SI E M E N s Industry Automation and Drive Technologies - SCE

HMI GENERATION

OBJECTIVE

After working through this instruction module, students are able to design and implement a
graphic interface for efficient process management. To this end, they are acquainted with
the objectives of process management. They understand the basic concepts of
representation and are acquainted with different representation techniques. This enables
the students to generate an efficient graphic interface that is suitable for being applied in
PCS7.

THEORY IN SHORT

A modern process control system like the PCS7 provides the operators with different
display screen-supported windows to the process that can be used to handle all process
management tasks. Because of the large volume of information from the technical process
that the operator has to take in and attend to, it is advisable to structure the information.
Also, certain rules have to be adhered to for navigation and representation in order to
establish an interface to the technical process that can be conveniently operated and
supports the operator to the greatest extent possible in his manifold process management
tasks.

PCS7 supports the design process of the process displays for control and monitoring in
multiple ways. On the one hand, operator symbols and operator panels are defined for
many of the elementary blocks and individual drive functions we use in basic automation
-symbols and panels that allow for the project-wide uniform interaction with similar
technical equipment. On the other hand, the plant hierarchy can be used to favorably
structure the representation of the information.

Through this structure, very many elements of the operator communication system that
have to be handled manually in other systems can be generated automatically and
faultlessly through a generation run. The two remaining essential tasks when designing the
process displays are, on the one hand, the representation of the static process structure
(containers, piping, etc.) for better orientation, and on the other hand the insertion of
elements for navigation along process streams on a plant hierarchy level.
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Figure 1: From individual drive function to operator controls and displays

By means of the generation run, icons are set up for all operator-controllable blocks of a
hierarchical level. They subsequently only have to be moved and supplemented with static
elements to get a complete operator display for the hierarchical level (refer to Figure 1).
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THEORY

OBJECTIVES OF PROCESS MANAGEMENT

In a process engineering plants, it is the operator’s task to carry out the intended operation
of this plant economically and environmentally compatible. This task is called process
management. The operator has to ensure a constant, high product quality and product
volume (yield) and keep the amount of waste as low as possible. He also has to balance
disturbance factors such as fluctuating properties of the raw materials used, plant
disturbances or fluctuating throughput. He has to make sure that the availability and life of
the plant is maximized. In addition, he has to make sure that emission values are adhered
to and energy and material consumption are minimized [1].

To meet these objectives, the operator has to be continuously in a position to monitor the
plant, to diagnose faults and intervene in the running process to eliminate the faults. The
operator’s workplace is the operator station of a control desk. This operator station is
provided with all displays and intervention options that the operator needs to perform his
job. The control system makes an operator interface available for this which he uses to
carry out his tasks according to his capabilities, proficiencies and needs [1].

CONCEPTS OF REPRESENTATION

The representation of data and information on the graphic user interface has a decisive
influence in the operator’s performance. For that reason, it has to be 'tuned’ to his
capabilities, proficiencies and needs. The following questions have to be answered in this
regard:

1. For whom is the representation, and what purpose does it serve?
2. What is to be represented?
3. How is it to be represented?

These questions depend on the plant that has to be configured, and have to be answered
for the respective project. However, the following aspects have to always be considered:

Organizing what is to be represented

The information and data to be represented has to be organized in a way that is suitable for
the representation. We have to specify how the existing elements are subdivided and
arranged, how they relate and how the operator can navigate among the representations.
To this end, it has to be determined how much information and data is to be represented
overall (quantitative aspect), and it has to be specified which information and data is to
be represented simultaneously and jointly (qualitative aspect).

The ratio has to be decided of what is new (information, dynamic part of the display) to
what is known (data, static part of the display). The aim is to make the share of information
as high as possible but with sufficient data to allow for the pertinent and purposeful
interpretation of the information.

The result is the distribution of information and data to the different operator displays. We
still have to define how the operator gets from one operator display to the next
(Navigation).

Filling Degree

Depending on the user interface, only a limited area is available to simultaneously
represent data and information. To ensure that the information and data can be read and
differentiated under all operating situations, only a certain part of this area is to be assigned
characters. This part if called the filling degree of the representation.

The recommended filling degree depends on the type of characters and picture elements
as well as on the necessary arrangement of these elements. It thus depends on the
representation technique used. For example, the filling degree of a process engineering
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flow chart should not amount to more than 50%; for an alarm page, on the other hand, it
may amount to up to 80% [1].

Coding

Coding specifies how certain information is represented. Information can be coded by
color, shape, form, expansion, direction (angle), position and dynamics (flashing). Uniform
coding facilitates taking in the information and evaluating it.

Good coding is clear, distinguishable and does not contradict existing conventions. For
example, the color green should never be used for STOP. If, instead, a red flashing signal
is used as coding for STOP, this coding should be used consistently for the entire operator
interface. Also, this coding should not be used for any other information, to rule out any
confusion. In addition, good coding should be apparent, so that it is easily learned and
remembered by the operator.

Conspicuousness

A central task of the user interface is calling the operator’s attention to important
information. Since usually different kinds of information are displayed in an operator
display, it is advisable to design this information -depending on its relevance and priority-
with different conspicuousness. The more conspicuous an item of information is
represented, the sooner it is detected. In addition, based on its conspicuousness, the
operator recognizes which informational item requires his primary attention at the moment.
Based on some examples, Table 1 shows the stepped increase of conspicuousness of the
representation for different information.

Table 1: Application of stepped conspicuousness according to [1]

Increasing conspicuousness of means
Combination of means Application
/\ Contrast| Color |Flashing Aco_ustlcal
signal
s high X X X Alarm
E hiah X X _ Change of state (requiring
g g acknowledgement)
> hiah X _ _ Change of state (not requiring
g 9 acknowledgement)
[0
Q high X - - Curves
§
3 low X - - Material and energy flows
[oX
@ . Text of message line, explanatory
S high - - -
o texts
2 . selctable and operator-controllable
G medium - - - .
@ object (keys)
g low i _ _ currently not selctable and operator-
< controllable object
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Consistency

Often, certain information occurs in several representations simultaneously. In this case, it
is important that this information is represented consistently in the entire user interface.
That means that the information looks identical in all representations, and behaves
identically. Always the same terms and symbols are to be used. The operator input
sequence should always be the same and the response by the system to the operator input
sequence should be similar with respect to time as well as to content.

REPRESENTATION TECHNIQUES

Basic Structure of the Display Fields

In principle, the display field should be structured the same for all types of representation. It
makes orientation, information absorption, and thus process management easier for the
operator.

The basic structure according to VDI 3699 [1] recommended for this is shown in Figure 2.
In the upper area, the message line is located where the current messages are displayed
as group messages. Below it, an overview area is located where the available
representations (such as process displays in PCS7) are listed. From here, any
representation can be opened. The work area occupies the largest part of the display area.
Here, the representation that is currently selected is displayed. The bottom area contains
the keys for activating general functions. In the working area, windows can be opened
containing supplementary information (for example, different views of the PCS7 blocks).
All areas except for the workimg area are reserved and are permanently displayed.
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Figure 2: Basic structure of display fields
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Flow Diagrams

A flow diagram is the "schematic representation of components, including their
connections, through (flow) lines to represent relationships in a process engineering plant
and in control engineering® [1]. It renders the structure of the plant in a simplified manner
and provides information regarding the paths of material, energy and signal streams
between the different plant parts. With flow diagrams, process engineering and control
engineering information is represented, and process intervention is made possible.

Flow diagrams consist of static and dynamic elements. The static display elements are
represented by the basic display. This basic display contains the dynamic display
elements that are continuously updated.

The static basic display provides the context for the dynamic display elements; i.e. it
renders the meaning of the represented objects and their relationship to each other. The
basic display represents all data that remains unchanged during the display. These are the
display background, the headings and the labeling as well as the plant parts and the
devices (inasmuch as their representation is not to change).

The dynamic display elements render the information for process management. Display
elements represent the changes, characteristics and relationships of the process values.
They render the state of the plant, of the control system or of the process. Selection and
operator elements allow for operator intervention regarding process control. In addition,
often additional information such as function charts or curves can be displayed as windows
in the flow diagram.

Flow diagrams are classified as follows:

— Control system flow diagrams only represent components of control engineering
such as controllers, actuators and open loop controls as symbols. They are connected
by means of signal flow lines.

— Process system flow diagrams graphically represent, in a simplified manner,
plant segments by means of symbols. Here also, three different types are
distinguished:

— A basic flow diagram represents plants, units or plant segments only in the form
of rectangles. They are connected to each other by means of flow lines for
materials, energy or energy carriers.

— A process flow diagram represents a process using (simplified) graphic
symbols. The symbols represent the corresponding plant segments and
are connected to each other with flow lines.

— A piping and instrument flow diagram (P&l flow diagram) represents the
technical equipment of the plant using graphic symbols. In addition, measuring
points, control system blocks and actuators are represented. The symbols are
connected to each other with lines for piping and signal paths.

In the PCS, flow diagrams are referred to as process displays. Within the scope of
the step by step instructions, different process displays are generated for the configured
plant.
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HMI GENERATION IN THE PCS7

The PCS7 provides an extensive control and monitoring system that consists of the
following subsystems [2]:

— Agraphics system for displaying process information and operating the process

— A curve system to represent and analyze the time sequences of stored process
values

— A message system for diagnosing the process
— Alog system for documenting the process
— An archive system for saving and storing process values, messages and logs

In this chapter, the PCS7 graphics system is discussed. The message system will be
discussed in detail in the next chapter ’Alarm Engineering’.

The graphic system represents the plant in a plant overview, displays process images in
the working area of the service interface, provides operator process communication/
operator system communication and indicates alarm states. The corresponding service
interface is generated on the system’s operator station (OS). Thus, the OS is the central
station for controlling and monitoring a PCS7system [2].

Configuring the Service Interface in PCS 7

The selected plant hierarchy of the project is the basis for organizing the service interface.
The plants and units set up are mapped to the service interface through corresponding
process displays. Display and directory names of the plant hierarchy are incorporated
automatically. In the process mode, the available process displays are represented in the
overview area corresponding to the plant hierarchy.

Initially, the process displays are set up at the corresponding location in the plant hierarchy
and assigned to an OS. Then, the OS has to be compiled. After that, the process displays
can be configured in the Graphics Designer of the WinCC Explorer. The Graphics
Designer is an editor where static and dynamic display elements are inserted, arranged,
wired and connected to each other.

Configuring the Process Displays in PCS7

Technological blocks from the PCS?7 libraries that can be controlled and monitored are
already provided with corresponding graphic representations, so-called block icons.
They are inserted automatically in the corresponding display when the process displays are
configured. In the process display, block icons represent -in a kind of overview- the most
important information about the represented block.

By means of the block icons, different preconfigured picture blocks (face plates) can
be called that open as windows in the working area. Picture blocks are dynamic display
elements that are connected to the parameters of the represented block and are updated
automatically. They make it possible for the operator to comprehensively monitor and
operate the associated technological block. Depending on the block type, different views
exist for the associated picture blocks. These views allow for accessing parameters for
very specific tasks. For example, in addition to the standard view there often is also a
parameter view to assign parameters, an alarm view for diagnosis or a limit view for setting
operator limits of the setpoint. It depends on the represented technological block which
views are offered.

