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HMI| GENERATION

TRAINING OBJECTIVE

After working through this module, the students will be able to design and implement a
graphic user interface for efficient process monitoring and control. To this end, they will be
familiarized with the objective of process management. They understand the basic
concepts of representation and are acquainted with different representation techniques.
This enables the students to generate a graphic user interface in PSC 7 that is useful and
efficient.

THEORY IN BRIEF

A modern process control system such as PCS 7 offers operating staff different screen
based windows to the process; with it all process control tasks can be handled. Based on
the large amount of information the operator has to take in and process from the technical
process, structuring the information makes sense. In addition, certain rules have to be
adhered to for navigation and representation in order to establish an interface to the
technical process that can be operated well and that supports operators as well as possible
in their manifold process control tasks.

PCS 7 supports the design process of process screens for operator control and monitoring
in multiple ways. First, for many of the elementary blocks and individual control functions
used in basic automation, operator icons and operator panels are defined that enable
project-wide uniform interaction with similar technical equipment. Second, the plant
hierarchy can be used to advantageously structure the represented information.

Based on this structure, very many elements of the operating system that have to be
executed manually in other systems can be generated automatically and error-free by
means of a generation run. The two essential remaining tasks when designing the process
screens are the representation of the static process structure (containers, pipes, etc.) for
better orientation, and inserting elements to navigate along process flows on a plant
hierarchy level.
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Figure 1: From individual drive function to the operating screen
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By means of the generation run, icons are set up for all operable blocks of a hierarchical
level. The icons then only have to be moved and enhanced with static elements in order to
obtain a complete operating screen (see Figure 1).

Unrestricted for Educational and R&D Facilities. © Siemens AG 2015. All Rights Reserved.
P02-01_HMI Generation_V8.1_S0915_EN.docx



SCE Training Curriculum | PA Modul P02-01, Edition 09/2015 | Digital Factory, DF FA

THEORY

OBJECTIVES OF PROCESS CONTROL

The task of an operator in a process plant is to perform the intended operation of this plant
economically and environmentally sustainable. This task is called process management.
Operators have to ensure consistently high product quality and amount (yield) and keep
the amount of rejects as low as possible; they also have to compensate for disturbance
factors such as varying characteristics of the raw material used and for faults in the plant or
fluctuating throughput. Operators have to see to it that the availability and life of the plant is
maximized. Moreover, they have to ensure that the emission limits are observed and
energy and material consumption is minimized [1].

To attain these goals, operators have to be constantly in a position to monitor the plant, to
diagnose faults and to intervene in the running process to remove faults. The operator’s
workplace is the operator station at a control desk. This operator station has available all
displays and intervention capabilities that operators need to perform their task. The control
system provides them with a user interface that enables them to carry out their tasks
according to ability, skills and requirements [1].

CONCEPTS OF VISUALIZATION

The visualization of data and information in the graphical user interface has a deciding
influence on operators’ performance. For this reason, it has to be in line with their abilities,
skills and requirements. The following questions should therefore be answered:

1. For whom and for what are we visualizing?
2. What s to be visualized?
3. How is it supposed to be visualized?

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

Organization of what we want to visualize

The information and data to be visualized has to be organized suitably for the visualization.
We have to specify how the existing elements are structured and arranged, how they relate
to each other and how it is possible to navigate among the visualizations. To this end, we
have to specify how much data and information is to be visualized overall (Quantitative
aspect). We also have to specify which information and data is to be visualized
simultaneously and jointly (qualitative aspect).

We have to decide in this case what the ratio is to be of what is new (information, dynamic
display share) to what is known (data, static display share). The aim is to share information
as much as possible but with sufficient data for a correct interpretation of the information
suitable to the purpose.

The result is the distribution of information and data to the different operating screens.
Now, we still have to define how the operator gets from one operating screen to another
(navigation).

Print growth

Depending on the user interface, only a limited area is available for simultaneously
displaying data and information. To ensure that the information and the data is legible and
distinguishable in all operating situations, only a certain share of this area is to be assigned
characters. This share is called print growth of the visualization.

The recommended print growth depends on the type of characters and the display elements
as well as on the necessary arrangement of these elements. Thus, it depends on the
visualization technique used. For example, the print growth of a process flow diagram should
be no more than 50%; for a message page, on the other hand, it may be up to 80% [1].
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Coding

Coding specifies how certain information is represented. Information can be coded
through color, shape, form, extension, direction (angle), position and dynamics (flashing).
Uniform coding facilitates the assimilation and evaluation of information for the operator.

Good coding is clear, distinguishable and does not contradict existing conventions. For
example, the color green should never be used for a STOP signal. If instead a red flashing
signal would be used as coding for STOP, this coding should be used consistently for the
entire user interface. Also, this coding should not be used for any other information in order
to rule out confusion. In addition, good coding should be plausible: the operator learns and
remembers it easily.

Conspicuousness

A central task of the user interface is directing the operator’'s attention to important
information. Because different information is usually displayed on an operating screen, it is
advisable to design this information with varying conspicuousness corresponding to its
relevance and priority. The more conspicuous the information, the sooner it is discovered.
In addition, based on its conspicuousness, the operator recognizes the information that
requires the most attention at the moment. Table 1 shows the stepped increase of
conspicuousness of the visualization for different information, based on a few examples.

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

Increasing conspicuousness of means

/\ Combination of means Application
& | |Contrast| Color [Flashing Acoustical
= signal
N
'c—g high X X X Alarm
% high X X ) Change of state (requiring
o acknowledgement)
8 . Change of state (not requiring
P high X - -
@ acknowledgement)
_é high X - - Curves
o
@ h Text of message line, explanatory
o] igh - - -
o texts
2 : selctable and operator-controllable
5 medium - - - .
@ object (keys)
(&)
5 low i i ) currently not selctable and operator-
= controllable object
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Consistency

Often, certain information occurs in several visualizations at the same time. In this case it is
important that this information is visualized consistently in the entire user interface. This
means the information looks identical in all visualizations, and behaves identically. The
same terms and icons have to be used. The operation sequence should always be the
same, and the system reaction to operations should be similar with respect to time and
content.

VISUALIZATION TECHNIQUES

Basic Structure of the Display Area

The display area should always be structured the same for all types of visualization. For
the operator, it facilities orientation, information assimilation and thus process
management.

The recommended basic structure according to VDI 3699 [1] is shown in Figure 2. A
message line is located in the upper area where the most current messages are displayed
as group messages. Below it is an overview field where the available visualizations (for
example, process pictures in PCS 7) are listed. From here, any visualization can be
opened. The working area occupies the largest part of the display area. Here, the currently
selected visualization is displayed. The lowest area contains the key field for activating
general functions. In the working area, windows with supplementary information (such as
different views of PCS 7 blocks) can be opened in addition. All areas except the working
area are reserved and are permanently displayed.

