Navigator € Bulk Connection O X
Name Source A Target A
dgs - CDDODLG61-AD 1 CD 4 W55 S5 20160510¢
L Unassigned + Select Object (1)  Select Object (1) 4
& = PLCHW Total Number of Objects (13) Total Mumber of Objects (1)
= Descendants Included Descendants Included
® &5 Program blocks
3 PLC data types Port Type Filter A
3 Local modules
\ [t | control Scope -
| +[pyPlCtgs
Es] [ Subnets Ports A
Source Target
@ Status Port Reference Desig | Objec * Status Port Reference Desig | Object Ty
¢ tL L commanne. | 1 siaton ¢ STA0/ET200Ms... 000515
; 26 mac  mm |
e L

7. Click on 1:N and M:1 Connection.

a 9 -
‘q? B ':é 10 Network 3:- -

n - s e

1:N and M:1 Connection

Connects many selected ports of cardinalty = 1 to one
selected port of cardinality = M.

8. The bulk connection message appears. Click OK.
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8.7 Send data to TIA Portal

At least one port of cardinality = 1 is already connected to another port.
Do you want to overwrite already existing connections?

The following shows the result.

Cancel

View Home EPLAMN Controller Programming Electrical Engineering
O RS
] TL Ce
Receive Engineering Template IDE  IDEfrom Tag Program
Data Object - Library Block
TIA Por...™ Insert - Create T Edit Object =
5§ Menu~ [ No Selection Filter ~ % Ti-&-@ OB =
& | Automation Mavigator —B PLC tags
Mame - RB_HA_01_POSIT_LS DM
ﬁ -.iCD000124:1-AD_1_CD_4_WS_5_55 20160426 S et
+® Unassigned -~ PLC_On delayed
- -G PLCHW @ TRUE
+ [ S7300/ET200M station_1 & CPulse 015
LY [ $7300/ET200M station_2 L0
- [ Program blocks <@ BliF
48 RB_AT [FB1012] ~<@RLOO
4 Main [0B1] I FC left
-l G120% [FB307] - FC_right
@ 48 PosDev_2D252P [FB369] < FRG_EStop
) - @ RE_AT_DB [DB1012] 4l FRG_BS
) g G120x_DB [DB307] <@l IBN
. -\ PosDev_2D252P_DE [DB369] ol =
I:g@ [ PLC data types -~ Pos_front_|eft
+-[5 Local modules e
@ -l pos_back_left
-] slow_back
[ Subnets
8.7 Send data to TIA Portal
You now send the data to TIA portal.
1. Click Send Data.
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8.7 Send data to TIA Portal

Electrical Engineering

'l'.,l D iy

Receive Configure Send

Data

Hardware Data
TIA Portal

|and[}ala

Establishes a connection to TIA portal and exports TIA
hardware and software data.

2. Select the station.

3. Select New Project and enter the project name.

4. Select the target path.
5. Check Send with Software and Tag.

& | Automation Mavigator

Name

id

s
K
®
%
&
s

N

-9

-~ CD000166;1-AD_1_CD_4 W5 5_55 2016051C

ﬂj Unassigned

-z PLC HW
- [ 57300/ET200M station_1

—E, Program blocks
-4k Main [OB1]
4 (5120 [FB30T]
- #iF PosDev_2D252P [FB369]
- | EOATMcc001.EQTLec001.
- g EOATMcc001.EOTLec001.
- EOATMcdl01.EQOTLec001.
g EOATMcc001.EOTLcc001.
Sl EOATMec001.EQTLec001.
- | EOATMcc001.EQTLec001.
| EOATMcc001.EOTLec001.
- g EOATMcc001.E0TLec001.
S EOATMcc001.EQTLec001.
g EOATMcc01.EQTLec001.
| EOATMec001.EQTLec001.
- EOATMed)01.EQOTLec001.

Send to TIA Portal

£} Send Data to TIA Portal O X
Source A
W Select Station (1) e
TIA Portal project A
| Mew Project -
Mame Projectl
Target Path
| 1192168154128\ TiaPortal_Projects\3333 |
Settings A
Send with Software and Tag
[] Open in TIA Portal
& Compile Result in TIA Portal
Actions A
Check Station

Send to TIA Portal | B

6. Run Checkmate to check that all software and tag variables are unique.
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8.7 Send data fo TIA Portal

HD3D Tools |

21 ) Check-Mate fo )
Results A

Object Mame
Validate Object links (wrong PLC)
Validate Object links (Unlinked)
Validate Unique Mames

103
A
@ Wiew Style [ Tree -
%

7. Click Send to TIA portal. A project is created in TIA Portal.
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8.7 Send data to TIA Portal
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Template-related concepts

Templates are reusable, ready-made solutions that reduce the complexity of engineering
decisions to choosing between prepared solutions. They allow you to take an engineering
solution from one project and to reuse it in the same project and in other projects.

9.1 Getting aspect chain ID of parent EO using expressions

Automation Designer
Getting Started

You need to get the aspect chain ID of the parent Engineering Object for EPLAN macro
properties and TIA Portal software block and tag symbolic names.

EPLAN

Previously you simply entered text for the names of macro device properties. Entering the
values manually is not a good idea because

1. Moving the parent Engineering Object would invalidate the aspect.

2. Instantiating a template or copying a conveyor with same values would result in EPLAN
reports with duplicate names.

The solution is to use expressions to make the value of the Function property depend on the
Engineering Object (GL) the macro was placed under in the aspect tree. Thus the property
value is unique. This is not required to generate a report, but is required to avoid confusion
when actually running the wiring on the factory floor. The following shows the expression.

! Name Formula Value Units  Dim Type Source
1 pd subString(p2, 2, 1000) String
2 mm Len Mumber =
3|p2 [’] (Attribute] =EOATMcc00 1, ECTLoc001.EOGLoc0 1 String (EOGLoc00]

The resulting property value is the following.
Function ECATMec 001.EQTLCcc001.EQGLecl02

TIA Portal (software blocks and tags)

Previously you created only one conveyor, so all software block and tag names were globally
unique. You did not need to use the aspect chain. But if you add or copy a conveyor with the
same values, the symbolic names of software blocks and tags will be repeated (which will
generate an error in TIA Portal).

The solution for the software is to use expressions to make the symbolic name of RB_AT FB
depend on the Engineering Object (GL) the Function Block was placed under in the aspect
tree. Thus the symbolic name is globally unique (as required in TIA Portal). The following shows
the expression.
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T Name Formula Value Type
1 p0 subString(p4, 2,1000)+"_RE" String

The resulting symbolic name for the Function Block is the following.