The Graphics Designer makes additional dynamic standard objects available which can
be inserted manually. These objects can be wired directly to the connections of the blocks
in the CFCs and SFCs, and thus implement the desired dynamic behavior. Examples of
standard objects are input and output fields for entering and displaying values, status
displays to display the binary states of an object, as well as bars for the relative
representation of values.
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In addition, the Graphics Designer includes different libraries with preassembled
graphics elements -such as piping or valves- that can be used to generate the static basic
display. As an alternative, it is possible to generate and use one’s own graphics.

In the step by step instructions below, additional features and capabilities of the Graphics
Designer are discussed. Furthermore, some additional important WinCC tools are
introduced.

LITERATURE

[1] VDI 3699 (Status 2005-05): Process Management with Screens.
[2] SIEMENS (2009): Process Control System PCS 7: OS Process Management (V7.1).
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STEP BY STEP INSTRUCTIONS

TASK
This task requires setting up the operator station (OS) after a few presettings in the
SIMATIC Manager.
An overview display of the multi-purpose plant and a display respectively for educt tank
B003, reactor RO01 and product tank BO01 are created.
OBJECTIVE
In this chapter, the student
— Learns to generate the operator station (OS) in the SIMATIC Manager
— Is acquainted with the configuration environment WinCC
— Learns to create displays with the Graphics Designer
PROGRAMMING
1. Before we start inserting displays, we remove from Level 4 in the plant view the
displays inserted by the wizard at the very beginning of project generation. In our
project, we only want to use displays in hierarchy level 2 and 3.
(— Display(6) — Delete)
_ SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC Wiew Options Window Help
|0 @ 2% & | 4 B [l ]o %)% % (& || < Mo Fiter> = |
- D:\Programme\SIEMENS\.,
£ SCE_PCS7_MP (Plant View) -- D:\ProgrammelSIEMENS\STEP s 7pr.... [= |[B1)(X]
= [2] SCE_PCS7_MP B 41715 ' '
1-E&B SCE_PCST_Py Picture
-] Shared Declarations Fe
[=J- SCE_factory Cpen Object Chrlalk+0
=-[Eq A1_multipurpase._plant
l'—] T1_educt_tanks Lk Chrl+
(B A1T15001 Sopy Eke
A1T15002 Paste CheHEY
A1T15003
Plant Hierarchy
Process Tags
T2_reaction Models
E: T3 _product_tanks
: a T4 fvsini | SIMATIC BATCH
=+ g SCE_PCST Lib
Deletes the selected objects, i
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2. Likewise, we delete the display in Level 1. (— Display(3) — Delete)

2 SIMATIC Manager - SCE_PCS7_MP

File Edit Insert PLC ‘Wiew Options Window Help

[ (27 % M & da [0 = | *a o [EE il & [ crorma>
£° SCE_PCS7_MP (Component =1 B3

2 o = =
2 SCE_PCS7_MP [Plant View) -

. E@ SCE_PCS7_MP (Bl A1_mulipurpase_plant
=& SCE_PCS?_Pyj 2]

#-{_] Shared Declarations Open Object Chrl+AlE+O

SCE_factary = T
| t

Copy Chrl+iC

Paste Chrl+W

Print

Plant Hierarchry

T2_reaction SIMATIC BATCH
T3_product_tanks

; T4_rinsing Rename Fz
- SCE_PCS?_Lib Object Properties,.. ak+Return

Deletes the selected objects,

3. Now we can edit 'Display(4) in folder 'A1_multipurpose_plant’. (— Display(4) — Object

Properties)

[ SIMATIC Manager - SCE_PCS7_MP

File Edit Insert PLC Wiew Options ‘Window Help

D |29 | 4 2R dalo %% [ (& |[ < No Fiter >

2 D = = D O = L
E3SCE_PCST_MP (Plant View) - D:\Programme\SIEMENSASTEP 7As 7pr... .'

[ rﬂ--@ SCE_PC57_MP 2 =
= 8P SCE_PCS7_Fi T2_reaction
|£| {7 Shared Declarations T3 _product_tanks
- SCE_fackom T4_rinzing

Al_mulipurpose_plant T erc productol

T1_educt_tanks 1«33_

Ba] A1715001 Open Object Chrl+Al+O

A1T15002

A1T15003 Cut Cerl+x

A1T1X004 Copy e

A1T1X005 Paste Ghri+y

A1T1X006
T2 _reaction

T3 product_tanks Prink

[ T4 _rinzing

@ SCE_PCS7_Lb Plant Hierarchy

Delete Del

SIMATIC BATCH

Rename
Object Properties... Ale+Return
Displays properties of the selected object For editing.
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4. Atthe general properties, we change the name of the display to the name of the folder.
(— General -» A1_multipurpose_plant)

Properties - WinCC-Picture: Picture(3)

Gieneral l Block icons |

M ame: |m _multipurpoze_plant

Path: [SCE_PC57_PridOS(1 MG raCSs Picture(3) Pdl

Plant path: |SCE_PCS7_PrhSCE_factony'a1_mulipurpose_plant

Starage lacation D:\ProgrammetSIEMEMNSAS TEPPhePpropnS CE_PCS PASCE_Prj
of the project:

Authar: ]

Created:

Lazt changed on:

Cormnemt:

Ok | Apply | Cancel

5. In the displays, block icons can be generated automatically in the CFCs. By clicking on
such a block icon in runtime, the face plate for this block can then be opened. Here,
we set that the block icons are set up by taking the hierarchy into account.

(— Block icons — Derive the block icons from the plant hierarchy — OK)

Properties - WinCC-Picture: Picture(3)

General  Elock icons ]

v Derive the block icong from the plant hierarchy.

0K | Apply Cancel

TIA Training Manual Page 10 of 52 Module P02_01
Status: 12/2010 PCS 7 for Universities



SI E M E N s Industry Automation and Drive Technologies - SCE

6. Now the missing pictures are inserted in Level 3, and then renamed accordingly. (—
T2_reaction — Insert New Object — Picture)

E;.lj SIMATIC Manager - SCE_PCST_MP
File Edit Insert PLC View Options Window Help

D@ 87+ | % Ba i dallo =

SCE_PCS7_MP {Component view Chrl+x
= D hiD) " [Egc Chrl+C
ES|SCE_PCS7_MP (Plant Vief ELpehy
I =51 5CE_PCS7_MP

F'J% SCE_PCS7_Pr ject Hierarchy Folder
/-] Shared Declaration

CRC
SFC

Plant Hierarchy
Process Tags Additional document
Models Fi

Report

SIMATIC BATCH

Equiprient Properties
Rename Fz ue p

Object Properties,.. alk+Return Equipment Property
7 BT Za0

T3 product_tanks m T25003

+ T4 _rinzing A1T25004

@ SCE_PCS7 Lib (B 41727001

Inserts Picture at the cursor position, 7

7. As aresult we have -in the folders 'A1_multipurpose_plant’, 'T1_educt_tanks’,
'"T2_reaction’, 'T3_product_tanks’ and in 'T4_rinsing’- one picture respectively with the
name of the folder. Now, the block icons are generated in all these pictures.

(— A1_multipurpose_plant — Plant Hierarchy — Create/Update Block Icons)

E] SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC Miew Options ‘Window Help

[Dw 225 4 B |aalo %)% =% | &

Settings...

3 SCE_PCST_MP (Plant View)

SCE_PCH7_MP T_edct_t ghECKé:hD nisl-tency
-89 SCE_PCST_Pyj T2_reaction| P -eeod
(L7 Shared Declarations
_factom

Create/Update Blocl
Open Block Icons Log

S
Cut Chl+ Change AS Assignment. ..
Copy Chrl+C Change 03 Assignment. ..
Paste Chrl+y Cancel Assignment. ..

I g SCE_PC Delete Del Create/Update Diagnostic Screen
= Display Diagnostic Screens Log
Configured Objects

Insert Mew Object

Print ) e
i< y i Update in the Multiproject. .

Clear Shorbout

Process Tags
Madels

SIMATIC EATCH

Rename Fz

Obiject Properties,.. Alt+Return
Createsfupdates blockeo op -
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8. In the following dialog, we leave all pictures checked and select the name parts of the
plant designation for the object designation of the tags. Here, only the name of the
chart is always entered.

The number of the included lower hierarchy levels is to be 1. The status for generating
block icons is then displayed.

(— Chart — Lower hierarchy levels included 1 — OK)

Create/Update Block Icons

Block icons will be created or updated for the following pictures:

[w]SCE_facton®a1_multipurpose_planta1_mulipurpose_plant
[w]SCE_factond1_mulbipurpose_plantsT1_educt_tankshT1_educt_tanks
[w]SCE_facton81_multipurpose_plant’ T2 reactionsTZ_reaction
[w]SCE_facton®81_multipurpose_plantsT3_product_tankshT3_product_tanks
[w|SCE_facton®81_multipurpose_plantsT4_ninsingT4_rinzing

The abject name TAG iz made up of the fallowing
components of the HID:

Lower hierarchy levels inchuded: 1 -

Ok | Apply ] Cancel J Help J

Plant Hierarchy - Createflipdate Block Icons

Search CFC chartz for blocks capable of operatar contral and monitaring
SCE_factormA1_multipurpose_planthT1_educt_tanks\T1_educt_tanks

Cancel
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9. After we did that, the operator station (OS) has to be recompiled. The log shows which
picture block was set up in which picture. (— Yes)

Createfllpdate Block lcons (3283:5053)

To ensure possible automatic corections to the WinCC
\y picture interconnections, you must subsequently compile

the associated operator stations before making changes
to the name components of the azsociated process
vanables [HID, chart names, ...

Dro pou want bo wiew the function log now?

Datei Bearbeiten Ansicht Einfdgen Format 7

DEE S # &

Ficture SCE_factDry\Al_multipurpose_plant\Al_multipurpose_plant £
Block icons will be generated/updated for the following blocks:
Project SCE _PC3T _Prj
3FC 3CE_factoryi Al multipurpose plantd’3FC_productol
SFC of type BSFC_RTS, wvariant: --—-—
Picture 3CE_factoryill multipurpose plant) Tl educt_ tanks)Tl_educt_tanks
Block icons will be generated/updated for the following blocks:
Project SCE _PC3T _Prj
CFC 3CE_factoryi Al multipurpose planth Tl educt tanks)A1T13001%%A1T1
Block pump A1T13001 of type MOTOR, wvariant: ---
CFC 3CE factoryi Al multipurpose plant) Tl educt tanks)A1T1S0024%%A1T1
Block pump A1T13002 of type MOTOR, variant: ---
CFC 3CE_factoryi Al multipurpose planth Tl educt tanks) A1T13003%%A1T1
Block pump A1T13003 of type MOTOR, wvariant: ---
CFC SCE_factoryhll multipurpose plant)T1l_educt tanks)A1T1X004%%41T1
Block walve A1T1XOO4 of type VALVE, wvariant: ---
CFC 3CE factoryiAl multipurpose plant) Tl educt tanks)A1T1XO05WYA1T1
Elock walve A1T1X0OO5 of type VALVE, wvariant: ---
CFC SCE factoryh il multipurpose planth Tl educt tanksh A1T1X006%Y A1T1

Block walve A1T1XOO& of type VALVE, wvariant: --- L
b >
Dricken Sie F1, um die Hilfe aufzurafen.
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10. After the pictures were set up in the plant view and the block icons were set up there,
we can start compiling the operator station (OS) in the component view.