Message line Overview field
T p
'}
Display window Working area

oooOodo I DOO00 Oooodoo CIC )

Key field

Figure 2: Basic structure of a display area
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Flowcharts

A flowchart is the "schematic representation of components including their connection
through (flow) lines to show relationships in a control plant and in control engineering” [1]. It
represents a simplified plant structure and provides information about the paths of material,
energy and signal flows between the different plant units. With the aid of flowcharts,
process and control information is represented and interventions in the process are made
possible.

Flowcharts consist of static and dynamic elements. The static display elements are
represented by the root screen. This root screen contains the dynamic display elements
that are continuously updated.

The static root screen provides the context for the dynamic picture elements, which means
it indicates the meaning of the represented objects and their relationship among each
other. The root screen represents all data that remains unchanged during the display. This
data is the display background, the headings and labels as well as the plant units and the
devices (if their representation is not to change).

The dynamic picture elements provide the information for process control. Display
elements represent the changes, characteristics and relationships of the process values.
They reflect the state of the plant, of the control system or of the process. Selection and
operator control elements make it possible for the operator to intervene for process
control. Furthermore, additional information such as function charts or curves can be
inserted in the flowchart as a window.

Flowcharts are subdivided as follows:

— Control flowcharts represent only the components of control systems such as
regulators, sensors and controllers as symbols. They are connected to each other with
signal flow lines.

— Process flowcharts graphically represent plant units in a simplified way using
symbols. Here, three different kinds are differentiated:

— A basic flowchart represents plants, sub-plants or plant units in the form of
rectangles. They are connected to each other with flow lines for materials, energy
or energy sources.

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

— A pipe and instrument diagram (P&l diagram) represents the technical
equipment of the plant using graphic symbols. In addition, process tags, control
blocks and actuators are represented. The symbols are connected to each other by
lines for pipes and signal paths.

In PCS 7, flowcharts are called process pictures. In the step by step instructions,
different process pictures are generated for the configured plant.
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HMI GENERATION IN PCS 7

PCS 7 has an extensive operator control and monitoring system that consists of the
following subsystems [2]:

— Agraphic system for displaying process information and for process operation.

— Acurve system to represent and analyze time sequences of stored process values.
— A message system for diagnosing the process.

— Alog system for documenting the process.

— Anarchive system for storing and maintaining process values, messages and logs

In this chapter, the PCS 7 graphic systems is introduced. The message system will be
described in the subsequent chapter ‘Alarm Engineering’.

The graphic system represents the plant in a plant overview, shows process pictures in the
working area of the user interface, makes available elements for process and system
operation and indicates alarm states. The corresponding user interface is generated on the
system’s operator station (OS). Thus, the OS is the central station for monitoring and
operating a PCS 7 plant [2].

Configuring the User Interface in PCS 7

The selected plant hierarchy of the project is the basis for the organization of the user
interface. The plants and subunits that were set up are represented in the user interface
with corresponding process pictures. Picture names and directory names of the plant
hierarchy are included automatically. In the process mode, the process pictures are
represented in the overview area corresponding to the plant hierarchy.

First, the process pictures of a project are set up at the corresponding location in the plant
hierarchy and assigned to an OS. The OS then has to be compiled. After that, the process
pictures can be configured in the Graphics Designer of the WinCC Explorer. The
Graphics Designer is an editor where static and dynamic picture elements can be
inserted, arranged and interconnected.

Configuring the Process Pictures in PCS 7

Technological blocks from PCS 7 libraries that can be operated and monitored include
corresponding graphic representations, so-called block icons. When the process pictures
are configured, they are inserted automatically in the corresponding screen. Overview-like,
block icons provide the most important information about the represented block in the
process picture.

By means of the block icons, different pre-configured faceplates can be called that open
as a window in the working area. Faceplates are dynamic diagram elements that are
connected to the parameters of the represented block and are updated automatically. They
make it possible for the operator to extensively monitor and operate the associated
technological block. Depending on the block type, different views exist for the associated
faceplates. These views enable the access to parameters for very specific tasks. For
example, in addition to the standard view there often also is a parameter view for assigning
parameters, a message view for diagnostics, or a limit view for setting operational limits of
the setpoint. It depends on the represented technological block which views are offered.

The Graphics Designer makes additional dynamic standard objects available that can
be inserted manually. These objects can be interconnected directly with the 1/Os of the
blocks in the CFCs and SFCs and thus realize the desired dynamic behavior. Examples for
standard objects are input and output fields for entering and displaying values, status
indicators for displaying binary states of an object as well as bars for the relative
representation of values.
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In addition, the Graphics Designer provides different libraries with pre-assembled
graphic elements such as piping or valves that can be used to generate the static root
screen. You can also create and use our own graphics.

In the step by step instructions below, additional characteristics and capabilities of the
Graphics Designer are presented. Moreover, important WinCC tools are introduced.

LITERATURE

[1] VDI/VDE 3699 (Ed. 2014-01): Process control using display screens

[2] SIEMENS (2014): Process Control System PCS7: OS Process Control (V8.1).
A5E32785344-AA. (http://support.automation.siemens.com/WW/view/en/103151477)
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STEP BY STEP INSTRUCTIONS

TASK
In this task, the operator station (OS) is created after a few presettings on the SIMATIC
Manager.

We are creating the following: an overview screen of the multi-purpose plant, and one unit
picture each for the educt tank, the reactor and the product tank. First, a solution for a tank
is generated for each unit.

TRAINING OBJECTIVE

In this chapter, the student:

— Learns to generate the operator station (OS) in the SIMATIC Manager
— Is familiarized with the Win CC configuration environment

— Learns to build pictures in the Graphics Designer

These instructions are based on ‘PCS7_SCE_0108 Ueb_R1504 en.zip'.

PROGRAMMING

1. First, change the object properties of your picture on level A1_multipurpose_plant.

(— Al_multipurpose_plant — Picture(2) — Object Properties)

| SIMATIC Manager - [PCS7_SCE_MP (Plant View) -- C:\Program Files\Siemens\STEP7\S7Proj\PCS7_5_4\PCS7_MP] =] & | [EE]
File Edit Inset PLC View Options Window Help .=
0O | &7 db 2 S |- [ < No Fitter % R@ BB
=-{@a] PCS7_SCE_MP T1_educt_tanks 2_reaction T3_ product_tanks (g T4_rinzing
E@ PC57_SCE_Pij ATHOOT [ ATHODZ [ A1HOO3 [ 5FC_productDl
-] Shared Declarations [ 5FC_rinzing +r EEF
[ &1_multipurpose_plant Open Object Ctri+Alt+0
T1_educt_tanks
@ educt_tank BOO Cut Ctrl+X
{9 educt_tank BO02
— Co Ctri+C
19| educt_tank BOO3 [ )
=] T2_reaction Paste Ctrl+V
@ reactor RO0T
@ reactor RO02 Bekte Bl
=) T3_ product_tanks .
= = A Protecti >
{9 product_tank BOO1 ceess Frotection
19| product_tank BOO2 Print >
T4_rinzing
finsing_tank BO01 Plant Hierarchy »
-4 PCST_SCE_Lib
SIMATIC BATCH 3
Rename F2
Object Properties... N Alt+Return
Displays properties of the selected object for editing.
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2. As the name, enter ‘A1_multipurpose_plant'.