—[5r Program blocks |
S EOATMcc001.EQTLec001,
48 Main [OB1]
=8 (71 20 TFRANT

| AL Y e = e

1 HNetwork 1:
2 CALL "ECATMcc001.E0TLec001. EOGLec001_EB", "EB_AT DB"
2 |

The solution for tags is to use expressions to make the symbolic name of the tags (PID0 and
DI1) depend on the Engineering Objects (KF and CH) they were placed under in the aspect
tree. Thus the symbolic names are globally unique (required in TIA Portal). The following shows
the expression for PIDO.

t Name Formula Value Type
1 po subString(p2, 2, 1000)+"_PIDO" String

The resulting symbolic name for PIDO is the following.

@ =EOMAcc001 57 HNetwork 10:
45 RE_AT 58 CALL  "G120x", "EOATMcc001.EOTLcc001 . EOGLec001 . ECTFec001_1.EORFec002_G120_DB™
59 INPUT ADDR := "EOATMcc001.E0TLec001 . EOGLec001 . EOTFCCOOl_l - EOKFCCOO2_PIDO -

=i RR AT DR

Getting aspect chain ID of non-parent: 2 Ports + link

Sometimes you need to get the aspect chain ID of an Engineering Object that is not a direct
parent. You can’t use expressions to access a non-parent Engineering Objects.

The solution is shown in the following diagram. The macros access "neighbor" Engineering
Object KF using a link between a port on the parent GL and a KF port.

59 =EOATMcc 001
- [ =EOTLec001

s | =EOGLec001

Parent @ =EOMAcchi1

5@ =EOBGcc0]

- [ =EOTFechO1

- [ =EOKFccl01
[;’,j =EQCHccD1

DRIVE_G120D_CU240 10 1
i3 DRIVE_G120D_PM250D 1

To configure this you do the following:

1. Create a port for parent Engineering Object GL.
2. Create a port for target Engineering Object KF.
3. Link the ports.

Automation Designer
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9.2 Getting aspect chain ID of non-parent: 2 Ports + link

4. Reference the parent Engineering Object port name in a property expression.

EPLAN

Since the Engineering Objects representing the devices are not the parent Engineering Objects
of the macro, you do not have a link to the Engineering Objects to retrieve their Multi Reference
Designation.

You must use expressions and ports to get the aspect ID of KF. The steps are
1. Create ports GLtoKF and KFtoGL port (GL is parent of the macro).
2. Link the ports.

3. Create an expression for the macro that returns the KF aspect chain (p6 is “Object name”
of GL).

Formula

subString(GetPMRD(GetListElementAt(GetConnectedObjects(pd, " GLtokF"), 1), Function),2,1000)

The following shows the resulting property value.

Variable: PowerModuleFunctionText EOATMec001.EOTLec01.EOGLc001.EOTFec001_1.EQKFecl02

The following shows the result in the generated macro report.

T T T T - -

| A B A R | o |
| | L+ M r-£3 ™M PE I I L+ M r- £ ™ PE | | ?‘5’ I I 3\5’ |
| | 11 | | 1 ] |
B LETTTTTITTTTT TR T ST
. EOATMcc001.EOTLcc001.EOGLcc001.EOTFcc001 _1.EOKFcc002

: i =3

[
i
&
w
o
i
o

TIA Portal (software blocks and tags)

In this Getting Started you don’t have an example where a software block uses a port to access
the aspect ID of a non-parent Engineering Object to use as the symbolic name. Normally you
would not do this.

For tags you might want to have the symbolic name for a tag set to the aspect chain of a non-
parent Engineering Object. For example, for the DI input tag for the boolean data from the light
sensors could use the aspect chain ID of the physical sensor as the symbolic name of the tag.
This Getting Started does not include such an example.
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9.3 Getting aspect chain ID outside template with dynamic connection
(software only)

Sometimes you need to get the aspect chain ID of an Engineering Object that will be outside
an instantiated template. You cannot use a simply manual connection.

Problem

The following diagram shows the Engineering Objects added to the aspect chain for a conveyor
(top half). These Engineering Objects (GL and below) were then used to create a template.
The template was then instantiated to create the aspect chain for a second conveyor (bottom
half). These EQ's (GL and below) were then used to create a template. The template was then
instantiated to create the aspect chain for a second conveyor (bottom half).

Mare
COOO0206:1 -AD_projpect_worcset_]

Unassigned
(@ =EC_ATM_name_1
- EO_TL_mame 1

Manual connect N e Original used to
to parent OK SR AT D8 [DAL0L2) create template

Manual CGI"II"IECT =g =E0_GL_name_2 GL_t[Dool .

%5 PosDev_20252P_DE [DE36I)] GL,_t0001) Template Instance
to parent lost ¥, RE_AT_D8 [DE1012] 1D

The problem is if a software block (or tag) in the aspect chain of the first conveyor had a link
to an Engineering Object outside of the conveyor aspect chain, then this link information would
not be valid if you instantiated the template. The link in the template needs to be defined with
expressions that specify the relative location of the parent outside of the template.

This is also true for macros, but macros don’t usually need access to an Engineering Object
outside of the conveyor aspect chain.
Solution

With a dynamic expression the template instance automatically locates the required parent
EO TLO1.

Automation Designer
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9.4 Automatic generation of calls for inserted software

Marme
COO00296: 1 -AD_project_workset_]

I =ECQ_ATM_name_1
-l wEOQ_TL_mame=_1

Dvnamic ] f.ﬂ'-=E:|;-:1~L1:J|I:=.|I1I:;1'| Drigina| used to
connection %5 RE_AT_D8 (D1012] create template

M I @ =EO0_GL_name_2 GlL_+{Tia )

dnud b pobe 202520 DB (2] ~cLenoo) | Template instance
CONn ectlo N b RE_AT_DE [DE1012] —GL_tiar )
& ' FRG_EStop

To configure the dynamic connection.
1. Create the TL port.
2. Create a manual connection from TL to the tag. The tag does not require a port.

3. Create the dynamic connection from RBAT FB to the tag via the TL port using the following
expressions (P6 is RB_AT FB object name).

! Mame Formula Value Type
2 aaa nth(3,GetAncestors(ps,Function]) "ECQTLcc001™ String
3 bbb First{GetConnectedObjects(zaa, "TLoFRGEStop™)) |™STO01.Tagss™  String
3 pg 8 (attribute] FBOO1 Siring

4. Copy this GL or create a template and instantiate the template.
The result is a dynamic connection to FRG_Estop.
"FRG EStop”

B
2. "FRG BS" E Dynamic Connection
= #FNART.F SA @

Automatic generation of calls for inserted software

After you have copied GL or instantiated the template, OB Main needs to have a call to the
copy or new instance.