(— Component view — SIMATIC PC Station(1) - PLC — Compile and Download
Objects)

_ SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC  Miew Options  Window  Help

[ & | &7 &
E3/SCE_PCS7_MP (Component view) -- D:\Programme)SIE.
[o-& l EDnguttDn i WlnEE App.

- |d WinCC A Open Object Chrlalk+0
7] Shared Declz

- §® SCE_PCS7_Lib ut ChrhHs
Copy ChrH-C

Paske ChrHY

Delete Del

powrioad coet

. | Configure.., Chrl+E
Print k 1

SIMATIC BATCH

Compare, .,

Rename Fz
Ohiject Properties,.. Alk+Return

Compilesfdownloads the objects to be selectked under the highlighted objects. A

11. Prior to the compilation run, we have to select the settings for the OS.
(— OS(2) — Edit)

& Compile and Download Objects

Selection table:

Ohjects Status Operating hocde Compile Download
o SIMATIC PC Station(1) O
i] Configuration undefined O
- wincc Appl ] [ ]
B Connections undefined O O
£y 05N Mot open (|

i Seflings for Cumpwlal\UnHDuwnluad—' Update Viewlog——————————— ~SelectObjects ——
Edi... I Test | Statug | Operating Mode | Single Object Al I| Select All Deselect Al
I~ Statug during Open |

I Compile only v Do not load if compilation enor is detected
Start Cloze I Help
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12. Regarding the assignment of areas to operator stations: we don’t have to set anything

in our case (with only 1 OS). (— Next)

Settings: Compile 0OS

Assignment of areas to Operator Stations

Hierarchy Area l 05 Assignment Comment l

@SEE_factory\A‘I_multipurpose_plant A1_multipurpose_plant | SIMATIC PC Station(1)%inC...  multipurpase plant far training of pracess contral technolo...

| Mext > | Cancel ‘ Help I

13. In the next window, we select the dialog in order to select a network connection. (—

S

Select Network Connections)

ettings: Compile 05

Select the network connections for the ST Programs associated with the areas.

Operator gtations and areas: 57 programs and network connections:
= [ €% 03(1)
A1_mulipurpoze_plant

Subnet type WinCC unit

Ind. Eth.

£ ! 2

Connection...
< Back | Mest » | Cancel J Help |
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14. Here, we select as WinCC unit TCP/IP. The address is then correctly included
automatically from the hardware configuration.

(— WiInCC unit — TCP/IP — OK)

Industry Automation and Drive Technologies - SCE

Select Network Connection

ST program; 57 Program(1]

Subriet | Subrnet t_l.Jpe] WWInCC unit | .-’-\ddresﬂ Station no. | Seament no. | Rack no. | Slot no. |

%@Ethernet[ﬂ Ind. Eth. ]TEP,:'|P v1 192168.01 ] 3
Industrial Ethernet
Industrial Ethernet (11

TCP/IP

Cancel Help

15. After the area assignment, the OS assignment and the network connection were
checked once more, we continue. (— Next)

Settings: Compile DS

Select the network connections for the ST Programs associated with the areas.

Operator stations and areas:

= b €% 03(1)
A1_multipurpose_plant

57 programs and network, connections:

57 program : Connections | Subnet Subnet type WinCC unit

TCRAP

[

*

Connection...

Cancel ‘ Help ‘

< Back | Mext » |
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16. In the selection that follows, we can select the scope of the compilation.

(— Tags and messages — SFC Visualization — Picture Tree — Entire OS — With
memory reset — Apply)

Settings: Compile 05 EJ

Select the data you want to compile and the scope of the compilation.

[rata Further optionz

kirnirum acquizition cecle of the archive tags:
W Tags and meszages 11 cecond 71
¥ SFCYizualization [ with interconnection partner [ SFC option )

W Picture Tree

Scope

* Entire 05 [ it
o

< Back Cancel ] Help |

17. Since in our plant, the operator station (OS) is started on the engineering system (ES),
we are selecting only Compile and not Download. After the compilation run is started,
the prompt is confirmed with Yes. ( —» Start — Yes)

L]

Selection table:

Ohjects Status: Operating hode Compile Downlosc
1B, SIMATIC PC Station(1) - - O
ln] Configuration undefined O
=-[  vdncc Appl ]
1 Connections undefined (| [
¥3 Os(1) Mot open O

Compile and Download Objects (3280:822)

E If you want to download changes onling, please make
! sure that the prerequisites have been met [e.g. comect
settings selected, no previous complete compilation from
the 05].
A complete download is only possible if the PLCs are not
in ALN

Do you want to continue?

1~ Settings for Compilation/D ownload —— - Update - —iew Log- -~ Select Objects
Edit... Test Status J Operating Mode] Single Object All.. Select All Diegelect All

I Status during Open

I~ Compile anly ¥ Do not load if compilation error is detected

Start Close Help
R T |
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18. At the end, a log displays errors and warnings. We close the window. (— E)

B Compile and Download Qbjects - Editor

[Datei  Bearbeiten Format  Ansicht 7

Date: 127082010 time: 04:43:08 PM

Compile:

SCE_PCS7_PrinsSIMATIC PC Station(l)nConfiguration
-» Ohject was compiled without errors

Date: 127082010 time: 04:43:13 PM

Compile:

SCE_PCSY_Prij“sSIMATIC PC station(l)wwincc appl.wos(1)
-» Ohject was compiled without errors

19. We then open the OS from the component view for further editing.
(— OS(2) — Open Object)

@, SIMATIC Manager - SCE_PCST_MP
File Edit Insert PLC  View Options Window Help

D |22¢ |2 @ |dal[o 22 & |[ < NoFiter> BN
(3 SCE_PCS7_MP {Component view) -- D:\Programme\siE.... [ |[B][X]
| @ SCE_PCS7_MP -1?]- Al_mulipurpoze_plant I'ﬂja _E”E”g]

=l % SCE_PCS?_Prj  T1_educt_tanks - T2_reaction
N SIMATIC 400(1) P T3_product_tanks - T4_rinsing
SIMATIC PC Station|”

Chrl-alt+O

# @ SCE_PCSTLb | Cut g
Copy ChrH-C

Paste Chrl+y

Delete Del

Insert Mew Object
PLC

Campile Chrl+-B

Display compilation log. ..
Display load log. ..
Generate server data
Assign O35 server. .,
Skark 05 simulation
Import WiniZC objects

COpens selected object,

TIA Training Manual Page 18 of 52 Module P02_01
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20. The operator station (OS) is edited and represented In the WinCC Explorer. Here,
you will see the editors and functions of the WinCC version installed here. In the next
steps, we will become acquainted with some of these editors and functions. Additional
information is provided in Help or the manuals.

(— F1)

£ WinCCExplorer - D:\Programme\SIEMENS\STEP7\s7proj\SCE_PCST\SCE__Prjlwincprojt0S(1)%0s(1).mcp  [= |[E]X]
File Edit Wiew Tools Help

= AR ?
7 Marne Type
Q Computer @ Computer Computer
- |! Tag Management “' Tag Management Tag Management
@ E‘ Structure tag E Struct.ure taq Str.uctures
v R Graphics Designer Editor
/da\ Graphics Designer ':ji Alarm Logging Editor
:'f Alarm Logging J_I_l Tag Logging Editor
J_U Tag Logging a Report Designer Editar
é Report Designer J.,CB Global Script Editar
J:s Glabal Script Iext EFJ:;B'LY ; E:i:m
= Sy Text Distributor itor
ek bt 5}. User Administrator Editor
-_?'I' Bt By _E=I' Cross-Reference Editar
i}} User Administrakor @Redundancy Editar
£ Cross-Reference mUser Archive Editor
3 Redundancy ':-)Time synchronization Editar
T user archive i Horn Editar
I'_:] TG S ek oraE l_‘!f; P.icture Tree Il‘~'1an.ager Ed?tor
- 4 Lifebeat Moritoring Editar
() Horn *, 05 Project Editor Editor
T Pickure Tres Manager J1companent List Editor Editor
'-—’_|<l.~ Lifebeat Monitoring Z_Faceplate Designer Editar
K, 05 Praject Editar SiE s Editor
JJ Component List Editar
:_ Faceplate Designer
5 SFC % 5
JIFress F1 for Help. T 27 objeck(s) T =
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21. We now have to specify the properties of the computer where the project is to be
started later. In this case, it is the configuration computer. Right click on the computer
and then select Properties.

(— Computer — Properties)

G WinCCExplorer. - D:\ProgrammeSIEMENSASTEP 7\s 7 projASCE_PCSTASCE__ PrjwincprojldOS{1 30S{1).mcp

(=

- Tag Man:
- Struckure
: (‘*’\ Graphics |
i Alarm Log
- JH TagLoegg
= Report Di
J Global sci
Text Librd
54 Text Distributor
; i}} User Adminiskrator
: _=" Cross-Reference
@ Redundancy
1 user &rchive
L) Time synchronization
i Horn
E\ PFicture Tree Manager
: -|_—_|(., Lifebeat Monitoring
#,, 05 Project Editor
: jJ Component List Editor

T Faceplate Designer

25 SFC

Find...

File Edt ‘Wiew Tools Help
; § e =
B ESTIN I N ?
B | g 05(1) Marne: Type
=3 O pesrr Sarver

0301 W omputer’

1 objeck{s)

22. In the picture that follows, the name of the configuration computer is displayed that
was specified previously in Windows. With the button ’Properties’, we can specify the
properties for the computer. (— Properties)

Computer list properties

Computer |

———F curent praject.