(— General > Name —»Al1_multipurpose_plant)

T
st Wock e -_— =

General | Block icons I

MName: |A'I _muttipurpose_plant

Path: |F'CS?_SCE_F'|']\OS{‘I NGraCShPicture(2).Pdl

Plart path: |PCS?_SCE_F"1V’!1_muﬂipumOSEJJIam

Storage location “\Program Files"Siemens"STEP 7\S7Proj\PCS7_S_4\PC57_Prj
of the project:

Author: I

Created:
Last changed on:

Comment:

ok | Aoy | Cancel |

3. Derive the block icons from the plant hierarchy.

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

T
e Wocs e ——

General Block icons |

[# Derive the block icons from the plant hierarchy.

QK I Apphy Cancel |
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4. Inthe levels T1 to T4, insert pictures with a right click and ‘Insert New Object’. Assign
names to them as shown in the example below for T2. (— Insert New Object —
Picture — Object Properties — Name)

) SIMATIC Manager - [PCS7_SCE_MP (Plant View) -- C:\Program Files\Siemens\STEPT\S7Proj\PCS7_S_4\PCST_MP] ===
[l File Edit Insert PLC View Options Window Help - [&] =
O = | & dh 2 Sp |- EEOEE [ < No Filter ~|% E@ BEM

E--@ PCS7_SCE_MP reactor BOO1 leactor ROOZ
-89 PCS7_SCE_Pi

@-{Z7] Shared Declarations

=t A1_multipurpoze_plant

T1_educt_tanks

-] educt_tank BO0T

{&8] educt_tank BOOZ

: % educt_tank BO03

Cut Ctrl+X

Copy Ctrl+C
Paste Ctrl+W

* @ produs

B8 podul  pejere Del

(B T4_rinsing
Insert Mew Object » Hierarchy Folder
(& PCS7_SCE_Lib
Access Protection 3 R
Print » Sha
Plant Hierarchy N A.ddltlonal Document
Process Tags 3 Gt Ik
Models » Eepot
Inserts Picture at the cursor Equi p .

CIAATIC BATAL . quipment Properties

)| SIMATIC Manager - [PCS7_SCE_MP (Plant View) -- C:\Program Files\Siemens\STEPT\STProp\PCST .. | = || = |[z254]

File Edit Inset PLC View Options Window Help - || & %
Oa |87 & | & R [ <o Fiter > - | 8@
E-{za] PCS7_SCE_MP L] reactor ROOT I8 reactor RO02 -Pr [T2_reaction

=& PCS7_SCE_Py N
(-7 Shared Declarations
EI A1_multipurpoze_plant
E-[Ea] T1_educt_tarks
{&] educt_tank BO01
{&] educt_tank BOO02
B8 educt_tank BO03

@ reactor RO
B8] reactor RO0Z

@ product_tank BOOT
{&# product_tank BOOZ

Bg| ringing_tank BOO1
- g PCS7_SCE_Lib

Press Fl to get Help. & PLCSIM(T
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5. Then, the block icons have to be generated and updated. (— Al_multipurpose_plant
— Plant Hierarchy — Create/Update Block Icons)

)| SIMATIC Manager - [PCS7_SCE_MP (Plant View) -- C:\Program Files\Siemens\STEP7\S7Proj\PCS7_S_#\PCST_MP] o = =]
File Edit Insert PLC View Options Window Help - |5 =%
0w |87 =) By i E |:NOFi|ter> ﬂvﬁ? %?g BEM
[=-{=5] PCS7_SCE_MP T1_educt_tanks  [gg) T2_reaction T3_ product_tanks [gg) T4_iinzsing [ atHOO1
EI@ PCS7_SCE_Pri ATHOOZ R A1HOO3 [ SFC_productdt  [FSFC_rinsing ﬂ— A1_multipurpose_plant
(-] Shared Declarations
Cut Ctri+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Insert New Object 3
Access Protection 3
Print 3
- PCS7_SCE_L Plant Hierarchy » Settings...
PSR ' Check Consistency
3
M Open Check Log
3

LI ENAR Create/Update Block Icons...
Rename F2 Open Block Icons Log L‘\’
Object Properties... Alt+Return Change AS Assignment...

Creates/updates block icons in the selected pictures, Change OS Assignment...

6. In the window that opens, set ‘Chart’ under

...components of the HID’ and the

included lower level hierarchy levels to ‘1’. Confirm with ‘OK'. (— Chart — Lower
hierarchy levels included — 1 — OK)

-

Create/Update Block Icons

Black icans will be created ar updated far the fallowing pictures:

(w1 _rulbipurpose_plant'A1_mulipurpoze_plant

(w1 _rulbipurpose_planttT1_educt_tankshT1_educt_tanks
(w1 _rulbipurpose_plant\ T 2_reaction\T 2_reachion

(w1 _rulbipurpose_planthT3_ product_tanks\T3_product_tanks
[w]&1_rulbipurpoze_plant' T 4_nnzings T 4_rinzing

The object name TAG iz made up of the following
components of the HID:

Chart ﬂ

Lower higrarchy levels included: -

£oom block iconz
Zoom factor [50 - BO0E): 100

[ Position block. icons automatically

] | Apply Caricel | Help |
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7. Now the block icons are created and updated.

Plant Hierarchy - Create/Update Block Icons

Search CFC charts for blocks capable of operator control and monitaring

A1_mulipurpoze_planthT4_rinsing4 T 4_rninsing

8. After Create/Update Block Icons, have the log displayed. (— Yes)

Create/Update Block Icons (3283:5053)

To enzure pogzible automatic comections to the wWinCC
picture interconnections, you must subsequently compile
the aszociated operator stations before making changes
to the name components of the asgociated process
warables (HID, chart names, .|

Do pown wank o wiew the function log now’?