Problem

When you copy a conveyor or instantiate a conveyor template then OB main will not have a
call to the RB_AT DB in the new conveyor.
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CALL  "EOATMcc001.EOTLec001.EOGLec001_1_RB2",
"EOATMcc001.EOTLec001. EOGLec001_1_REDB™

Call O = @ =E0_GLname 1 Original used to
ko BB AT [FRI0LZ)
M RB_AT_DA [DE1012] create template
" - [ =EO_GL_name_2 GL_t{D00)
Mo ca 85 PosDev_20252F_DE [DE383]  ~GL_t0001) -
8o RB_AT_DE [DE101Z] —Gl_t (0001 ) Template InStanE’E
Solution

You need to enable OB Main to automatically add a call to an added GL. To do this:
1. Define ports TLtoDB (in TL) and DBtoTL (in RBAT IDB).

2. In RBAT DB create a connection between the ports with the following expressions (p6 is
the GL object name).

! Name Formula Value Type
3| oo GetPort{ddd, "TLtoDBE") "EOTLcc001.Port2® String
4 ddd GetParent(ps,Function) |"EOTLccO01” String
8 pa ﬂ (Attribute) EQGLcc001 String

This diagram shows the expression components.

{3 | Function Aspect Navigator

Mame &
-_.@, - C00001661-AD 1 _CD 4 WS 5 55

—.[J =EOATMce00L
GetPort TLtoDB |- =EOTLcc001

(GetParent [ =EOGLcc001

(06 (3 =E0BGcc001 1

: » ; + @ =EOTFecl0l 1

TEPEDEEL () =EOMACc001
O H

RE_AT
gl PosDev_20252P_DE

3. Change the OB main -> RBAT DB call port (p1 is the TL object name) with the following
expressions.

Automation Designer
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- Caller P...
- [cale
- Operand... Manual Connection
Rules Dynamic Connection letwork 1:
f///caller on the position [Rule 1] is not connected wit

- Calls 2

-

! Name Formula Value Type Source
2 bbb GetConnectedObjects(p 1, "TLtoDE™) |{'DBO017} List ~
3 pl ﬂ (Attribute) EQTLoc001 String (ECTLco001::Engine

The following diagram shows the connections.

=[5 PLC HW

- = [ S7300/ET200M station_1
~-[c5 Program blocks

38 Main [OB1]

& | Function Aspect Mavigator

Mame &
- CD000166;1-AD_1_CD_4_W5_5_55
. ﬁB Unassigned
- [ =EOATMcc001
TLtoDB - =EO0TLcc001
- [Ei =EOGLec01
~[§) =EOBGec001 1
+-[g =EQTFec01_1
[ =EOMACc001
RE_AT
RE_AT_DE
i PosDev_20252P_DB

>

GetConnectedObjects(p1,“TLtoDB")

DBtoTL

4. When you copy GL or instantiate the template, the OB main calls will automatically update.

"EQATMcc001.EOTLec001.EOGLec001 1 RE2", "EOATMcc001.E0TLcc001.EOGLcc001 1 RBDB"
"EOATMcc(001 . E0TLec001 . EOGLec001 RB™, "EORTMcc(001.EO0TLec001 . EOGLec001 REDE™

CALL
CALL

The following diagram shows the connections.
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—B PLC HW
I B EE S7300/ET200M station_1
—E, Program blocks

..... :..: Main [OB1]

GetConnectedObjects(pl1,“TLtoDB")

102

& | Function Aspect Navigator

Mame &
e - CDO00166:1-AD_1CD 4 WSS,
- [ =EOATMcc001

.5 =EOTLcc001

—- 6@ =EOGLccO01

. [ =EOBGcc001_1
-+ =EOTFec001.1
|i I| () =EOMAcc001
B RB_AT
REB_AT_DB
@ PosDev_2D252P_DB

- () =EOGLccO01 4

----- @ =EQBGec0l 1

+ () =EOTFec001 1
[ =EOMAcc001
—-or RB_AT

DBtoTL @ RE_AT_DB

TLtoDB
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The EPLAN configuration you created earlier needs to be modified in order to work with
templates. Now you will configure a template-ready project for EPLAN by creating the following.

10.1. Function expression
10.2. KFO1.name ports, link, and expression
10.3. Test

10.1 Function expression

This section shows a simple example of how to use the parent Engineering Object aspect tree
for the value of an EPLAN property.

1. First add the expression for the property Function of the macro. Open the properties for the
macro. Under Type select Function. Select Expression Formula. Right-click on the drop-down
list and select Formula....

-2 Type

Function

Location
Category (opticnal)
Title/Alias

Yalue @ Expression Formula - -

Expression Formula

= Formula...
2. Click Edit.
P Name Formula
1 p5 -

&"  Apply Mew Expression

Mew Expression
Edit...

3. Enter “subString(“ .

Automation Designer
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10.1 Function expression

Formula

| subString(]

fix)

A

&

&

-

@ .

= Reference Object Attribute

4. For Reference Object Attribute select in the Function aspect the Engineering Object GL

Multi Reference Designation.

© | Funcion Aspect Navigsor =
Name & Referenced Object A
swgs - CDOUOI6G1-AD 1 CD 4 WS_5 55 20160510c -
ED Unassigned ‘  Select Object v‘
by - @=foAMcn Select Object A
- [ =EOTLecO01
] " Select Engineering Object (1)
® [ =EOBGec001 1 ’ o ¢
‘ - =EOTFec0L 1 Context A
[ =EOMACc001
| RB_AT_DB A ) )
[ PesDev 202520 DB Engineering Object Attributes A
@ EEPLAN ;ageMaicro Title/Alias & Value Units T..  Type [t | e || e
) ) - B Aspect Function
ij [ Designated True Boolean E
d Designation EOGLec001 String a8
Y Fo JE e A
5. Add the the formula “,2,1000)". This specifies to create a substring from character 2 that
includes the first 1000 characters.
6. Click OK.
1 Name Formula Value Units Dim  Type Source
1 pd subString(p2, 2, 1000) String
2 Len Mumber *
3|p2 B (Attribute) *=E0ATMcc001,ECTLoc001, EOGLecD0 1™ String (ECGLco00

The following shows the result.