Computer List:

P

The computer list includes all computers that are assigned to the

Properties

Ligt of the computers in thiz project

0K

l [ Abbrechen ] [

Hilfe
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23. Now, a screen form is displayed where different parameters can be set. Here, the
computer type of the computer on which WinCC runtime is to be started (in our case,
with the local computer name 'PCS7V7’) is specified as server. (— PCS7V7 — Server
— OK — OK)

Computer. properties

| Generdl | Statup | Parameters | Graphics Funiine | Runine|

! Computer Mame

Computer Type

(%) Server

Server List

Mame of the computer in the netwark,

Ok

| [ abbrechen | [ Hie

24. In Tag Management, under 'S7-Programm(1)’, the tags for the corresponding CFC
blocks and SFC step sequences that were automatically set up during the compilation
run are located. They are used to visualize the face plates, but can also be utilized
individually for visualization within the displays. ( — Tag Management — SIMATIC S7
PROTOCOL SUITE — TCP/IP — S7 Program(1))

& WinCCExplorer - D:YProgramme\SIEMENSASTEP 7\s7projASCE_PCSTASCE__ Prj\wincproj0S(1)A05(1).mcp

o=

MPL

Mamed Connections

g ® 574Program(1)
[ E Structure kag
(‘“\ Graphics Designer
j Alarm Logging
J_U Tag Logging
ﬂ Repoark Designer
J:R Global Seript

2 Text Library

=4 Text Distributor

File Edit Wiew Tools Help
2 [Tl | W P | X =l a2 = ?
=R 051} Marme Twpe e
@ Computer ol 574Programi 1 J#RamEvent Raw Data Type
=W Tag Management ’ S7$Program(lJ#RawArchiv Raw Data Type
-i Inkernal tags j S?$Pr0gram(1)#.°.sRe§d Raw Data Type
S 1| SIMATIC 57 PROTOCOL SUITE o S?$Pr0g.ram(1)#AsWr|te R.aw Data Type
= ¥ Al_multipurpose_plant/SFC_product01,M3G_LOCK Binary Tag
U Industrial Ethernet ”A1_muItipurposegIant,l’SFCJ:roductD1.0CCUPIED Binary Tag
Industrial Ethernet {I1I) iA1_muItipurposegIant,l’SFCJ:roductD1.BA_EN Binary Tag

iA1_multipurposejIant,l’SFCJ:roductD1.BA_ID

o A1_multipurpose_plant/SFC_product01.BA_NA
iA1_muItipurposegIant,l’SFCJ:roductD1.STEP_NO

@ A1 _rmultipurpose_plankfSFC_product01,5FC_COMTROL
iA1_muItipurpDSEJjIant,l'SFCJ:uroductD1.MSG_SUP

@ A1 _multipurpose_plantfSFC_productdl CUSEQ
”F\1_I'nLI|tipLIrpDSEJJ|ant,l'SFCJ:erdLICtU1.HELDSEQ
iP.1_muItipurpos'BJ:Iant,l'SFCJ:roductD1.SFC_STP.TE
iP.1_muItipurposegIant,l’SFCJ:roductD1.SFC_P.DDSTP.TE
o #1_multipurpose_plant/SFC_product01.0P_ERR_STATE
iP.1_muItipurposegIant,l’SFCJ:roductD1.LI_ERR_STP.TE

iA1_muItipurposegIant,l’SFCJ:roductD1.EventState

¥ Al_multipurpose_plant/SFC_product0l, EventRaws 1
iA1_multipurposejIant,l’SFCJ:roductD1.EventTrans#l
iA1_muItipurposegIant,l’SFCJ:roductD1.EventRaw#2
’A1_muItipurposegIant,l’SFCJ:roductD1.EventTrans#Z

w| £

@ Al_multipurpose_plant/SFC_product01.DIS_START_ST...

’ Al_multipurpose_plant{T1_educt_tanksfA1T15001 /pum...

Unsigned 32-bit val
Text tag S-bit char.
Unsigned 32-bit val
Unsigned 32-bit val
Binary Tag
Unsigned &-bit walu
Unsigned &-bit valu
Unsigned 32-bit val
Unsigned 32-bit val
Unsigned 32-bit val
Unsigned 32-bit val
Unsigned 32-bit val
Signed 32-bit walue
Unsigned 32-bit wal
Unsigned 32-bit val
Unsigred 32-bit val
Unsigned 32-bit val
Binary Tag v

05(1)\Tag ManagementiSIMATIC 57 PROTOCOL SUTTELTCR{IP|S7 $Program( - Process obiects: 17/ License: Unlimited
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25. To ensure that communication is working, we still have to select the system
parameters of the TCP/IP connection.

(— TCP/IP — System Parameters)

" WinCCExplorer - D:\Programme\SIEMENS\STEP 7\s7projiSCE_PCSTASCE__ Prjwincproji0s(1)10s(1).mep (= [B)fX]
File Edit View Tools Help

7 -

i W r | X = F

= _gs O5(1)
@ Computer ¥ * 5T4Program{1) IF,192.165.0.1,,0,3,02 12/8{2010 4:44:34 PM

=J

MNarne Parameters Last Change

=M Tag Management

ﬁ Internal tags

= I SIMATIC 57 PROTOCOL SUITE
- M Industrial Ethernet
@} Industrial Ethernet (I1)
R
- 1 Mamed Connections
1 W PROFIEUS
Il PROFIBUS (11}
- 1 slot PLC
w3 saftpLC
=8
¥ 5

Mew Driver Conneckion, ..

em Parameter

£ E Structure tag
: /‘*’\ Graphics Desig Find...
= alarm Logging tE
1 TagLogaing | Properties
a Report Designer
qic _
: J“ Global Script
Text Library
o By Teak Distributor il | ’

ot

Q5(1 1 Tag Management SIMATIC 57 PROTOCOL SUITEYTCRIRY, Process objects: 17 f License: Unlimited

26. Here, we can now select any TCP/IP communication interface that was installed in
STEP7 under PG-PC interface. We link this setting with the setting in the SIMATIC
Manager. (— Unit - PLCSIM(TCP/IP) — OK)

X

System Parameter - TCR/IP

SIMATICS? Unit |

Select logical device name

CP-Type/Bus Profile: ]TEF';"IF'

Logical device name:

v Set automatically

TCRAP -» Whdware Accelerated A,
TCPAAPAUta] -» WM ware Acceler

Jab proceszing

[~ “write with pricrity

Enter a new device name or zelect the requested device fram the list.

ok | Abbrechen Hilke:
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27. After system parameters are changed, WinCC has to be exited and restarted. (— Yes
— OK)

Control Center

<2 The settings made will nok be activated until the program is restarted!
"--',/ Exit the program?

Ja ] l Mein ]

Exit WinCC Explorer

)ﬂ Select one of the following options:

| Cloze project and exit WinCC Explaorer R I

[ ()8 l [ Cancel ] [ Help

28. After we restarted WIinCC, let’s take a look at the Picture Tree Manager.

(— Picture Tree Manager — Open)

£ WinCCExplorer - D:\Programme\SIEMENS\STEP7\s7projISCE_PCSTASCE_ Priwincprojt0s(1)10s(1).mep  [= |B)[X]
File Edit Wiew Tools  Help

) -

ARSI S

= L 05D Mame ki
; g Computer
- Tag Management

L
U
N

No objects exist

- E Struckure kag
e f{' Graphics Designer
ﬁ Alarm Lagging
i J_U Tag Logging
é Report Designer
: J:B Global Script
Text Library
- F4 Text Distributor
: i}} User Administrator
- Fa Cross-Reference
@ Redundancy
0 user archive
'—) Time synchronization
i Horn
'!,i;‘ Picture Tree Managp S -
: -|_—_|‘I, Lifebeat Maritaring
-, OF Project Editor Propetties
: -jj Component Lisk Editor

T Faceplats Designer

g SFC < >

Q5(1Y\Picture Tree Manager', 0 object{s)
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29. In the Picture Tree Manager we specify the sequence in which our pictures can be

u

called later. We keep the structure, make a save and exit the editor again. (— -

X

¢ Picture Tree Manager - [O5(1).mcp]

Project Edit  Yiew Options  Help

PR L A e e s S,

Picture prewview:

= @ A1_multipurpoze_plant - 41_multipurpoze_plant.pdl

@ A1_multipurpoge_plant/T1_educt_tanksz - T1_educt_tanks.pdl
@ A1_multipurpoze_plant/T2_reaction - TZ2_reaction. pd|

@ A1_multipurpoze_plant/T3_product_tanks - T3_product_tanks. pdl
@ A1_multipurpoze_plant/T4_nnsing - T4_nnsing.pdl

|Ihazzigned containers and pictures

3

Container

Saves the curment picmre' hi'éraru':h_l,l. ILUF 1

30. Now let's look at the OS Project Editor. (— OS Project editor - Open)

{" WinCCExplorer - D:\Programme)SIEMENS\STEP 7\s 7proj\SCE_PCS7\SCE__ Prj\wincproi\0s(1)105(1).mcp E]
File Edit ‘Wiew Tools Help

RSN B e

= g 03(1) Mame Type

i @ Computer

+ W1 Tag Management

=g

No objects exist

B Struckure kag
)*’\ Graphics Designer
2 Blarm Logging
J_U Tag Logging
3 a Report Designer
3:5 Global Script
; Text Library
F Text Distributor
; i}} User Administrakor
_='g Cross-Reference
] ﬂ Redundancy
0 user archive
'-) Tirne synchronization
i Horn
: @ Picture Tree Manager
E, Lifebeat Monitoring
W O Project Editor
Jj Component Lisk Eg

I Faceplate Designe  properties
% 5FC <

O30S Project Editar!, 0 ohjeckis)

|
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31. Inthe OS Project Editor, under 'Layout’, we can select the monitor-configuration
and the screen resolution.

In addition, there are settings for message display, the visible areas, the window
arrangement in the runtime window and other general basic settings. We accept these

settings without changing them. (— OK —» - )

. 0S Project Editor

E Layout

1 || ElMessage display | Srmivea | [ Funtime window | &3 Basic data |

Current layout:

iSIM.-’-‘«TIC Standard 10247768

Available layouts:

Picture Mame

ATIC Standard 10,
E SIMATIC Standard 11527864
E SIMATIC Standard 128071024
E SIMATIC Standard 160071200
E SIMATIC Standard 168071080
E SIMATIC Standard 192071080
E SIMATIC Standard 192071200
E SIMATIC Standard 256071800

I omitor configuration

©
© ) @

© () ] ]
O ) ) ) )

Layout Description:

10247768

SIMATIC Standard-Layout for screen resolution of ‘

Mumber of area keys:

Mumber of zerver keys:

Owerview extended configuration:

[ Runtime Help available

Dizplay

© ] ]

=

o I

Cancel ]
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32. User friendly and clearly laid out operator displays are generated in the Graphics
Designer. Barely any limits exist as to the programmer’s creativity. In addition, it is
possible to import graphics files or video sequences that were generated with other
graphics programs. It is best to open individual pictures by double clicking on the
names in the right window.