9. The log shows that no errors occurred. (— X)
=N =1 + | THPOFilelog - WordPad o 5 [

Start | Ansicht L2

m Courier New i | A AT

Einfigen F X U abe % 5|2 - A- ||

= &3 Suchen

al
& Ersetzen

Einflgen

Sehriftart Absatz
Gt Tt &0 0-10- 1110 120 130 141 415k 1 #1601 -1

nablage

»

wokdkwwkokdk Start of create / update block icons on 14.04.2015
15:01:3%
Wk kb bukss 0511 from the 03 Compile context

Project PCS7_SCE_Prj, OS: OS\WinCC Appl.\03(1)
Picture Al multipurpose plant\Al multipurpose plant
Block icons will be generated/updated for the
following blocks:
Project PCST_SCE_Prj
SFC Al_multipurpose_plant\\8FC_product0l
SFC of type @SFC_RTS, variant: ———
SFC 21 multipurpose plant\\SFC rinsing
SFC of type @SFC_RTS, variant: ———
Picture Al multipurpose_plant\Tl_educt_tanks\Tl
_educt_tanks
Block icons will be generated/updated for the

m

following blocks:
Project PCST SCE Prj
CFC 21 multipurpose_plant\T1_educt_tanks
\educt_tank BOOI\\A1T1S001
Block pump_21T1S001 of type MotL, variant:
CFC 21 multipurpose plant\T1l_educt tanks
\educt_tank BO02\\A1T1S002
Block pump A1T18002 of type MotL, variant:
CFC Al _multipurpose_plant\Tl_educt_tanks
\educt_tank BO03\\A1T1S003
Block pump A1T1S0032 of type MotL, variant:
CFC 21 multipurpose_plant\Tl_educt_tanks
\educt_tank BOOI\\AITIX004
Block Valve_ A1T1X004 of type V1vL,
variant: /2
CFC 21 multipurpose plant\T1l_ educt tanks
\educt_tank BOO2\\A1T1X005
Block Valve_ Al1T1X005 of type V1vL,
variant: —--—
cFC 21 multipurpose plant\Tl_educt_ tanks
\educt_tank BOO3\\R1T1X00&
Block Valve AIT1X006 of type V1vL,

variant: ———
Picture Al multipurpose_plant\T2_reaction\T2_reaction
Block icons will be generated/updated for the -
100 % (=) { ()
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10. We can now start compiling the OS from the Component view. (- OS —» PLC —
Compile and Download Objects...)

| SIMATIC Manager - [PCS7_SCE_MP (Component view) - C:\Program Files\Siemens\STEPT\STProj\PCS7_S_4\PCST... [ = |[ B |[w25]
File Edit Inset PLC View Options Window Help HER
D |8 % R dn|o % 2|5 ([ <No Fiter > - | Rs mEMm|!
B (@ PLS7_SCE_MP Configuration WinlChppl.  RIE General
=-&p PLS7_SCE_Pi
: 451
Open Object Ctrl+Alt+0
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
PLC 3 Download Ctrl+L
Access Protection 3 ST Gt
Compile and Download Objects...
Print 3
Compare...
SIMATIC BATCH 3
Rename F2
Object Properties... Alt+Return
Compiles/downloads the chjects to be selected under the highlighted objects. -

11. Before starting, check the settings for compiling the OS. (OS(1)— Edit...)

i — S e e & =
Selection table:
Objects Status Operating Mode Compile Download
E=-8 os 0
gl configuration undefined O
=-[§ WincC Appl O
[§1 Connections undefined O
Q 0s{1) Not open Ll
r— Settings for Compilation/Download Update———————— “Wiew Log Select Dbjec
Edi... %J Test | Status Operating Mode Single Object All.. | Select All Deselect Al
[ Status during Open
I~ Compile only ¥ Do not load if compilation eror is detected
e | o)
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12. The assignment of areas to operator stations remains unchanged.

(— Next)

-
Settings: Compile OS

Assignment of areas to Operator Stations
Hierarchy | Area | OS Assignment | Comment |

<Eack Cancel Help

13. In the next dialog step, the network connection is checked.

(— S7-Program(1) — Select Network Connections...)

-
Settings: Compile OS 25
Select the network connections for the S7 Programs associated with the areas.
Operator stations and areas: 57 programs and network connections:
= v #% 05(1) Sipo.. Connections | Subnet | Subnet type | WinCC unit Address | Station no. | Segment ...

(B} A1_multipurpose_plart e od Dk [ s
2.00.06.01.00.00

Select Metwork Connections...

4 I 2

Connection... |

< Back Mext > Cancel Help
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14. As WinCC Unit, TCP/IP should be set. (WinCC unit - TCP/IP — OK)

-

Select Metwork Connection

ST program: 57 Program(1]
Subnet - | Subnet t_l.Jpel W inCIC unit | .t’-‘-.ddressl Station no. | Se

%gEtthBI[-I] Ind. Eth. Irduztrial Ethen vl 08.00.08.01.00.00

Industrial Ethernet
| Industrial Etherret (11

1 1 | F

Cancel | Help

15. Now go to the next dialog step.(— Next)

-
Settings: Compile OS [

Select the network connections for the S7 Programs associated with the areas.

Operator stations and areas: 57 programs and network connections:
= [ # 05(1)
A1_multipurpose_plant

4 L} 3

Connection...

< Back Cancsl Help
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16. In the last setting window, apply the values shown below.

(— Apply)

.
Settings: Compile 0%

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

Data Further options
Minimum acguisition cycle of the archive tags:

Iv Tags and messages 1second

¥ SFC Visualization ™ With interconnection partner { SFC option )
™ Compression

¥ Picture Tree
=

Scope

{* Entire OS v

~

< Back Cancel Help

17. Because the operator station (OS) is started on the engineering system (ES) for this
plant, we only select Compile here, not Download. After the compile run is started, the
warning is confirmed with Yes. (— Start —» Yes)

= > e e
"2 Compile and Download Ojects %
Selection table:
Objects. Status Operating Mode Compile Download
-8 os 0
lm Configuration undefined 1
=-[§ WinCC Appl ]
[#j Connections undefined 1
Ky 0si1) Not open O
Settings for Compilation/D ownload Update Wiew Log Select Dbjects
Edi... | Test Status Operating Mode Single Object All.. Select All Deselect Al
™ Status during Open
™ Compile oy I¥ Do not load it compilation rar is detected
Start Cloze Help

Compile and Download Objects (3280:822)

|f ou want to download changes online, pleaze make
I k zure that the prerequisites have been met [e.g. comect
. zettings selected, no previous complete compilation from
the 05].
A complete download iz only poszible if the PLCs are not
it RN,

Do you want ko continue?

o ) ]
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18. The log that is now displayed shows no errors. (—Im3m)

mj Compile and Download Objects - Editor =NR=N X

Datei Bearbeiten Format Ansicht 7

Date: 04,/14/2015 time: 03:00:50 PM
Compile:
PCS7_SCE_Prij‘osiConfiguration

-> Object was compiled without errors

Date: 04,/14/2015 time: 03:00:54 PM
Compile:

PCS7_SCE_Prij\os'winCC Appl.‘\Connections
-> Object was compiled without errors

Date: 04,/14/2015% time: 03:01:17 PM
Compile:

PCS/_SCE_Pri‘os'wincC appl.hos(1l)

-> Object was compiled without errors

19. After the compilation, the operator station can be opened (— OS(1) — Open Object)

| SIMATIC Manager - [PCST_SCE_MP (Compenent view) -- C:\Program Files\Siemens\STEPT\STPro\PCS7 5 .| = | & |[st3)

[%5] File Edit Insert PLC View Options Window Help -8 =
O & | 8F g | @ %5 | %o - EIEE [ <No Fiter > - Ra BB
E--@ PCS7_SCE_MP ﬂ— A1_multipurpoze_plant —ﬁ— T1_educt_tanks ﬂ— T2_reaction

EI@ PCS7_SCE_Pyj - Ta_praduct_tanks -f- T4_rinsing

S 431

EE as
2 WirCC Appl

{7 Shared D Open Object h Ctrl+Alt+0
f- @ PCS7_SCE_L
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Insert New Object 3
PLC 3
Opens selected object. Access Protection »
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20. If the computer name in the WinCC project does not match the local computer name,
you will receive the following message which you confirm with ‘Yes’. Then you should
change the name of the computer. (— Computer — Properties).

sTomwinx

The configured server is not available, Do you want to cpen the project
i I_l with the local computer as server?

Mo
r # WinCCExplorer - C:\Program FiIes\Siemens\STEP?\S?ij\PCS?_SCE\I;CS?-_Prj\wincpmj\OS(l)\OS(l}.mcp
File Edit Wiew Tools Help
RN R e
=L % 0S(1) Mame Type
3 Computer g T

-1 Tag Management
[ Structure tag

}\ Graphics Designer
----- j Alarm Logging
--Jdd Tag Logging
a Report Designer
----- | :B Global Script

SF Text Library
Text Distributor
W User Administrator
----- % "i Cross-Reference
..... Redundancy

1] User Archive
----- L) Time synchronization
----- 7 Horn
= l'}"‘ Picture Tree Manager

Paste

Delete

Properties

g, Lifebeat Monitoring
----- #,, 05 Project Editor
----- J _| Component List Editor

% SEC

“ Web Mavigator

OS(ANComputer', 1 object(s) selected

21. If the computer name is the same as the local computer name, no changes need be
made. If the computer name does not match, it has to be set with the button ‘Use
local computer name®. Exit the window with ‘OK".

(— Use local computer name — OK)

Computer properties ] Computer properties [

General | Startup | Parameters | Graphics Rurtime | Runtime | General | Stattup | Parameters | Graphics Runtme | Runtims |

Computer Name:

| Computer Name:  PCS7OSCLIENT3

Name of the computerin the network

J [[tbrechen | |

Hiffe

Use Loval CompderName Use Local Computer Name
Computer Type: Computer Type:
@ Server @ Server
WinCC Client WinCC Cliertt
Server Lit: Server Lt

(o [t | |

Hitfe:
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22. The change of the computer name is applied only after the restart. This means, you
have to close WinCC if the computer name is changed.

Change computer name

The name of the computer 'PC570SCLIENT3' has changed.
The change becomes effective only after you restart WinCC,

inCC =
File | Edit View Tools
] MNew

L=+ Open...

Close

Help
Ctrl+N
Ctrl+0

Name

.Y pcs70SCLENTS

Type

Server

Activate

Print Project Documentation
Preview Project Documentation

Set Up Project Documentation...

Recent File L4

Exit *

jit User Administrator

_;="i Cross-Reference
g Redundancy

m User Archive

9 Time synchronization

Exit WinCC Explorer -

- —

|t ||

This doses the WinCC Explorer.

—affi Horn

@ Picture Tree Manager

];1, Lifebeat Monitoring

-, 08 Project Editor

- Process Historian

Jj Component List Editor
&% SFC

. @ Web Navigator T T 7 — =

Close project when exiting

Exits the application; asks whether the documents should be saved. 1 object(s) selected

23. The WInCC project can be reopened from the SIMATIC Manager.

s
lslx)

5‘ SIMATIC Manager - [PCS7_SCE_MP (Component view) -- C:\Program Files\Siemens\STEPTASTProj\PCST_SCE\PCST_MP]

File Edit Insert PLC View | Options | Window Help

D8 | § B e [dn |0 %5 %[0

E{@s) PLST_SCE_MP
B PCS7_SCE_Pij

S e BB

ﬂ— T1_educt_tanks 1']— T2 reaction ﬂ— T3_praduct_tanks

|f < Mo Fiter >

ﬂ— A1 _rultipurpose_plant
ﬂ— T4_ringing

{7 Shared Decl Open Object Ctrl+Alt+ 0

PCS7_SCE_Lib
@ Cut Chri+X

Ctrl+C
Ctrl+V

Copy
Paste

Delete Del

Insert New Object 3
PLC L
Access Protection 3
Ctrl+B

Compile

Display compilation log...

Display load log...

e T e Generate server data y
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24. To set the network configuration, open Tag Management.

(— Tag Management — Open)

File Edit View Tools Help
;M| = B <
E-_gs 05(1) Mame Type
O Computer

- i Graphics Desi Open

- Alarm Loggi
Tag Legging

Report Designer
Global Script

Text Library

Text Distributor
User Administrator

CrossReference
Redundancy
User Archive

9 Time Synchronization

1 Hermelder

l';l;\ Picture Tree Manager
L. Lifebeat Menitoring
-7, 05-Projekteditor
Jj Bausteinlisten Editor