- Function

EOATMcc 001.EOTLCcc001.EOGLecD02

The following diagram shows the value for “Function” in a generated report.

= EQATMoO0L B0 Tlodo 1

E0GELoO01

104
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10.2 KF01.name ports, link, and expression

The value for KFO1.Function text is taken from the corresponding Engineering Object KF (not
the parent Engineering Object). Therefore you must create and connect ports for the parent

Engineering Object and Engineering Object KF. You do this using ports, connections, and
expressions.

Ports
1. Right-click on EO GL and select Create Port....

--@ =EOTLec001

: E~ Create Port...
. o EmE—

2. Enter the GLtoKF port information.

£} Port D ¥
Properties A
Mame GLtokF
Configuration M
Port Type ED -
Connection Type Any -
Direction Undirected -
Cardinality M -
Connectable Types M
Program Block -
Ut o] -
3. Click OK.

4. Right-click on Engineering Object KF and select Create Port....
5. Enter the KFtoGL port information. For Connection Type do not use Any.

Automation Designer
Getting Started 105



Configure template-ready EPLAN

10.2 KFO1.name ports, link, and expression

£} Port 2 X
Properties A
Name | KFtoGL |
Configuration A
Port Type | EQ v|
Connection Type | Program Block - |
Direction | Undirected - |
Cardinality N v

Connectable Types M
|::}E_me54 - |
6. Click OK.

Connection (link)
You connect a source port to a target port by creating a manual or dynamic connection.
® A manual connectionis a connection for which you manually select the target port.

® A dynamic connection is a connection that you link to a navigation expression. The
navigation expression returns the target port.

You now need to link the 2 ports with a manual connection, since this connection will be within
the template you create later. The link can be created starting from either Engineering Object.

1. Right-click on Engineering Object KF and select Ports manager....

2. Right-click on the port and select Manual connection.

% Ports Manager - O X

Source A
_009
Parts A
Port Connected Ob... Connected Port  Port Type Connectien Type Direction Cardini
- User Defined
. -KFtoGL EO Any Undirected N
‘ | 11} - 3
Manual Connection
Actions Connects ports manually. A
+ J oy E .
o [ x| 58 ]

3. Select the target Engineering Object GL.
4. Select the port GLtoKF.

Automation Designer
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10.2 KFO1.name ports, link, and expression

{3 | Function Aspect Navigator £} Manual Connection O X
Name & Source A
;‘} -~ CD000166;1-AD_1_CD_4_W5_5_55_20160.
i E KFtoGL
ﬁb Unassigned
ﬁ - Ifi =EOATMcc001 Target A
- [ =EOTLec001
* - () =EOGLec001 + Select Object (1) -
[§) =EOBGcc001 1 e
t Port M
%, - (@ =EOTFcc001 1 e
1 = G =EOKFcc002 Port Connected Object Connected Port Port Type Conn
- [E =EQCHcc001 - EGLtoKF EC Ap ~
= <@ DIl - of EOG.. EO An| |
5. Click OK. The ports are linked.
Source
EOKFcc002
Ports
Port Connected Ob... Connected Port  Port Type Connection Type Direction Cardinality Connectable types
- User Defined
= V KFtoGL EQ Program Block Undirected N ‘OB_Proxy, FB_Proxy, FC_Prc
B EOGLccl0L GLtoKF EO Any Undirected M OB_Proxy, Device Function,
Expression

This section shows how to use an expression to get the Function aspect Multi Reference
Designation of an Engineering Object that is not a parent of the macro and assign to a macro

variable.

1. Open the properties for the EPLAN macro.
2. For Apply to select EPLAN page.

3. Click on Power Module Function Text.

4. Click Expression Formula.

5. Click on the arrow for Expression Formula. A drop-down list appears.

Engineering Object Attributes
TitlefAlias &
- B0 Type
- Wariable: PowerfoduleFunctionText
() Value @ Expression Formula

Expression Formula -

Cwerride Attribute ¢ = Formula

6. Click Formula. The Expressions dialog appears.

7. Under Formula right-click and select Edit.

Automation Designer
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108

T Name Formula
1 pa ~
5 Mew Expression
3|p0 subString{p2,2,1000) Edit...

8. Enter “subString(GetMRD(GetListElementAt(GetConnectedObjects(“.
9. Click on Reference Object Attribute.

Formula

| subString(GetMRD(GetListElementAt(GetConnected Objects(

Blm| 5m 9

Reference Object Attribute

10. Select the conveyor Object name.

Function Aspect Navigator {3 Reference Attribute

Name & Referenced Object

-- CD000166;1-AD 1_CD_4_WS5_5 55 20
ﬁb Unassigned

-3 =EOATMcc001 i
G - Select Object

—--@ =EOQTLec01

= 9_ 4" Select Engineering Object (1)

G =EOBGec01_1

- ) =EOTFecl01 1

o]

| 4 Select Object

@ f o @B O

- {@ PosDev_20252P DI - BB General

BYEPLAN PageMacre {OiectiName [T Rosteann L Seing

PRl T T T .. Referance Necianatinn Set —FOATMAA FOY Strinn a

’ g Context
- [ =EOKFcc002
_EIa ZEOCHccor  Applyto Engineerir
el Engineering Object Attribut
(1204 DB ngineering Ohbjes ributes
.4 PIDD Title/Alias & Value Units T... | Type R...
) () =EOMACc00L +- B Aspect Function
7] - RB_AT +- B Aspect Location
- | RB_AT_DB +- B Aspect Product
Y
E5 ]

11. Complete expression with “,"GLtoKF"),1),Function),2,1000)". This expression gets the
connected objects at port GLtoKF, gets the list elements at that port, then gets the MRD, then
returns the substring (wihout the leading “=” character).

Formula

| subString(GetPMRD{GetlistElementAt{GetConnected Objects(pd, "GLtoKF"), 1), Function),2,1000)

12. Click OK.

Automation Designer
Getting Started



Configure template-ready EPLAN

10.3 Generate

1 Name Formula

1p4 DGetl rectedObjects(p6, "GLtoKF"), 1), Function), 2, 1000)
2 -
3 po subString(p2,2,1000) "EQATMcc001.EOTLec001.EOGLecD01™ String (EPLAN Page Mac
4 p2 8 (Attribute) "=EOATMcc001.EOTLcc001.EOGLec001™ String (EOBLec001::Fun
5lps 8 (attribute) "EQGLEc001” String (EOGLEcOD1::Eng
13. Click OK.
 Vaisble MotorfunctonTet Sting Tl %/ -

Category (optional) Variable - |

Title/Alias | Yariable: MotorFuncti |

Data Type String -

i) Value @ Expression Formula

Expression Formula |

Cherride Attribute

14. Click the green arrow. The following shows the result.

15. Click OK.

10.3 Generate

Automation Designer
Getting Started

1. Generate EPLAN.

=[] Project2

=} EOATMcc001.EQTLcc001.EQGLec01

Note the property for KF “MotorFunctionText”.
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10.3 Generate

-X10
o g=g

X6

24V DCIN

EOATMcc001.EOTLcc001.EOGLcc001.EOTFec001_1.EOKFcc002

X6

Getting Started
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You've tested basic SW generation in chapter 8 “Configure (non-template) TIA”. Now you want
to create a template the GL conveyor from chapter 8.