Industry Automation and Drive Technologies - SCE

(— A1_multipurpose_plant)

A=

{” WinCCExplorer - D:\Programme)SIEMENSISTEP7\s #proj\SCE_PCSTASCE_ Prij\wincprojy0S(1)30S(1).mcp
File Edit Wiew Tools Help

Ml | b | X o==l T s 2 ?
= g O5(1) Mame Type b
@ Compuker /’\ @PTHO.POL Graphics Designer picture
w- I Tag Management (da\ @PTH_AL_multipurpose_plant.pdl Graphics Designer picture
: (d’\ @R3ipdl Graphics Designer picture

=) E: Struckure bag
3 Graphics Designer picture

Start picture

R @RedstateDispContainer POL

M Graphics Designer A @screen.pd

4 Alarm Logging
J_U Tag Logging
% Report Designer

/d\ @acreensettings, POL
/d°\ @5erversStates, FOL
A @SIGNAL_Test PDL

Graphics Designer picture
Graphics Designer picture
Graphics Designer picture

Graphics Designer picture
Graphics Designer picture

(d'\ @remplate. pdl

A @TemplatespL.pOL

(d’\ @Template_Batch.pdl
A @Testoot.FoL

A @Time7sEG.pdl

/d\ @Topalarmiew.pdl

A @TRG_DefaultPd

A @TRG_Stardard.pdl
(d'\ @WarningLevel POL
(da\ @WarningServer POL
(d’\ @WarningTopfield . PDL
/d’\ @Welcome, POL

A1 _multipurpose_plant, Pdl
#, 05 Project Editor A T1_educt_tanks.pdl

JJ Component List Editor A 2 eachion Bl
T | i /ﬁ\ T3_product_tanks.Pdl Graphics Designer picture
[ atohiate Devghel (d“\ T4_rinsing.Pdl Graphics Designer picture o

=5 5FC 5 3

Jvck Global Script
: Texk Library
2 Text Distributor
ﬁi Lser Administr ator
_"- Cross-Reference
T Redundancy
J_U User &rchive
'—) Time synchronization
i Harn
‘!',{‘ Picture Tree Manager
L] Lifebeat Monitoring

=E

Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture
Graphics Designer picture

1 objectis) selected

E)S(l)'l,Graphics Designet!,
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33. The Graphics Designer provides the most varied functions for generating process
displays. They can be hidden or shown in the menu with View/Toolbars. (— View —
Toolbars)

f Graphics Designer - [A1_multipurpose_plant.Pdl]

1’{ File Edit BEES Arrange Tools  Window Help |5
DB e alfF ¥ aar|zy aesn gflaaw
T Avial v\l Al
e R e I e e e R e e e L e ~
| FulScresn  E S S e e e F,_(/—A'”’_E tylz Palette ;
[} | S i T T e G T Style Palette it = Line Style Al
o | Grid.., e S e =/ Solid
mm | o e e e e e s e e =4 Dashed
Layers... wad Ditted
OE | e, L #5 Dash Dot
D . . m— A RGN DR R A SR R R PR e R R e e R ._.4 Drash Dot Dot
mEi e || 5 Lnewein
........................................................ | #-I2 line Frd Shile b
Elllccaem 0000 Cort e B L e
G Dwtal T d i Gt el e G e o G e 0 e et D R e & Selection -
i P RO Rl e el R e e el e el e el e e =& Standard Objects
. [ Standard ch
Zoom CoR e R O SR R G SR i S C R G S R i R o/ Line
BO00| e e i piieie pime pel pe el el e s e e e @A Polygon ~
400__’:_,;Zoom S L e e e e et e GRS e e et e G R e R & >
O e | [ = standard | Controls
el e e e e e e s e e e e
25 | | s s Bae Ba B ma G me mal Ba Liyhamic Wi.zgr.d“.‘.—-.———_ﬂmgr_nlc Wizard
10 AExit WinCC ar Windoe 4
T Hardco
[100.000/% )f SIECORY o 5
< | ¥
Sys. |Sta. |Imp 4 »
01,2 3 4 5 6 7 8 9010/1112/13/1415 2 | 0-Llayed v:
Corfigurs Deutsch (Deukschland) ErE T w1024 viels

These toolbars have the following functions:

Standard Toolbar: Contains symbols and buttons to execute frequent commands

quickly.

— Colors: Provides for assigning colors to selected objects (one of 16 standard colors
and one user defined color).

— Zoom: Sets the zoom factor (in percent) for the active window.

— Style Palette: Changes the look of a selected object. Depending on the object, we
can change the line/frame style, the line/frame width, the line end style or the infill
pattern.

— Object Palette: Contains the standard objects (polygon, ellipse, rectangle, etc), smart
objects (OLE Control, OLE Element, 10 field etc.) and Windows objects (button, check
box etc.).

— Dynamic Wizard: Makes numerous frequently needed functions available. They can
be generated using a dialog that guides the operator and also provides help.

— Layers: Selects which of the 32 layers (Layer 0 to 31) is visible. Layer 0 is selected
as a matter of standard.

— Alignment: Lets you change the absolute position of one or several objects, change
the position of objects relative to each other, or make the height and width of several
objects uniform.
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34. In our displays, the block icons are already included that can we can position as
desired within the displays; as was done here for the SFC step sequence
'SFC_product1’. (— SFC_product1)

# Graphics Designer - [A1_multipurpose_plant.Pdl]

~|‘[ File Edit Yiew Arrange Tools Window Help L 4
O XEED™ & &5 ¥ EAQR 22 A4 F HY R
T Arial
Style Palette
L | = Line Style ~
(R | = Solid
== Dashed
. . e Dtted
I:l . = Dash Dot
Ol =d Dash Dot Dot
=] Line Weight
el #.12 Line Frd Sle ot
Eg F 3 ObiectPalte _
............ X Selection 711
= o e = [ Standard Objects
Zoom  [EE SETonr Snonn Btent Sudtent uStedl Sotenl o / Line
il i e € Folygan v
a0 [N e e R e P "I
1ag B | #= Standard Controls
[ >80 | |ttt e e
- 25 S S Diyprarnic: \wizard
10 AExit WinCC or Window 4
(eooon = R S {-IHardcupy o P
Sys. _Sia Imp <« »
01,23 456 7 8 9101112131415 > | 0-laver v
Far Héip, prasslgi_. -DEI:IESE.H(BEI;IESEHEHE) .-A.i_mljitiﬁurpnsejiaﬁ‘t‘,l’S‘%‘CJ 840\"_100

35. In the properties of the block icons, we can also specify the displayed name.
Otherwise, a very long name is displayed where the path is included also.

(— Properties — Properties — General — tag — SFC_product01)

fi Graphics Designer - [A1_multipurpose_plant.Pdl]

ﬂ— File Edit ‘iew Arrange Tools Window Help =l
Jnod > X3 oo PP [FRAG 22 ALA[S Ha W
T Arel v [z~ Hal
sl ek ol el il 2 =
. . .......... =] Line Style A:
mml| =/ solid
HE dEaE phigaas oy D == Dashed
mmlE ol Cerl gott:c[l)
.......... Copy culec | 2000
COmi[Eas - & Puplicate Rﬁiﬁf' Dat
am Paste e >
I:‘ I:‘ .......... Delete Dl
te
| Il Customized object 3 =
Group ohject p lection
i o andard Cbjects
Zoom tinking ' Line
800 Configuration Diglog... Palygon o
400 Properties s
M *a Standard |E5 Controls|
L »:=50
25 Dynamic YWizard
[N AExit WinCC or Window &
50000 % e i P
< »
Sys. |Sta. |Imp ¢ »
012 3 4|56 7 8 910111213 14/15 2 | 0-Layer0 v
Displays the propertie: Deutsch (Deutschland) A1_nultipurpose_plant/SEC_| ;%40 ¥:100 & meovst
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B Object Properties

Properties | Events|

-WI?I%' |Cuslomized ohiject |A1_muIlipurpnse_pIanU'SF[Z_prnducll]1

[= Customized object
Gearnekry
- Miscellaneous
- aeneral
- Styles
- Links

Atkribute

by
tagname
Servername
StructureTvpe
Wersion

Skatic
SFC_product0l 3 E
@ESFC_RTS( E
Al_multipurposejlai}
PCS7 @SFC_RTS Codk
@SFC_RTS R

7.0.1 9

Dyna...

Up...

i

36. Next, we want to change the picture’s background color to white. To do this, we right
click on the picture’s background and then select Properties. (— Properties)

# Graphics Designer - [A1_multipurpose_plant.Pdl]

I RS [ S

T Avial

ﬂ- File Edit %iew Arrange Tools Window Help

(e dLf[xaaqg

Paste

Customized object (e

Group object »

Linking 'k

(01|23 4|5/ 6|7 89/10/111213/1415 > I_D-Layeru

3

=] Lire Wfeight

.2 line Frd Stule ot

Object Palette

Style Palette

= . Line Style A

= Salid

==4 Dashed

wed Dolted

= Dash Dot
~med Dash Dot Dot

<

| #2 Standard |

=-[l§ standard Objects

& Selection e

/ Line
‘ Paolygon ||

Drynamic Wizard

AExit WinCC or Window, &
Ao W
< >

Sys |Sta.. [Imp < »

Displays the propertie: Deutsch (Deutschland)

1 %277 Y1192

1 OREYILE
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37. For each object as well as for the picture there are numerous properties that can be
changed statically or dynamically (for example, interfaced with process variables).
Here we are editing the background color.

(— Properties — Colors — Background Color — Edit)

B Object Properties

-w|2'|2’| |F'icture Ohbject | |A1_mu|tipurpose_plant v|
Propetties | Events|
= Picture Object attribute Static Dvna... | Up.. I
- Geometry Background Color =L % - O
- Colars Fil Pattern Color j 0
- Styles Grid Color —
- Miscellaneous
- Background pickure
- Effects
38. For our color we select white. (— OK)
Color, Selection |Z]
O colars |E Palette |
EEEENE
HEEEENENN
HEERNEET
HEEEEEEEN
HEEERENNE
ANEEEEER
EEEEEEEN
HEERE
Red 7] | 255 |
Green —j ‘_25_5_|
Elue -7] | 255 |
HTML code: @
Ok ] l_ abbrechen
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39. Next, we click in the Object Palette on Rectangle and then draw a large rectangle in
our picture.

(— Object Palette — Standard Objects — Rectangle)

i Graphics Designer - [A1_multipurpose_plant.Pdl]

ﬂ— File Edt “iew Arrange Tools ‘Window Help =1E
O » XER O™ & FP)| [+ Q] PP A F @4 W |
| Avrial [ Tj ﬁj
Em .I B e —— Obiect Felete ,
] - =]
Em . e R R l’zse'ec“m
- B = Standard Objects
EE l o i
I:l. 3 B 2 ing
i | D A Folyon
43 palyine
[ | Pt bl Wl WL wnhad whibad i § b wd @ Elipse
DD & cirde |
. I:l i Elipse Sagment
ABE Pie Seqment
Foom ™\ Elipse arc
_ 800 o\ Circular Arc
mi | (S A ol T o VT O S R S o F i B B Rectangls v
NI e ke el AR BN phe DR Bl Bl e Bl BN ol 1L ).
T | [ A R e e R | *2 Standard |E5 Controls
‘325 ............
i 7 yoese yoon
[mu—;z ............
012345 6 7[8[9[10/11[12)13[1415 » [0-1ze0 v
For Help, press F1,  Deutsch {Deutschland) Rectanglel -i: #5020 I m7e0 L0

40. Now we open the selection for the toolbars if the Dynamic Wizard is not yet
displayed. (— View— Toolbars)

i Graphics Designer - [A1_multipurpose_plant.PdI]

-ﬁ File  Edit ™ Arrange  Tools  Window  Help | ] [
S I e ) |2 PP [+ AR 22 AT @AW
| il ~ [ #a
T T - . -
| s by oy 3 Selection =]
1 Zoom 3 i s =l standard Objects
. . . Layers... = b SRR o
| I T 77 g / Line
D. ] Language... L. ... L. .PI
Ol i S olygen
|| Update References FS g W W B e e o e e 4 Palyine
EE | — B s e Gl e M e = ik
OO L cirde
. I:l B Elipse Segment
B Fie Segment
e ™\ Ellipse arc
_ 800 2\ Circular Arc
- 400 B rectangle i |
< | 2
100
Ly | 2 Standard |EZ Contrals
: 25
‘ 10
[sn.0o0 %
Siyle Palette
=] Line Style =
= €alid =
0/ 1]2[3/a 5678 a10/11[12/1314[15 » [ 0-Layen <
Configuration and ass Deutsch {Deutschland) Rectanglel - %50 Y20 [H X760 %1110
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41. In the selection, we click on 'Dynamic-Wizard’. (— Dynamic Wizard — OK)

Toolbars
Toolbars:
Objectz
Standard
Aligrment
Colors
Font
Zoom
Status
Lavers
-
Diynamic wizard
[]Tags

42. When the toolbar for the Dynamic Wizard is displayed, we select in 'Picture

Functions’ the 'Picture exchange in workspace’.