=2 SFC

P Web Navigator

Properties

No objects exist

05(1)\Tag Management\

Process objects: 30 / License: Unlimited

Licensed mode

25. Here we can change the system parameters. To this end, select the system
parameters in the SIMATIC S7 Protocol Suite under TCP/IP.
(SIMATIC S7 PROTOCOL SUITE — TCP/IP — System Parameter)
" WinCC Con - =8 %)
File Edit View Help
Tag Management « || Il TCPIP [Find £
Tag Management Name Data Type Length |Format adaptation Connection I«
7 Intemnal tags 1 [AL_multipurpose_plant/SFC_productol.8A_EN |ginary Tag 1 S7$Program(1) L
= 1 SIMATIC 57 Protacol Suite 2 |A1_multipurpose_plant/SFC_productd1.BA_ID Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
I MpL 3 |Al_multipurpose_plant/SFC_product01.BA_NA Text tag 8-bit character set 32 S7%Program(1)
i PROFIBUS 4 Al_multipurpose_plant/SFC_productd1.CUSEQ Unsigned 8-bit value 1 ByteToUnsignedByte S7%Program(1)
Industrial Ethernet 5 |Al_multipurpose_plant/SFC_product01.DIS_START_STATE Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
1 Siot PLC 6 |Al_multipurpose_plant/SFC_product0l.EventRaw#1 Unsigned 32-bit value 4 DwordToUnsignedDword  S7$Program(1)
Tcpmp 7 |A1l_multipurpose_plant/SFC_productdl.EventRaw#2 Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
¥ ST o8 | New Conmection Al_multipurpose_plant/SFC_product01.EventState Signed 32-bit value 4 LongToSignedDword S7%Program(1)
W prOF Al_multipurpose_plant/SFC_product0l.EventTrans#1 Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
” Indus 7 ) |A1_multipurpose_plant/SFC_product01.EventTrans#2 Unsigned 32-bit value 4 DwordTolnsignedDword S7$Program(1)
- Namd T Systom Farametes . Al _multipurpose_plant/SFC_product01.HELDSEQ Unsigned 8-bit value 1 ByteToUnsignedByte S7%Program(1)
L ? |Al_multipurpose_plant/SFC_productd1.LT ERR_STATE Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
8 Soft PLC 13 |Al_multipurpose_plant/SFC_product01.MSG_LOCK Binary Tag 1 S7%Program(1)
- Structure tags 14 Al_multipurpose_plant/SFC_productd1.MSG_SUP Binary Tag 1 S7¢Program(1)
“is @Maintenance 15 |Al_multipurpose_plant/SFC_product01.0CCUPIED Binary Tag 1 S7%Program(1)
“t¢ @Enum_Operating State 16 |Al_multipurpose_plant/SFC_productd1.0P_ERR_STATE Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
‘%tz @SFC_RTS 17 |A1_multipurpose_plant/SFC_product01.SFC_ADDSTATE Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
2 Intlk02 18 |A1_multipurpose_plant/SFC_product01.SFC_CONTROL Unsigned 32-bit value 4 DwordToUnsignedDword  S7$Program(1)
% Motl 19 |Al_multipurpose_plant/SFC_product01.5FC_STATE Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
%% Vil 20 |A1_multipurpose_plant/SFC_product01.STEP_NO Unsigned 32-bit value 4 DwordTolnsignedDword S7$Program(1)
%4 PIDConL 21 | A1l_multipurpose_plant/SFC_rinsing.BA_EN Binary Tag 1 S74Program(1)
%% OB_BEGIN 22 Al_multipurpose_plant/SFC_rinsing.BA_ID Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)
%2 CPURT 23 |Al_multipurpose_plant/SFC_rinsing.BA_NA Text tag 8-bit character set 32 S7$Program(1)
24 |Al_multipurpose_plant/SFC_rinsing.CUSEQ Unsigned 8-bit value 1 ByteToUnsignedByte S7$Program(1)
>>>> 25 |A1_multipurpose_plant/SFC_rinsing.DIS_START_STATE Unsigned 32-bit value 4 DwordTolnsignedDword S7$Program(1)
Tag Management 26 |Al_multipurpose_plant/SFC_rinsing.EventRaw#1 Unsigned 32-bit value 4 DwordTolnsignedDword S7$Program(1)
. |27 |A1_multipurpose_plant/SFC_rinsing.Ex 2 Unsigned 32-bit value 4 DwordToUnsignedDword S7%Program(1) 2
W 4+ v Tags, K I ] v
Press F1 for Help. CAPS NUM SCRL
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26. In the ‘Unit’ tab, set PLCSIM(TCP/IP) as the logical device nhame.

(— Unit — Logical device name — PLCSIM(TCP/IP) — OK)
System Parameter - TCP/IP (|

SIMATIC 57| Unit

Select logical device name

CP type/bus profile: TCFRAP
| Logical device name: PLCSIMTCP/IP) H
I CP_H1_1:
| CP_L2_1:
| Set automaticaly %E}GEB{RFC-IME}
I PLCSIM(TCP/IP)
( Job processing STONLINE k‘
TCF/IP -= Realtek RTLB168C(F)/
I (] Write with pririty TCP/IP(Auto) - Realtek RTLE16¢
| T5 Adapter |IE

Erter a new device name or select the requested device from the list.

| [ ok || cancel | Help

27. Now close Tag Management. (— Close)

— 3
WinCC Configurati [E=mE

File | Edit View Help

Bt 1, jement « | I TCPIP [Find £
= Tag Management Name Data Type ‘Length |Format adaptation |Cnnnemon =
"‘;i Internal tags 1 |A1,mu\t\purposeﬁplant/SFC,producml.BAﬁEN |Binary Tag 1 S7%Program(1) L3

i =1l SIMATIC 57 Protocal Suite 2 | Al_multipurpose_plant/SFC_productd1.BA_ID Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)

i MPI 3 |Al_multipurpose_plant/SFC_product01.BA_NA Text tag 8-bit character set 32 S7$Program(1)

PROFIBUS 4 |A1_multipurpose_plant/SFC_product01.CUSEQ Unsigned 8-bit value 1 ByteToUnsignedByte S7$Program(1)

Industrial Ethernet 5 |Al_multipurpose_plant/SFC_product01.DIS_START_STATE  Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)

Slat PLC 6 |Al_multipurpose_plant/SFC_product0l1.EventRaw#1 Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)

TCP/P 7 |A1l_multipurpose_plant/SFC_product01.EventRaw#2 Unsigned 32-bit value 4 DwordToUnsignedDword S7$Program(1)

gt S ALTppose pIUSFC poducOl SenSiale  Sged bt 4 lengToSgneddword | 75Progran(t)
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28. Once you have opened WinCC again, open the Picture Tree Manager.

(— Picture Tree Manager — Open)

7_Priwincprof\QS(1N05(1).mc;

- —
B WinCCExplorer - C:\Program Files\Siemens\STEPT\S 7Proj\P(

File Edit View Tools Help
Jlmy AL FEE S ?
=- g 05(1) Name Type
- Computer
-1l Tag Management
& Structuretag
- A\ Graphics Designer
-4 Alarm Logging
- J11 Tag Legging
-2} Report Designer
1 Global Script
FF Ted Library
5 Text Distributor
ﬁi User Administrator
i Cross-Reference
Redundancy
M User Archive
9 Time synchronization
il Horn

--L—_,L Lifebeat Monitori
-7#, 05 Project Editor
Jj Compoenent List E

g5 SFC

@ Web Navigator

No objects exist

Open

Properties

O5(1)\Picture Tree Manager'. 0 object(s) Licensed mode

29. In the Picture Tree Manager we specify the sequence in which the pictures are called
later. Retain the structure, save and close the editor. (— Save — Close)

Project Edit View Options Help
FEESIDEE 1R
|Hierarchy of the containers and pictures Picture preview:
=48 05(1)mep

B@ A1_multipurpose_plant - &1_multipurpose_plant.pdl
@ Al_multipurpoze_plant/T1_educt_tanks - T1_educt_tanks.pdl

@ Al_multipurpoze_plant/T2_reaction - T2_reaction. pd| |
@ A1_multipurpose_plant/T3_ product_tanks - T3_product_tanksz.pdl I

{
|Unassigned containers and pictures f
@B .