But you must modify the conveyor before creating the template. If you copy and paste another
GL under TL, many SW and tag ID’s for the 2 GL’s will be the same. You need to make the
symbolic names dependent on the aspect chain.

11.1 Configure symbolic names

Automation Designer
Getting Started

In TIA Portal, tags and program blocks need unique symbolic names. In Automation Designer,
the symbolic names of tags and program blocks are not unique by default. Create unique
symbolic names before you send the tags and program blocks of a PLC station to TIA Portal.

When project engineers insert the template in a project, the symbolic name of each tag displays
the function Multi Reference Designation of the drive, followed by a suffix with the tag's name.
If the function Multi Reference Designation of the drive changes, Automation Designer updates
the symbolic names automatically.

Automation Designer is delivered with a set of predefined validations, for example Validate
Unique Names, which checks the uniqueness of symbolic names. When users carry out certain
actions, Automation Designer runs these validations automatically. For example, before you
export a PLC station to TIA Portal, you can check the entire PLC station. This check includes
the Validate Unique Names validation.

You need to configure the following symbolic names
11.1.1. RB_AT FB symbolic name

11.1.2. RB_AT IDB symbolic name

11.1.3. PosDev_DB symbolic hame

11.1.4. G120 IDB symbolic name

11.1.5. PIDO symbolic name

11.1.6. DI1 symbolic name

11.1.1. RB_AT FB symbolic name

The RB_AT FB must have a symbolic name that is unique when a template is instantiated.
You do this by using an expression to assign a name based on the Function aspect Multi
Reference Designation of RB_AT.

1. Open RB_AT properties.
2. Select Symbolic Name.
3. Click Expression Formula.

4. Right-click on the drop-down box and select Formula.
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11.1 Configure symbolic names

() Value @ Expression Formula

Expression Formula A

Accept Edit

5. Right click in column Formula.

T Name Formula
1 p0 -
s Mew Expression

Edit...

6. Enter “subst” and accept suggestion.

Formula

subst

7. Click Reference Object Attribute.

Formula

Al 38 -2

‘ Reference Object Attribute

8. Select the GL Function aspect Multi Reference Designation.

Automation Designer
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11.1 Configure symbolic names

© | Function Aspect Navigaor =
MName & Referenced Object A
sgw - CDODLBE-AD L CD_4 W55 55 20160510
EB Unassigned ‘ & Select Object v|
& -~ =EOATMcc001 Select Olject N
- [ =EOTLech0L
* _gg_ « Select Engineering Object (1) s
[ =EOBGce001 1
‘ - [ =EOTFec001 1 Contest A
. = [ =EOKFcc002
_ (3 =EOCHeDn Apply to
- : L@ C120x DB Engineering Object Attributes A
@ L@ Title/Alias Value Units  T.. Type  Ru D 1
'ﬁ,’ [ =EOMAcc00l - & Aspect Function
¥l 48 RB_AT - Designated True Boolean [l
g; ; RE_AT_DB - Designation EOGLccO0l ‘ | Strmg ‘ 8 | ‘
- |l PosDev_2D252P_DB g "
- Name EQGLc001 String [l
W " Parent EQTLec001 String 8
P4 = GL Function Multi Reference Designation.
Formula
| subString(pd
9. Complete the expression.
| subString(p4,2,1000)+"_RB'|
10. Click OK. The following shows the result.
T Mame Formula Value Type
1 p0 subString(p4, 2, 1000)+"_RE" String

11. Click OK. The following shows the result.

) Value Expression Formula
Expression Formula cc001.EQGLcc001_RB =|

Accept Edit -

12. Click the green arrow.
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11.1 Configure symbolic names

114

ESymbnﬁc Marme ECATMcc001.E0TLec001 . EOGLcc0L_RE  String Il | |
Category (optional) Type o -
Title/Alias Symbelic Name -

String

() Value @ Expression Formula

Expression Formula: p0 EOATMccD01.EQOTLecl =
Break Expression Link %

13. Click OK. RB_AT FB now has a globally unique name.

-5 Program blocks |
28 EOATMcc001 EOTLec001.
48 Main [OB1]
8- (7120 [FRANTI

| SRS TR TP = e

Network 1:
CALL "ECATMcc001.ECTLoc001. EOGLec001_EB", "EE AT DB"

Wbk T

11.1.2. RB_AT IDB symbolic nhame

The RB_AT IDB must have a symbolic name that is unique when a template is instantiated.
You do this by using an expression to assign a name based on the Function aspect Multi
Reference Designation of RB_AT IDB.

1. Modify the RB_AT IDB symbolic name.

T Mame Faormula Value Type
1 p0 subString(p2,2,1000)+"_REDE™ String

The following shows the result.

CALL "EOATMcc001 . EOTLcc001 . EOGLcc001_EB", "EQATMcc001.EOTLcc001 . E0GLcc001_RBDB"

11.1.3. PosDev_DB symbolic name
1. Modify the PosDev_DB symbolic name.

T MName Formula Value Type
1 pd subString(p2,2,1000)+"_FD_DB" String

The following shows the result.

P =EUMACCUUL ' e
w ¢ 44 HNetwork 9:

& RB_AT 45 CALL  "PosDev 2D252P", "EOATMcc001.EOTLcc001 . EOGLec001 PD_DB"

inn AT NN .

11.1.4. G120 IDB symbolic name

The RB_AT IDB must have a symbolic name that is unique when a template is instantiated.
You do this by using an expression to assign a name based on the Function aspect Multi
Reference Designation of RB_AT IDB.