(— Picture Functions — Picture exchange in work space)

Diynamic Wizard

F**Export picture objects
"% |lmpart picture objects
srdpen pi

ure in process window

10e :
ariFicture selection wia measurement point
aFiSwap the customized objects connection
"$*Update of the picture objects

=]

.System Funn:tin:nns-g Standard I:ilf,fnarn...I Irmport Functions SFC

Picture Functions
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43. We read the explanation and continue. (— Next)

Welcome to the Dynamic Wizard

Thiz wizard allows the selection of 3
frequently uzed dynamic for the zelected
ohject. Thiz takes place in three steps:

1] Select the desired dynamic
21 Select a tigaer for the dynamic
3] Set the options

The “wWizard then automatically generates
the required dynamice and azzigns them to
the object.

[ 0o nat shaw this page again

[ Mt > l[ Cancel

44. As trigger we select 'Mouse click’. (— Mouse click - Next)

Select trigeer g|

'ou selected a dynamic that requires a tigger.

Pleaze zelect a tngger:

Left mouse .kei |
Right mouze key [

Trigger options

¢ Back H Mewt = l[ Cancel
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45. Here we select the picture that is to be displayed after operating the button. (— i[:] -

T1_educt_tanks.Pdl - OK — Next)

T1_educt_tanks Pdl

l < Back ” st » ]l Cancel ]

Fleaze zpecify the new picture name :

'our dpnamic requires additional parameters:

L]

B Picture Browser

Higrarchy: | :

M PCSTYT File Marme
*

-t @WarningTopfield . POL

- @vwelcome. POL

- Al_multipurpase_plant. Pdl
S T1 educt_tanks,Pdl
- T2_reaction Pdl

- T3_product _tanks.Pdl
- T4 _rinsing.Pdl

4

%

ok,

J |

Cancel ] l

Help
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46. In the last window of the dialog, the complete selection is listed. (— Finish)

Finished! (%

The Wizard will generate the following:

[ ] Do hot shaw this page again

[ < Back “ Finizh ][ Cancel l

47. If you want to view the result, the mouse and the mouse action are located in
Properties under 'Events’. By double clicking on the symbol

script that was generated.

(— Properties — Events — Mouse — Mouse Action & oK - W)

B Object Properties

___-_i:'r_qper-ties_; Everts |

IHectangIe llRectanglel

[=I- Property Topic
[+ GEametry
[ Colors
[+ Styles
[ Flashing

= Rectangle # || Execute in the cass of Ackion
Mouse Mouse Action fc
Keyboard Press left &
Focus Relsase left &
Miscellaneous Press right &
&

»

Release right

!: , you can view the C-

ol =1

Standard functions
Inkernal Functions

Hl Edit Action
ai—j‘ XEZE X B %B Tt LEE 2 Evert Name: | iRC]
= Project Functions

Rinclude "apdefap.h”
voidd OnClickichar* lpszPictureMame. char* [pszObjectName. char* lpszProperyMame)

i

/1 WINCC TAGNAME _SECTION_START

i syntec #define TagMNamelnAction "DMTagMName"
i mext TaglD - 1

A WINCC TAGNAME_SECTION_END

[ WINCC:PICHAME_SECTION_START

i syntee #define Pichamelndction "PictureMame"
i next PiclD ;1

#define PIC_0"T1_educt_tanks. Pdl"

A WINCC:PICHAME_SECTION_END

S5k Change\WorkField(SShMGetScreen(lpszPictureMName) PIC_0, TRUE);
i

M
Ready Line: 4 Calurnn: O
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48. Now we add the texts to the area for T1_educt_tanks. To this end, we select from the

object palette the static text. (— Static Text)

fi Graphics Designer - [A1_multipurpose_plant.PdI]

~|‘[ File Edit Yiew Arrange Tools Window Help -8 x
Dac@ oy [Xaa[ncddf[FRAA |22 Ak F@Ea|w
H Avial CEE =B =10
Em iy, R Ll “  Object Palstte -
. . R Selection A |
i : E—t . =- [l standard Objects
1 o
Ol £ Folvoon
I:l . ﬁ Palyline
MU - T e e s e e e e et e S | @ Elipse
OmE I L L L @ crde
. El ......... | By Ellipse Segment
.o Pig Segment
e ™\ Ellipse Arc
cool | 2\ Circular Arc
‘ A00 B rectangle
5 ‘100 @ Rounded Rectangle
2 '50 ..................... [&] static Text
| ] ~
BRI o oy s EON BAURI GRRINE BRNENT BONIN ORI WO BeR R el = |
10 Ehim b Rlin Bl b Bl b
|1DD‘DDD‘°/° ] BRI i BEN e g
( s DoEih s Doale omim sgenn Sl Do o e
[of1]2]3]als]e 7 8|af10[nn)12)13/14715 » [ 0-Layenw
For Help, press F1.  Deutsch (Deutschland) Stakic Textl - 360 ¥;20

49. Enter the text and change the font and the color. Using the menu bar is the simplest

way of doing this. (— T1 educt_tanks)

# Graphics Designer - [A1_multipurpose_plant.Pdl]

[ongonfe | - ool

e |
o1 2(3/als|6|7]8 9/10/11)12/13[14[15 » [ 0-Layen

~|‘[ File Edit Yiew Arrange Tools Window Help - 8|
D@ X230 & &P ¥ EAQR 22 ASa | ST HEYy R

| Avial I

Em s i W AR S DN WA Bl RN AUR RTE BwoR RHeR R A 7 -] Object Pakette -

mm | [T1educttanks & R Selecion 4|

S . ] =8 Standard Objects

. . Lo / Line

I:l . A Falygan

I:l . Y Palyline

. . .......................................... | @ Elipse

[ I R I @ Circle

. I:l ............ | B Elipse Segment

.-o Pie Segment

™ Ellipse Arc

o\ Circular Arc

B rectangle

@ Rounded Rectangle
IE Skatic Text

153

For Help, press F1.  Deutsch (Deutschland) Skakic Textl -t K56 YiEF

130 v:30
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50. Now, complete the picture 'T1_educt tanks’ with the texts and buttons shown here for
changing to T2, T3 and T4.

i Graphics Designer - [A1_multipurpose_plant.Pdl]

ﬂ— File Edit View Arrange Tools Window Help =
I [ | N?
| Avial
L] || Eelt i e
[N B S
om| |
LM
EE | A1T1B001 A1T1B002 A1T1B003
w0 |
Zoom B
LU I A1T2R001 ANIZRUGE S
-400) | oo
LTIV [
L>:
| =50 L
o5 | o o |[T3 product tanks
i
emnl ol [CAmswr] < Cameeoz] oo
e ATT3B001 AEB00Z | i
1 s
A1T4B001 Tow
1 - i Aonicd X -
5 >
0/1/2 3 4|/5|6/7 /8910111213 1415 » ;____D_'_}?Y_E_'ﬂ_
For Help, press F1, Deutsch (Deutschland) T Ki914 vi318 15} X11024 V1616

51. As the next picture we open 'T1_educt_tanks’ from the WinCC Explorer. There, after
having changed the background color to white, we want to have the library displayed

by clicking on Eﬂ (= Eﬂ )

fi Graphics Designer - [T1_educt_tanks.PdI]

oW = e @
L3 === 1
[=RE=RE=]

10
[100.000%

<
of1[2[3 a[s]e|[7 89 10[11)12)13)14)15 » [0-Layen

j *2 Standard |EZ Controls

'|
x

& Elipse Segment
‘ Pig Segment
™\ Ellipse Arc

o\ Circular arc
[ Rectangle

ﬁ- File Edt Wiew Arrange Tools Window Help =&
G A Yot & P x> ReQ | ASa|F HA v
& Arl v|[1s v R HE
.. '._Dt_:_iaclPaIatte =
A1T15001) A1T15002 A1T15003 A1TAX004] A1T1X005] A1T1X00E B -
El | - & selection 2
EE E’.::::E..:::E.'. SN < SEEEEE) < SN < & = 103 Stendard Objects
Om UL B Rmay sm pEa aan pie L sy MR Bl / Line
o 8
alyline
—_— .EI\'Y
ipse
Eg @ Circle
Zoam

Slyle Pletts—

| i Line Style

= solid

=={ Dashed

wued Dotted
1n .

@ Rounded Rectangle

»

3
Displays the library. Deutsch (Deutschland) -3 WiBES Yl I} K024 Vi616
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52. From the library, we now first drag a symbol for the pump into the work display and
then rotate it in downward direction.

*
(— Global Library — Symbols — E-Symbols — 20 _2 —» =N )

# Graphics Designer - [T1_educt_tanks.PdI]
ﬂ— File Edit Yiew Arrange Tools indow Help

DAy XEE o Ales [Faaa sy agag @y N

ifﬂ:Arla\ Vi I h 43

Elb.|ect P‘;alelte

1 . T g Ak selection A
mE || o e stanend obecs
Oom i @ Global Library s i Ui AR S Line

-
om || =5 Dspays N ed s ales 2lE 20E Al A Polygon
| -3 operation B D LR LU D A 2 Polyiine
. . 2} {1 PlantElements

@ Elipse
El D 1l = {21 Siemens HMI Symbol Librar 201 P
i A =-C Symbels & Circle

® (1 Corveyors B Elipse Segment

= {| 3 Esmbek b e e vine v i | B Fie Seqment
zom | | EE0 A Smboks e B B B i e ™ Elipse Arc

&[] Miscellaneous1 =
- 809y &[] Miscellaneousz 202 B Y RS i e o\ Cireular Are
=23 Mators i /N ST SEE [ rectangle
G- [1] Shut-OfF Devices v @ Bt i ;_K_-///-_ W R (@ Rounded Rectangle +
| >

v S s s Y e | [

SIEMENSASTEP 7

[>

‘ *a Standard | =3 Controls

1_00.00-0—;"/» POEN MITE NS GUE MRS M UREE MRS N MR MEu Ui Min el MU M Style Palette

=& Line Syle :|

= Salid
53 - e=q Dashed
= J S ﬂ.‘oéf
fo/1]/2)3/4 5/6 7|8 9101112131415 » | 0-Layen v

For Help, press FL. Deutsch (Deutschland) Gruppes -1 w20 Yi2s0

h Graphics Designer - [T1_educt_tanks.Pdl] bad
T‘l’ File Edit View Arrange Tools Window Help =l

joao@y[Xamned #L %]
T Avial v [12 v 1 ay

R e e S R e o SR — Object Paletts
ATTINDOG
Ly e e ettt o] R Selection

|

----- = [l standard Objerts

[y | - 0 Global Library A~ - B o/ Line

Ol | 1] # ccees £ LR p T e e wmaw s /-
EE | i# (1 Operation s < o <ot et o) 4 Polyline
Al =3 PlantElements Y S et SRR e o i

""" @ Elipse
CIE | | = 2 siemens Hv symbol Librar- 201 SR R R R R R | :
. - 4B Circle

.D A1 =123 symbols o — [
1 (1] Corweyars 5 R e e e o M Elipse Segment

J| =SaEs T B B b e b e 5 pie Seqment
— | -2 158 Symbols ol L £ "
Z ™ Elipse Arc
oo ’ E"D Miscellaneous1 = T T AR N SR T A £

Beal] -1 Miscellaneous2 20_2 2\ Cireular Arc
Sl oo 0 B b WEE sy it RN Sl i [ rectangle

L1 ) ] & [13 shut-Off Devices ¥ - [@ Rounded Rectangle »
‘ en | f)€ i | > ~ i

il ] "gSlandard|

S T Doy = |

Iﬁﬁ,ﬁ]xﬁﬁﬁﬁZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ:::::: Style Palette
| 7 7 o o e e S g 6 B S me ]| R :
_____ = sola

..... . and Dashed
|| = Dotted
< | ¥ : 1 B

fo 172345 6789 10/1112/1314/15 » [ 0-Lavero E

=)

Rotates an object by 90 degre Deutsch {Deutschland) Ghuppes -1 w520 V1250 R )
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53. Then, we drag a symbol for the valve from the library into the work display.