Contairer

_ |[UF [Num™ 4
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30. Then open the OS Project Editor. (— OS Project Editor — Open)

#* WinCCExplorer - C:\Program Files\Siemens\STEPT\S7Praj\

File Edit View Tools Help

B8 OS(1)

- Computer

A Tag Management

- Structuretag

-4 Graphics Designer
p g

-z Alarm Logging

1] Tag Legging

&) Report Designer

-5 Global Script

[EF Text Library

-5 Text Distributor

} User Administrator

_;:"i Cross-Reference
-- Redundancy
J_U User Archive
on ‘-) Time synchronization
i Hom
‘% Picture Tree Manager
L1 Lifebeat Monitoring

=E
1 Componen Open I})
i SFC Properties

@ Web Navigaw

Mame Type

No objects exist

OS5{1)"05 Project Editor',

0 object(s) Licensed mode

31. In the OS Project Editor, we can now select under ‘Layout’ the motor configuration and
the screen resolution. In addition, settings are provided for message display, the
visible areas, window arrangement in the Runtime window, and other basic settings.
Set the desired layout, the number of area keys and the monitor configuration. Exit the
dialog with ‘OK". (— Select layout — Number of area keys: 4 — OK)

N\ OS Project Editor X
B2 | ayout * l Message configuration ] [E]Message display ] & Area ] [ Runtime window l {3 Basic data l B General l
Curment layout: SIMATIC Standard 1520°1200
Awvailable layouts: Layout Description:
Picture Name ?{I}I‘;‘I::I;EEStandard-Laert for screen resolution of
=~ SIMATIC Standard 1024*768
ESIMATIC Standard 1152°864
ESIMATIC Standard 128071024
MNumber of area keys: 4

= SIMATIC Standard 160071200
= SIMATIC Standard 168071050
¥ SIMATIC Standard 192071080
= SIMATIC Standard 192071200
I SIMATIC Standard 256071600

Monitor configuration

@ @
() )

LI

Mumber of server keys:

COverview extended configuration:

[ Rurtime Help available
Configures the Project

Configuring the runtime system
L |

Copies picture files

|
[ OKM[ Cancel | [ Apply ]H

Unrestricted for Educational and R&D Facilities. © Siemens AG 2015. All Rights Reserved.

P02-01_HMI Generation_V8.1_S0915_EN.docx

25



SCE Training Curriculum | PA Modul P02-01, Edition 09/2015 | Digital Factory, DF FA

32. The operating screens are generated in the Graphics Designer. Individual screens
are opened best by double clicking on the name in the window to the right.

(— Graphics Designer — Al_multipurpose_plant)

7_Priwincpro\QS(1NO5|

B WinCCExplorer - C:\Program Files\Siemens\STEPT\S 7Proj\P(

File Edit View Tools Help

O m | %= 3, =2E & 2

-5 OS()
- Computer
-] Tag Management
& Structuretag
- Graphics Designer
-4 Alarm Logging I“\’
- J11 Tag Legging

=) Report Designer

15, Global Script
Text Library

55 Text Distributor
ﬁi User Administrator

?"i Cross-Reference
Redundancy

M User Archive

9 Time synchronization
-l Hom

-7 Picture Tree Manager
--L—_,L Lifebeat Monitoring
-7#, 05 Project Editor

Jj Component List Editor
- SFC

@ Web Navigator

MName Type
 @RedStateDispContainer.PDL
A @screen.pdl

A @ScreenSettings.PDL

}\ @5erversStates.PDL

A @SIGNAL Test.PDL

A @simatic_batchos.pd!

R @TemplateAPLV7.PDL

R @TemplateAPLVE.PDL

}\ @Template_Batch.pdl

A @Test001.PDL

A @TimeTSEG.pdl

A @TopAlarmMNew.pd

A @TRG_Default.Pdi

K @TRG_Standard.Pdi

A @WarningLevel PDL

A @WarningServer.PDL

A @WamingTopfield.PDL

R @Welcome.PDL

i mutipurse pianipd
K T1_educt tanks.Pdl

j\ T2_reaction.Pdl

j\ T3_preduct_tanks.Pdl

A T4 _rinsing.Pdl

Graphics Desig
Start picture

Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig—

Graphics Desig—

a | mn r

OS{1)\Graphics Designert,

1 object(s) selected Licensed mode

33. The Graphics Designer provides the most diverse functions for generating process
pictures. They can be hidden or shown in the menu with View/Tools.

(— View — Toolbars)

/A Graphics Designer - Al_mulﬁpurposejlantpd'—

— waery

File Edit WView Arrange Tools Window Help

R =2 AN Y - -

aw[aad e - -

- e e A
- o .

[ A1_multipurpose_plant o Ol B 2 o | g 2

T

& o ol T e ﬁlEIEIEIEIDDDEIEIEIEIDDEIEIDEII

Al_multipurpose_plant.Pdl X

Standard » o X

4

; k Selection -
- a4 Standard Objects B
- Line

L Polygon

.. Polyline
. Elipse
() Circle
... Ellipse Segment
(s Pie Segment
. Ellipse Are

m

., Circular Arc
~.[7 Rectangle
10 Rounded Rectangle
..\ Static Text
il wa]" Connector

v %) Smart Objects

..M Application Window

[Object Properties

-] Picture Window

Properties | Events | Control
-.ILE| OLE object |
Picture Object Attribute Static Dynamic Update.. Indir... i
-t 1/Q Field
Geometry -
- Bar
- Colors
Styles 24| Graphic Object
. ; . ] '
Miscellaneous Object Properties i i:‘ttui_glwlay
- Background Picture o 'I
Effects ultiple row text
Combobox
List box
Faceplate instance
Standard NET Control
Layer Palette Styles
= object Properties gTags [ = output Window [ tibrary |5, Dynami - wizard
5|a|7|n|9 10[11]12[13]14] 15 | sp | 0-Layero v|
Press F1 for Help. Englisch (USA) 244 ¥:20 7 w1024 ¥
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These toolbars have the following functions:
— Standard tools: contains icons and buttons to carry out frequent commands quickly.

— Color palette: used to assign colors to selected objects (one of 16 standard colors or
a user defined color).

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

— Style palette: changes the appearance of a selected object. Depending on the object,
the line/border type, the line/border weight, the line end styles or the fill pattern can be
changed.

— Standard: contains the standard objects (polygon, ellipsis, rectangle, etc.), smart
objects (OLE control, OLE element, EA field etc.) and Windows objects (button, check
box etc.).

— Dynamic Wizard: provides a variety of frequently needed functions. They can be
generated using a dialog that guides the operator and also lends support.