1. Modify the symbolic name.

Automation Designer
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11.1 Configure symbolic names

| Function Aspect Navigator Imfll €t Reference Attribute

Name = Referenced Object
g - CDODOLEE1-AD_1_CD_4 WS 555 20160510c
~(]) Unassigned

- =EOATMcc001
- (@ =EOTLec001

- (@ =EOGLec001 + Select Enginering Object (1)

" () =EOBGCc001 1

() =EOTFec001 1

4 Select Object

Select Object

# & B

Engineering Object Attributes

| -[(j) =EOKFcc002
{3 ~EOCHcc01 Title/Alias & Value Units  T.. Type R
B -@api - B Aspect Function
g 512008 Designated True Boclean [l
@ @ Designation EOKFcc002 String g
(@) ~EOMAccOnL Multi-level Reference Designation  =EOATMcc001EOTLec001. EOGLec001 EOTFc001 L EOKFecl0Z sting ()
e o e Name EOKFec002 String =]
T Name Formula Value Type
1 po subString(p2,2,1000)+"_G120_DB" E‘.". "EQATMcc00 LEOTLoc00 1L.EOGLoc00 LECTFoc001_1.ECKFocd02_G120_DB™  String
The following shows the result.
57 MNetwork ZI..O:.
58  CALL  "Gl20x", "EOATMcc001.EOTLecc001.EOGLec001.EOTFcc001 1.EORFcc002 G120 DB"

- wd RB AT DB

11.1.5. PIDO symbolic name

The PID0 tag must have a symbolic name that is unique when a template is instantiated. You
do this by using an expression to assign a name based on the Function aspect Multi Reference
Designation of the tag.

1. Modify the symbolic name.

1 43 | Function Aspect Navigator {3} Reference Attribute

Mame & Referenced Object
- CDO00166;1-AD_1_CD_4_WS_5_S5_20160510¢

ﬂﬁ Unassigned

- [ =EOATMcc001

- [ =EOTLec001
‘@ =E0GLec001 +" Select Engineering Object (1)

[ =EOBGcc001 1
- [ =EOTFcc001_1
(31 =EOKFcc002

4 Select Object

Select Object

Engineering Object Attributes

Y PE YK

L ﬂa —EQCHcc0L Title/Alias & Value Units T... | Type R...
- Aspect Function
i Designated True Boolean [
; 4@ PIDD Designation EOKFcc002 Swing  f
@ =EOMAcn {Multi-level Reference D =EQOATMcc001 EQ... String @_

T Name Formula Value Type
1 po subString(p2, 2, 1000)+"_PIDO" String

The following shows the result.

() =EOMAcc001 57 Network 10:
.48 RB_AT 58 CALL - "Gl20=x", "EOATMcc001.E0TLcc001.E0GLec001.EOTFec001 1.EORFec002 G120 DB™
& RR AT DR 59 INFUT_ADDR := "EOATMcc001 . EOTLee001 . EOGLec001 . EOTFee001_1.EOKFec002_PIDO™

11.1.6. DI1 symbolic name

The DI1 tag must have a symbolic name that is unique when a template is instantiated. You
do this by using an expression to assign a name based on the Function aspect Multi Reference
Designation of the tag.

1. Modify the symbolic name.
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11.2
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Name 4 Referenced Object
sg» - CDOOOLS1-AD L CD_4 WS 5 S5 20160510¢ -
) Unessigned bl
- [ =EOATMcc001
ﬁ @ < Select Object
- =EOTLcc00L
& -+ (@ =EOGLec001 " Select Engineering Object (1)
() =E0BGcc001 1
% - (@ =EOTFect01 L Engineering Object Attributes
-+ =EOKFcc002
. Gy=EocHea0l Title/Alias Value Units & T.. Type
-abi - B Aspect Function
_ @ 612008 Designated True Boolean
() arino Designation EOCHcc001 String
€2 _EOMACL {Multi-level Reference Designation —EOATMecc001.EQTLec01 EOGLcc001.EOTFec001_1 EOKFec002.EOCHec001 String

f MName Formula Value Type
1 p0 subString(p2, 2, 1000)+"_DI1" String

The following shows the result.

e 64 Network 11:

25 RE_AT 65 A

W RBAT DB 66 L. "ECATMcc001.EOTLcc001.EOGLec001.EOTFec001 1.EORFce002.ECCHec001 DIL1™
@ PosDev 2D252P_DB 67 L "slow forw"

FRGEStop dynamic connection

You can make manual connections or dynamic connections. Create dynamic connections if
you are working in the template environment and the connected object is outside of the
template scope, or if you are working in the project environment, intend to turn your engineering
into a template, and the connected object is outside the future template scope.

An inserted GL template needs to connect to the FRGEStop tag (in the automation tab). A
simple manual connection will not work. You must create a dynamic connection.

A dynamic connectionis a connection that you link to a navigation expression. The navigation
expression returns the target port.

Use a dynamic connection to add a connection to an object outside of the template's scope.
For example, to define the material flow between the conveyor and its successor, you must
use a dynamic connection, since the successor and its ports are not available in the template
environment. When the template is inserted in a project, the navigation expression of the
dynamic connection is evaluated and returns the port of the conveyor that shall be the
successor. Automation Designer then creates a connection between the ports of the conveyor
at which you defined the dynamic connection and the successor. The external structure
represents the template's interface. It consists of the horizontal relations of the template
members to objects outside the template. In the template definition, template engineers use
dynamic connections to define these relations. When a project engineer inserts the template
in a project, Automation Designer evaluates the navigation expressions behind each dynamic
connection and connects the template members to other objects from the project.

First create a port from TL to the tag.
1. Right click on TL and select Create Port.

- [f:ﬁ =EOTLcc001
ZLER —EAaL ~A0n

T4l

Create Port...

2.Enter the following.

Automation Designer
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& Port O X
Properties A
Name | TLtoFRGEStop |
Configuration M
Port Type | EQ - |
Connection Type | Any - |
Direction | Undirected - |
Cardinality N -

Connectable Types M
Program Block -
Tag_Proxy

UDT_Proxy i

3. Click OK. The port is created.

4. Create a manual connection from TL to the tag. The tag does not require a port. Note that
a manual connection is good enough, since TL is not in the template.