(— Global Library — Symbols — Valves — 45)

f Graphics Designer - [T1_educt_tanks.Pdl]

ﬂ— Fil= Edt ¥iew Arrange Tools Window Help - |8
Dac@AD [ XEaEoea fe [Faal ze(aeals@a R
" —
| Al “EE) W) =B
. . - ] .Db.iect.F'aIe.t.ta
- . | K Selection |
HEB [ £ 1 €_UA| = & standard objects
l:l . | (2 Siemens HMI Symbal Librar: » / Line
Om | | 1] = Csmbos @ Polygon
. . i 3 (23 Conveyars Y Palyline
& (2 E-Symbals @ Elipse
O/ ] (-] 154 Symbols ;
. l:l 4 & (2 Miscellaneous1 45 @ crcle
= ] -] Mscellaneousz - i Elipse Segment
] -] Mators B pie segment
e (¢ Shut-Off Devices ™\ Elipse Arc |
00l 1 & (2 shut-OFF valves N G
==l (21 symboles DIN3DE00 <\ Circular Arc
400 | -2 Valves ] % — M Rectangle
(oo too @ Praject Library hd o @ Rounded Rectangle
2 B IE | i B < |
;-25 D Controls |
0] Jis * e Pkt
|0/1/2/3 /4|5 6 7|8[9 1011/12/13[141156 3 | 0-layerd v
For Help, press Deutsch (Deutschland) GHUppesd T %480 ¥i130 17 x:30 vis0

54. After we have inserted -as shown here- additional lines and text fields, we are
positioning a rectangle to represent the tank, and select its properties. (— Rectangle
— Properties)

fi Graphics Designer - [T1_educt_tanks.Pdl] E|@|E
= |5 %

ﬂ— File Edit Yiew Arrange Tools Window Help
D@ XEg oo & P[0 = QA |22 Ash | F BHA K|
| Avial v| 18 v T ¥4
= S % ~ - -
HE — Dbject Palette
_ . K Selection ]
. . =-l§ Standard Objects
[y | -/ Line
S Bl E g : : LSA+ A1TILOO3. .. - - .. & Polyaon
. . i A Palyline
@ Elipse
E g @ Circle
By Elipse Segment
&I Chrl+% ‘ Pie Segrent
Zoom Capy Ctrl+C ﬂ _______ ™ Ellipse Arc
00| Duplicate D &Y Circular Arc
- 400 Paste Gl s o I Rectangle
> 100 Delete bl @ Rounded Rectangle v
5_D_ | Cuskomized object R HEmi & | >
& __GobR oblegt L | *2 Standard |EZ Controls|
10 Linki 3 ;
_______ — feng .=+ Siyle Palette
iQD.DDD ,/° =] Line Style 4_\:
= Salid |
~=d Dashed | |
|01 234|567 8|9 10/11/12[13[14/15 3 | 0-Layer | TR = R
Displays the pri Deutsch (Deutschland) Rectanglel -1 %1280 ¥:190 7 %1100 Y1170
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55. To change the color we deactivate the global color scheme.

(— Properties — Representation — Global color scheme — no)

B Object Properties

-WI?I%' |Hectang|e | |Hectang|e1 vi

Properties |E vents)|

= Rectangle Attribute St.. Dyna.. | Up.

Geometry clobal shadaw ves A% [
Colars @lobal calor scheme ER C

“ Styles Objeck transparency 0 E [
Flashing
Miscellaneous
Fillirg
Effects

£ |

56. Then we change the background color to white.

(— Properties — Colors — Background Color)

Bl Object Properties

-Wlf,?lﬁfl |F|ectang|e | ‘Flectangle'l e i
Properties |Event$
=] Rectangle Attribute 5t...  Dyna... Up..

Geomeky Barder Calor [ i:% L
Colars Border Background Calor [ 3.F C

- Sbyles Background Color C_14F C
Flashing Fill Pattern Color Y L
Miscelaneous
Filling
Effects

< | =
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57. Now we are configuring a display of the level encoders. To this end, we are drawing
-as shown here- a circle into our display. Then we select its properties.

(— Circle — Properties)

# Graphics Designer - [T1_educt_tanks.PdI]

ﬂ— File Edit Yiew Arrange Toaols ‘Window Help =& x
DncME )y ¥XEaR O &L AAH 22 Asa (88 W
e Aval v [+ =0 B
. . : . : : : : : : : 1 Object Palette
H . - & Selection i
. . =& standard Objects
i | / Line
l:l . . . . . . 2 . . . . . . . . . . . . . ‘ Polygon
= : : : : : : : : : : : : : : : : : : : : A ealyline
= : : 3 3 : : : : 3 3 : @ Elipss
B : ; ; : : : : wle. . : 1AL A @ Cdircle
= . . . " s . . o o il [1 -[ B Ellipse Segment
B Copy Chrl+C . B Pie Seqment I
T Duplicate . ™ Ellipse arc
_ 800 ed UCt tank 8003 Paste Chrl+ “f &\ Circular Arc
‘ 400 Delete Del Bl Rectangls
]_) 100 X X X R X X X Customized object 4 ; @ Rounded Rectangle &
“E0 ; : ; : ; : ; Group object » : < E -
-1 Linking v| | *2 Standard |E3 Controls |
1DI Style Palette
|150-UDU!/’ = Line Style ~|
i —| Solid T
: . : ; . . ; - T : 5 . : =={ Dashed |
= | > I wnd Dolted Bl
012 3 456 7 89101112 13/1415 3 | 0-Layer0 v| m il FH [ e i
Displays the pri Deutsch (Deutschland) Circle1 %373 YI20L #1010

58. To have the color displayed dynamically, we deactivate the global color scheme. (—
Properties — Representation — Global Color Scheme — no)

M Object Properties

©2|22] [cice | [Eircte Fl

7 Froperties iEvents |
= Circle Aktribute St...  Dyna... Up..
Geometry Global shadow Yes {} b
Colars Global color scheme 3;3 C
Styles Ohiject transparency u} ﬁ C
Flashing
Miscelaneous
Fillirg
Effects
£ |
TIA Training Manual Page 41 of 52 Module P02_01

Status: 12/2010 PCS 7 for Universities



SI E M E N s Industry Automation and Drive Technologies - SCE

59. To implement a dynamic display, we select the background color with the right mouse
key, and then the dynamic dialog.

(— Properties — Colors — Background Color — Dynamic Dialog)

I Ohject Properties

@ 2]22] e | |EEE

= Circle Abtribute St... | Dwna Up, I
Geometry Border Calor [ EeS O
Colors Border Background Color [ 3\__} O
Styles Background Colar ; =

; =I S - '\G’ Dynamic Dialog.. .
Flashing Fill Pattern Color R EE Eots =
Miscellaneous | C-hction...
Filling YBS-Action. ..
Effects Tag...
Delete

60. In the following dialog, we first select the data type Bool, and then we change the color
at Yes/TRUE to green. Finally, we select ‘'Tag’ to make it dynamic.

(- Bool - Yes/TRUE —» T D — Tag)

Dynamic value ranges |1|[z|
Ewent name -
s Apply
g
| |
E xpreszion/Formula
| O
Tag ...
Fiesult of the Expression/Formula Function ...
Operatar ..
{*) Boolean
) Bit
{3 Diirect
Add..
Rernove
(%) Do nat evaluate tag status
() Tag status () Quality Code
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61. At Tags, we select as data source 'STEP 7 Symbol Server’ and there, at the symbols,
Input 13.0 for ’level monitoring educt tank BO03 Operating Point H'.

(— Data source —» STEP 7 Symbol Server —» A1.T1.A1T1L0O03.LSA+.SA+ /13.0 / level
monitoring educt tank BO03 Operating Point H — OK)

B Tags - Project: D:\Programme\SIEMENS\S TEP 7As 7 projA\SCE_PCS7\SCE__Prjwincprojd0S(1)y¥05(1).mcp E|g|

+] o EE | STEP 7 Symbal Server
. |[_|ES Wariables
T . Data solrce: | — yy . |
Filter: | ¥ | i
1 ~!
= & STEP 7 Symbol Server Marne Data Type | Address Comment ~
= (=1] 57 Program(1), SCE_PCS7 P |\E} o1 A1HOO1 HS+- 5TART  BOOL I 00 Main pawer switch multipurp—
E' % Symbls 5] 81.A1HO0Z. H5 4. OFF BOOL 1 01 emergency switch OFF
-1 DA 5] 41.A1H003.HS+-.LOC BOOL I 02 local operation mads swikch
@ A1.T1AITILOOL LSA+.5A+ BOOL 1 1.0 lewel monitoring educt tank
@ A1.TLAITILOOL LSA-.SA-  BOOL 1 11 level monitaring educt tank
ALTLAITILOOZ LSA+.5A+ BOOL 1 z.0 level monitoring educt tank
ALTLALTILOOZ LSA-.5A-  BOOL 1 21 level monitaring educt tank
@ A1.T1AITILOD Sh+ I lexel monitoring educt tank
@ 81.T1.A1TILOOZ.LSA-.54-  BOOL I 31 lervel monitoring educt tank
@AI.TI.AITISDDI.SO+.O+ BOOL 1 1.2 purnp autlet educt tank BOO
" &‘Im.n.mnqnm.qu.r RO (9] n.1 rumn rnHeE sdoet Fank BOn Y
< 2| | |
ak ]—[ Cancel ]—[ Help -
62. Then, we accept the settings in the dynamic dialog.
(— Apply > E)
Dynamic value ranges
o
| pply
|Tag | &
E xprezzion/Farmula
. .
{'S74Program(1]481$T 1561 TILODI$LSA+ 554+ | [:]
Fezult of the ExprezsionFormula
D ata Type
| Walid range Bac... 3 Analog
ez £ TRUE [ (%) Boolean
Mo/ FALSE [ JBit
() Direct
(%) Do not evaluate tag status
() Tag status () Quality Code
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63. The steps shown above are also performed for encoder 'A1.T1.A1T1LO03.LSA+.SA-/
13.1 / level monitoring educt tank BO03 Operating Point L. Then, the elements shown

here are highlighted together and grouped.

(— A1.T1.A1T1L003.LSA+.SA- / E3.1 / level monitoring educt tank BOO3 Operating
Point L — Group Object — group)

i Graphics Designer - [T1_educt_tanks.Pdl]

1’)— File Edit %iew Arrange Tools Window Help
D@ » XEF O & P | REQR |22 A6 F #Ha | KW
I - 1
| Avial v| 5~ H(
.................... [
mm | T none RURNED ROREN S Ry R RUBREN 8w Object Paletts
Ol R Selection "_I
. . =& standard Objects
l:l . -/ Line
I:l . @ ralygon
A Poline
HE
I:l E] @ Elipse
@ Circle
. I:‘ Cut Chrl+¥ B Elipse Seqment
||| e : Copy Cr+C B Pie Segment
o - Recesd mied Stnen MR S i o Duplicate % Ellpse Arc
Dl i s s wei owmE " : Paste Chrly N o
B D meem maema S e :\ Delete Del o 1 Seuar A
- R e : i [ Rectange
M EER R R R R i i J Custorized obiect v B @ Rounded Rectangle |
SRl ol L Dok e L T i
ol - o 2L Bl BB RS i A Lo J ; < =
Gl e '%[ sl Pt - %2 Gtandard B Controls |
o
Tl G sims sive given Sodie Sod ! A Emeviiatienn, 0 BE siiie ng
| S . o Propért\es ) I StiePalette
|50.000 /° ...................... ) o LS = Line Style » |
COLRIRE D R PR B v SRR PR PR Rudd BEld R B = Solid |
..................................................... v H ﬁ Diashed |
< 5 | Doted all
0/1/2(3 4 5|6 7 8 9101112131415 3 | 0-Layerd v[|EEITLHEM L = 0 H
Groups the sele Deutsch (Deutschland) Mulkiple Selection - Wi130 Yi10 I X450 Y1390

64. Then, we copy the group. (— Copy)

|"1 Graphics Designer, - [T1_educt_tanks.Pdl]

=13

1’)— File Edit Yiew Arrange Tools ‘Window Help

-8 %

ODnco@ )y @R & £ 2 QAR 22| M0 & #Hy (R
[ e |
7 Al ¥ e &S B
WD WUl fohvEnt tmiias Meniall Gsyals Wi o
EE DRl RRER RNRe RRRRER R piER s RN TRRAER 8 Dbject Palstte
K selection 2] |
=-[l§ standard Objects
- Line
. Polygon
ﬁ Polyline
£ @ Elipse
Cut Chrl+i { S B @® circle
| Chrl+C T i Elipse Segment
Duplicate e s
paste vl SEIEES & pre Segment
Delate Del ,c ™ Ellipse Arc
"""" &Y Circular Arc
Customized abject EE 2o & .
Group object 3 ERTAT:
"""" @ rounded Rectangle |
Linking b alaie B < =
e oot | %= Standard |ES Controls
Properties b
i ! =y
Al
1l
~] --m=d Dashed |
< > e Dotted amill
0123 456 7 8 9101112{13/14]15 » | 0-Layerd v il (=] i
Copies the sele Deutsch (Deutschland) Groupl - W30 Y110 I 450 v:390
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65. Next, we open the library and enter the group in the project library. (— — Project
@ clobal LibrariF35te]
@ Project Library
66. Our group in the library is then renamed 'educt_tank_V1_0’.
(— educt_tank V1_ 0 — )
M Library D:\Programme\SIEMENS\STEP7\s7projiSC... [ ][]
= == T G
@ Global Library
Qﬂl Project Library
| educt_tank_¥1_0 |
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67. Now, in picture 'T1_educt_tanks.Pdl’, the picture blocks (face plates) for valve
’A1T1X006’ and pump 'A1T1S003’ are positioned as shown here.

f Graphics Designer - [T1_educt_tanks.Pdl]
ﬂ— File Edit WYiew Arrange Tools Window Help L,

Dmodr | ¥azncd ffixaaaze asa S 82| 8|

0 Avial

) o) - "
- 2% IDbiect Palette

R Selection -

=l standard Objects

/ Line

‘ Palygon

Q Palyline

@ Ellipse
‘ @ Circle

B Ellipse Seqment

.o Pie Segment

™ Elipse arc
2 Circular Arc
B rectangle
@ Rounded Rectangle

= |

| *2 Standard |E3 Controls |

Style Palette

=& Line Style ~|
= Salid 0 |
== Dashed
— i 9|
[o[1]2[3/4a 5 6 7 8 9/10/11/12[13[14)15 » [ 0-Laven || 15
For He Deutsch {Deutschland) - Wi219 Y380 i

68. Picture 'T2_reaction.Pd!I’ is set up just as picture 'T1_educt_tanks_PdI’. Here also, a
group ‘reaction_V1_0'’ is stored in the project library. The stirrer can be taken from the
library as the picture is generated. (— Global Library — Symbols — E-Symbols — 11)

fi Graphics Designer - [T2_reaction.Pdl]
ﬂ— File Edit Wiew Arrange Tools Window Help - 8 X

=S50 d PP [FRA_ Z2 A<a 8 HA W

/

EEREE=N [ S

[T Avial
. L e i Db.iec.:tF.';aIette
HE T W seect 4
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. _ B
=-l§ standard Objects
N .
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. . @@ Elipse
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™ Ellipse arc
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800 2\ Circular arc
- 400 B rectangle
5 999999,9 @ rounded Rectangle
9999999 Einheit
= I
| #a Standard Controls |
SR |l
| = & Line Style Al
=/ 5olid )|
v g gatsthedd |
<— I > L _._.'\Df..ae_c\_- v_.‘! |
lo/1/2 3 4 56 78 9101112131415 | 0-Layero E
For He Deutsch (Deutschland) s W74 Y1327
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69. The picture ‘'T3_product_tanks.PdlI’ is set up just as the picture’T1_educt_tanks.PdlI'.
Here, the product tank is stored in the project library as the group
‘product_tanks_V1_0’. The valve can be taken from the library as the picture is
generated.

(— Global Library — Symbols — Valves — 46)

f Graphics Designer - [T3_product_tanks.Pdl]

ﬂ— File Edit WYiew Arrange Tools Window Help L
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71. To open a certain picture, we click on ’A1_multipurpose_plant’ in the overview area, for
example. A window appears with the pictures listed. (— A1_multipurpose_plant)

11/12/10 |23:58:45.995 |0  |A1_multipurpose_plant/T2_reactiof Runtime error

ma

| §2)

72. In our picture ’A1 multipurpose_plant’, an overview of all areas and the block icon for
the step sequence are displayed. By clicking on the block icon, we can open and
operate the SFC_Product01.

(— SFC_Product01)
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73. Here, the step sequence can be started, watched and operated, just as directly as in
the SFC Editor.

|
Uk a)o1 | |51 s |7 comcond

! ! " - ™ Cyclic operation
[ ﬂ | 51 I Time monitoring

o (S g oo ive
BlE] Rt |l fes | T i

74. Here, we can see the operating screen for ‘'T1_educt tanks’, with the face plates for
'Valve_A1T1X006" and 'Pump_A1T1S003’. Within the face plates, their operating
modes can be selected and then operated in that mode.

S d il el
3 _-----n @
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75. Here, the operating screen for 'T2_Reaction’ is displayed with the faceplate for
‘PIDTemp_A1T2T001’, the PID controller for the temperature in the reactor. The
controller parameters can be changed in this faceplate.

rm@‘] | |E;_ﬂ\12111zu1011.3755w

e || 0 [TTTIT] [T TTTT SIEMENS

[ NENNNE

[

I ’7
A1T2X004 A1T2X005] ATT2X008]

A1125002)
L3} .

ANTZX003

- Edlose plantT2_reaction/A1T2T001/PIDTemp A1TZT001
T [l A e v 5]
Wode Manual =/

110,000 e
setpoint [ERSEY -
Man var int

£ [ o
| AN 351 %
0. out [ 251 %

0.°C
T51% 0000 1130 Com—
W T B e
|| o % 50 100
A1T25003

(=

reactor R001

] IO bl ]l e ¢ @[] Dl sl ]| Hahe] 5] du| <o |

76. Here, the operating screen for "'T3_product_tanks’ is displayed with the faceplate for
'Valve_A1T3X001.

Ir—:ljf;gﬂ | “éﬂ [121172010 11:29:08 PIA
btomsemessopon] | LLLLLI . SIEMENS
| I
mEmm -
oane: e

T3 product tanks

(IR
I # Single-Drive/Dual-Feedback Valve n
= a8 E}_plantTa_product_tanks/A1T3X001/VALVE_A1T3X001

| ] ’T@W
"—w Mode

X

Command
STATUS "=‘ ’—‘
"—w | Monitor.
[[Wonitoring v.iock @
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77. To exit runtime, press the button ‘@|

(—» ‘@| — Deactivate)

|[=| izmzore o oe 20

esen] [ | 1110 [TTITE [T SIEMENS
LELLLES LLLLT 2] LLLLLI®
LT LLLLTTE] LLLLIE
LITT 1§ [ EEEEE D LTTTTas] b
T3 product tanks

lr—iLSA+_A1 T3L001

product tank B0O1
Exit Runtime @

Are you sure to deactivate the runtime session ?

“—' LSA- A1T3L001 If you agree push the "Deactivate” button.

Deactivate Cancel

-

< ® T a 21 R O N PR e
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EXERCISES

We are going to apply to the exercises what we learned in the theory chapters and the step
by step instructions. To this end, we are utilizing the already existing multi-project in the
step by step instructions (PCS7_SCE_0201_R1009.zip) and expand it.

In the step by step instructions, again only one plant line was implemented. For that
reason, the objective of the exercise is to implement the missing line. The tasks are
designed to be an aid for generating all needed plant parts in the configuring tool WinCC.

TASKS

The tasks below are based on the step by step instructions. For each exercise, the
corresponding steps in the instructions can be utilized as an aid. Regarding the
arrangement, the VDI3699 [1] rules have to be noted.

1. Educt containers A1T1B001 and A1T1B002 are to be implemented in addition to
container A1T1B003 in the picture 'T1_educt_tanks.pdl'. The pumps and valves
needed for this are already available and can be used directly for the new plant parts.
The containers should be taken from the library so that their representation does not
differ from the container generated initially.

2. Reactor R002 is to be implemented in addition to Reactor R001 that already exists in
the picture 'T2_Reaction.pdl’. Also, the connection from the outlet of Reactor R0O02 to
the inlet of Reactor R001 is to be displayed.
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