11.2 FRGEStop dynamic connection

-9 SEOATMcH il Port Connected Ob... Connected Port  Port Type
- (/SEOTLecon 000 | ). pefined
2 @ —soctcann o | herReistep T I ke
g =EOMAcc001 0003
G =E0BGcc001 0003 Manual Connection
—9 =EQOTFcclll 0003 Connects ports manually.
. =-(@ =EOKFcc001 0003
. + B (e
() =EOCHccOO1 0003 oy pe—— ||| X |0 |
Ports
Port Connected Ob... Connected Port  Port Type Connection Type Direction
User Defined :
i _ {3} Manual Connection O N
: -Port 1 Source A
[ PLC data types System Defined
—E. Local modules y .:: Ad:::ss | ICtOERGESop |
—E' PLC tags TIA Link Target A
a@mesep - EOTLect01
F 4 Select Object (1) {p.
Select Port A
Port Connected Object Connected Port Port Type Conn
Add Connection to List
List A
Port Connected Object Connected Port x
The following shows the result.
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Port Connected Ob... Connected Port | Port Type Connection Type Direction Cardinality
= User Defined

- v/TsRRGESteR | [ Undiected N OB Proxy, Device..

FRG_EStop FRG_EStop EQ Tag_Proxy Undirected N Tag, Any, Operand

Connectable typ...

Now create the dynamic connection from RBAT FB to the tag via the TL port.

5. Disconnect the manual connection.

@ REAT_DS 2 2 _ﬁﬁ:&o’n@
| Manual Connection
----- i@ PosDev_2D252P_DB 4 = SENARLE 5o

= — 57 Disconnect

6. Create a dynamic connection.

"FRG EStop”

B
B "FRG_B5"- | '§] Manual Connection

ENABLE S
¥ - El Dynamic Connection

7. Add an expression to get TL (P6 is RB_AT FB object name).
2 aaa nth(3,GetAncestors(ps,Function)) |'E‘ﬂl|3:ll|]l'

~ Il =EUMACCUUL

£} Reference Attribute
-4 RB_AT

- RB_AT_DB Referenced Object
- j PosDev_2D252P_DE

<+— Current Object

Engineering Object Attributes

Title/Alias - Value Units T... | Type R...
+- By Aspect Function

9. Click OK. FRG_Estop is green because the connection was established.

AL "FRG EStop"
A "FRG BS"
=. #FNART.F 5S4

El Dynamic Connection ‘

m

Automation Designer
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1.3 OB Main calls

Now you need to enable OB Main to automatically add a call to an added GL.

1. Create a port on TL named TLtoDB with Connection type = Program Block (or the type for
the DBtoTL port is program block; you can not have both as Any).

Properties A
Narme | TLtoDB |
Configuration A
Port Type | EQ - |
Connection Type |§ngram Block P |
Direction | Undirected - |
Cardinality N -
Connectable Types M
OB_Praowxy "

2. Create a port on RBAT IDB.

Properties /
Name | DBtoTL
Configuration /
Port Type | EC -
Connection Type | Any A
Direction | Undirected -
Cardinality N -
Connectable Types A
Program Block -
Tag_Proxy
UDT_Proxy s

3. Create a dynamic connection by doing a getPort from RB_AT IDB (p6 = conveyor Object
name).

Automation Designer
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11.3 OB Main calls

€ Function Aspect Navigator O | Source ,
Name DB0O0L
i - @ =EOATMcc00L 504,
- =EOTLcc001 Ports /
ﬁ - (@ =£0GLec00L Port Connected Ob... | Connected Port | Port Type Connection Type Direction Cardinality Connectabl...
@ =EOMAcc001 - User Defined
= DBtoTL 0 Program Block Undirected N OB_Proxy, F...
@ g EOBGcc001 [ Frog i
- =EOTFec00l
QQ ' R8.AT.DB Dynamic Connection
Connects ports dynamically by using expressions. 5 x|
t MName Formula Value Type
1 = = String
3| oo GetPort{ddd, "TLtoDB") "ECTLcc00 1. Port2” String
4 ddd GetParent{p6,Function) |"ECTLcc001” String
8 ps ﬂ (Attribute? EQIGLoo00 1 String
The following shows the result.
Source
DBO01
Ports
Port Connected Ob... Connected Port = Port Type Connection Type Direction Cardinality Connectable ty.
- User Defined
- ¢y DBtoTL EQ Any Undirected OB_Proxy, Devic
EOTLcc01 TLteDE EQ Program Block Undirected M QB_Proxy, FB_Pr

Now change the OB main to RBAT DB call port.

4. Disconnect the existing caller port.

- Ports

—- Caller P...
B EOATMcc01 EOTLECO0LE . Ca“:"' N . connection
“SRENIoET — Disconnect
B G120« [FB07] - Rules Etwork 1:
S anPie. IMACIN [EDIENT -+ Calls 2 CALL

5. Add a dynamic connection (P1=TL Object Name).

—- Caller P...

Calle...

Operand...
Rules

Manual Connection

"EOATMcc001.E0TLcc001. EDGLCCOOI_RB" v

"EOATMcc001.EC

Dynamic Connection

-- Calls

T Mame
1
2 bbb

3 p1

| Z

Formula

GetConnectedObjects(p 1, "TLtoDBE™)

ﬂ (Attribute)

letwork 1:

////caller on the position [Rule 1] is not connected wit

Value

{DBO017}

The following shows the resulting OB main call.

- Ports
- CallerP...
Calle...
Operand...
~ Rules
= Calls

120

EQATMcc001.EQTLec00L EQGLec001_RBDE

PLC Code

Type Source
String -

List '

Siring

1 Network 1:
2 CALL

"ECATMcc001.E0TLec001. EOGLce001_RB™,

"EOATMcc001.EOTLce001.E0GLec001_RBDB"

Automation Designer
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11.4 Generate

11.4 Generate

Now you need to check if everything has been setup correctly by simply copying a conveyor.
1. Right-click on GL.

2. Select Copy.

3. Right-click on TL.

4. Select Paste. The conveyor is added and OB main is updated.

Function Aspect Navigator o L tode
Name & 1 Network 1:
- CDODO166:1-AD 1 CD 4 WS 5 55 20160510¢ ) CALL  "EOATMcc001.EOTLcc001.EOGLcc001_RB", "EOATMcc001.EOTLcc001 . EOGLec001_RBDB"
3 CALL "EOATMcc001 .ECTLec001 . EOGLec002_RB", "EOATMcc001 .EOTLec001 . EOGLec002_RBDB™
(P Unassigned q el .

- () =EOATMcc001
- (§=EOTLcc01

- [ =E0GLcc001

- [ =E0GLcc002
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Create/instantiate template

12

The goal of Automation Designer is to create templates that allow you to easily create software
and EPLAN for items in the factory that are very repititious. For example, a factory with 1000
conveyors that are more or less identical. Rather than having to think of unique global names
for elements in the conveyors, you simply add an instance of a template to the aspect tree,
and then modify the name of the top Engineering Object in the instance. Then you generate

TIA Portal and EPLAN. This dramatically streamlines and simplifies your workflow.

This chapter shows how to create and instantiate a basic template.

12.1 Create template

Automation Designer
Getting Started

1. Select GLO1. Click System Design—Create Template.

2. For Name enter GL_Template.

{F | Function Aspect Navigator mill F Create Template D X

MName & Ohbjects A
@, - CD0001661-AD_1_CD_4_WS5_5_55_ 20160510
ﬁB Unassigned %" Select Engineering Object (1) -¢3—
& - @ =EOATMcc001 Total Number of Objects (16)
- [ =EOTLec001
B i..E:i:EOGLccml Name A
G =EOBGec001.1 Marme GL_templatel
% . [g:a =EOTFec001 1 Descrio
G —EOMAcc01 EECIIPTIoN
_‘_ RB_AT GL_templatel descr
= - i RB_AT_DB -
_ | PosDev_2D252P_DB
ey - Cancel
@a) -3 =EOGLcc001_1 i
3. Click OK.
Create Template
@l OKwill open the template envirenment.To return
W' tothe project, exit the template window or switch
back to the project window.
[C] Den't display this message again
9K Cancel
4. Click OK.
5. For Classification select Software / block.
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12.1 Create template

Classification Class

Mame

+- B Device

+|iHE] Devicefunction
- 5§ EPLAN Macro

-5 PLC
- 5§ Software

- sBlock

Properties

Mame Value
1 AutoMumber
2 Character Code

6. Click OK. You are now in the template editor.
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12.1 Create template

NX & MX 11.0.0.27 - Automation Designer =
WView Home EPLAM Controller Programming Electrical Engineering

@ % b - A [

Engineering Flace in Product Bulk r.:Ijl]_u Unlock Manage Type
Object Aspect Selection Connection - Mapping

Insert T | Struct.. T Edit Object M Tools T External Dat... T
S§ Menu~  [NosSeletionFilter | = 4 ™ [T~ - O O B-w E- W

& | Function Aspect Navigator |

Mame &

% - -5 GL_templatel

@ Unassigned
- [ =EOGLcc00l
() =EOBGcc001 1
- - =EOTFcc01 1
- [ =EOKFcc002
- ([ =EOCHcc001

L. DI

[ =EOMAcc001

-4 RB_AT

- | RB_AT_DB

-\ PosDev_2D252P_DB

Y B & 9B

7. Choose File~Close—Close template.

WView Home EPLAM  Controller Programming Electrical Engineering

File All Parts
Closes all parts and keeps the session running.
New 3
el oo B emoen
SAVE 3

8. Choose Yes — Save and Exit.

You have unsaved changes.
Do you want to save them before exiting ¥

¥es - Save and Exit Mo - Exit | | Cancel
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12.2 Insert template

12.2 Inse

-

The Template includes chjects in the Unassigned folder,
When inserted into the Project, the objects will always be inserted into
the Unassigned folder in the relevant Aspect.

[] Don't display this message again

rt template

1. Undock the Reuse Library.

2. Drag & drop the template. The Insert Template dialog appears.

3. For Parent select Engineering Object TL.

o3

Function Aspect MNavigator O
MName &
- CDO00166;1-AD_1_CD_4_WS_5_55_20160510¢c
ﬁB Unassigned
- =EOATMcc001
- [([=EOTLec001
=EOGLec001
[ =EOBGcc01 1
[§) =EOTFcc001 1
[ =EOMACc001
48 RB_AT

= w RE_AT_ DB
! | PosDev_2D252P_DB
@ +@ =EOGLcc002
F]
N
(i)
o1

Reuse Library

MName

—--_.-"i: Classification Root

—Iﬁ Automation Designer
+B5 Product Library [8]
Solution Library [16]
Type Library [237]
H5 Device [197]

+- B Devicefunction [13]
+- 7 EPLAN Macro [5]
+ 3 PLC (2]

-7 Software [13]

+- il 20160415_TT
+ﬂ Custorn Symbaol Library

Member Select
*; GL_templatel

4. Click OK. The template instance is added.

5. Change the name of the GL Engineering Object in the instance. This name must be unique,
but the names of the Engineering Objects below GS will match those in the other conveyor.

[ =E0ATMcc001
- [ =EOTLcc001
- () =EOGLcc001
+ [ =EOGLcc00 2
+- [ =EOGLcc00 3

The following shows the result for OB Main.

126

+ Select from Member Select (GL_templatel

[mp {3} Insert Template O X

Reuse Library A

MNavigators

M
4" Select Parent (1) -$—
L4

In Function
In Location

In Product

-

Lo iy

RFIT

Automation Designer
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12.3 Synchronize changes

Function Aspect Navigator O L Code

Network 1:
CALL "ECATMcc001.EOTLce001. EOGLec001_RB™, "ECATMcc001.EOTLce001 . EOGLec001 RBDB™
CALL "ECATMcc001.EOTLcc001. EOGLec002 RB™, "ECATMcc001.EOTLcc001 . EOGLec002 RBDB™
CALL "ECATMcc001.EOTLee001. EOGLec003 _RB™, "EOATMCCOOI.EOTLCCOOI.EOGLCCOOﬂiRBDB"

Mame & 1
- CDO0D166;1-AD_1_CD_4_W5_5_55_20160510¢ 2
) Unassigned j
- [ =EOATMcc001
- [@=E0TLecO0L
-l =EOGLcc001
- (3 ~E0GLcc002
= [ =E0GLcc003

12.3 Synchronize changes

Automation Designer
Getting Started

If no conveyors are added in Line Designer, the you would not need to instantiate any new GL
templates in Automation Designer. If in Automation Designer you make changes (without
deleting or adding conveyors), then you would not have to synchronize changes between Line
Designer and Automation Designer. You would only have to send to TIA Portal and generate
EPLAN reports.

If a conveyor is added in Line Designer, then you would need to add a new GL template
instance in Automation Designer. This is a very simple process, and is a very simple example
of the major improvements in efficiency possible with Automation Designer. The following
describes the steps:

1. A new conveyor is added in Line Designer.

2. In Automation Designer perform Map to new based on type, which creates a new template
instance. The template is mapped to the Line Designer conveyor.

3. Modify the Symbolic Name of the Engineering Object GL in the new instance.
3. Generate EPLAN.

4. Generate TIA Portal: (1) Bulk Connect the software, (2) run Checkmate, and (3) perform
Generate TIA Portal.
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12.3 Synchronize changes
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