— Layer palette: selects which of the 32 levels (level 0 to 31) is visible. Level O is
selected by default.

— Alignment palette: used to change the absolute position of one or several objects, to
change the position of selected objects relative to each other, or unify the height and
width of several objects.

— Object properties: enables you to view and change all properties of the selected
object.

— Object palette: shows you which object is currently selected and offers different
options for manipulation.

34. Through creating the faceplates, the block icons are already included in the pictures.
They can be positioned within the pictures as desired.

# Graphics Designer - A1 multipurpose_plant.Pd| O | E
File Edit WView Arrange Tools Window Help
DREH P & S[EFEG 8 e ARE ww - s v A
A1_multipurpose_plant 7 T By | 2 X s |2 S| TF ok & o ol T e §| (W [ I8C_INC I8 ] u [
Al _multipurpose_plant.Pdl X w Standard - o X
e ; k Selection -
B SFC_productD1 c o oo oonooocanocoaoonooaneanoaaodsa s e s SREEEE - ¢ Standard Objects
. e P P S ] -/ Line
.............................................. A Palygon
<L Polyline
 Ellipse
.............................................. o : ) Circle

%» Ellipse Segment
(L, Pie Segment
Ellipse Arc
( Circular Arc
Rectangle
Rounded Rectangle
A Static Text
-o]” Connector
%) = Smart Objects
--2% Application Window
I Picture Window
00k Control
--ILE| OLE object
170 Field
~JE Bar
% Graphic Object
.45 Status Display
- Text List
42 Multiple row text
-5 Combobox
=2 List box
..J2) Faceplate instance
+as MET Control
| WPF Control a
.................... - = -

st [Eco. [22se. [Her.

[0 »

.
[o]1]2]3]=+]5]s[7]a]ow]u]e2]z]ra]1s|p | o-Layero -

Deutsch (Deutschland)
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35. In the properties of the block icons, the displayed name can be specified. Otherwise, a
very long name is displayed that includes the path.

(— Properties — Object name — A1_multipurpose_plant/SFC_Product01)

T s —owd

-
/# Graphics Designer - A1_multipurpose_plant.Pdl

File Edit View Arrange Tools Window Help

PO REEE P %G9 e g [FEE RS AN G R 100% 5 i Al

- 12 'ﬁ‘&v&-

i A1_multipurpose_plant/SFC_pr |~ T3, B | 2¢ ¢ | 4h = 20 P |2 Sl T gl & <0 el E e 8 G () () () () (5] (] (] (o) () () () (] (] (] ) [ | [

Al_multipurpose_plant.Pdl X |

-

Standard - o x

Carl+X
Copy Ctrl+C
Duplicate

Paste Carl+V
Delete Del

Customized Object
Group

Linking

Configuration Dialog...
Properties [\

3

< [}

- W Selection fo
£-lek Standard Objects M
 Line
~dl Polygon
-1 Polyline
@ Ellipse
() Circle
s Ellipse Segment
(L Pie Segment
s Ellipse Arc
(s Circular Arc 1
[0 Rectangle
2D Rounded Rectangle
- Static Text
u]” Connector
4 Smart Objects
2% Application Window
[ Picture Window
-0 Centrol
0| OLE object I |
/O Field
B Bar
/2] Graphic Object
%2 Status Display
i Text List
4% Multiple row text
B Combobox
EE List box
I Faceplate instance
.NET Control
WPF Control 2
m o

.

|Ast.. [Fce..

st.. | M Pr.

dof1]2]3]4]s[e[7][s]s]w[u]1z]13]14]15]m

0 - Layerd

Displays the properties dialog

Deutsch (Deutschland)
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Properties | Everts

Customized object
... Geometry
- Miscellanecus

- General

Layer

| Attribute

14

Static
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Update...

Indir...
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36. Now, we change the background color of the picture to white. To this end, left click in
the background of the picture with activated object properties toolbar. The properties of
the picture object open.

P& Graphics Deag TR R foes. plentPd] ' L - [EEEEE )

File Edit WView Arrange Tools Window Help

QEREEH P S 0 s S EFEG 8RR GE 0w ) . o gD A

x 08 8 2F OF | b S e SLTE L & e ol T e RS C (

A1_multipurpose_plant

Al _multipurpose_plant.Pdl X

¥ Standard

> o x

m

; k Selection -
- 'a4 Standard Objects B
. Line
£ Polygon

Polyline
@ Ellipse
() Circle
-3 Ellipse Segment
(L Pie Segment
- Ellipse Arc
( Circular Arc
[ Rectangle
{70 Rounded Rectangle
-\ Static Text

Ctrl+X. al” Connector
cui-C [ 55 Smart Objects
Duplicate --2% Application Window
Paste Celey oo L4 I Picture Window
-..i§| Control
Delete Del --ILE| OLE object m
Customized Object » VO Field
z v BB [ Bar
rou i
P [2] Graphic Object
Linking » .42 Status Display
- Text List
Configuration Dialeg.. .- ... oL 42 Multiple row text
Properties I - 1 Combobox
=3 List box
............. ER
..J2) Faceplate instance
.............................................. ~as MET Control
.............................................. _.Z] WPF Control -
AP P S S S Ce e B | [T " ]
< n v | [Ast. [Eco [z [Men. |
[o]1]z]s]=]s]e[7[s] o w][u]rz]13]1a]15]sb | 0-Layerd -

Displays the properties dialog

Deutsch (Deutschland)
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37. For each object as well as the picture, a variety of properties is provided that can be
changed statically or dynamically (for example, interfaced with process variables).

Here, the background color is edited.

(— Picture Object — Colors — Background Color — Edit)

Object Properties

Properies | Everts

P:icture Object Attribute Static

- Geometry
Colors

i Styles
Mizcellaneous

Background Celor
Fill Pattern Celor
Grid Color

- Background Picture
... Effects

Dynarmic

Indir...

O
O

Update...
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38. Now, select white as the color (255 255 255). (White — OK)
Color Selection l X ]

& Colors | [iE Palette

ENEEEEEN
I
L
HEEENNNN
A
ANEEEEEN
HEEEEEEEN
W

Red —| pss
[ Green '—D 255
Blue —D 255 [

HTML code:  FFFFFF |

[ oy, ) (g |

39. For the change of the background color to become effective, the global color scheme
has to be deactivated.

(— Picture Object — Effects — Global Color Scheme — No)

Properties | Everts

Picture Object Attribute Static Dynarnic  Update... Inc
i Geometry No o} |
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40. Now, change the picture geometry for it to be shown completely at a resolution of

1024x768.
Properties | Everts
P:iCtUFE Object Attribute Static Dynamic Update.. Inc
Geometry Picture Width 1024 o O
- Colors Picture Height 616 % O
:?"E‘” Grid On Ves
. "EE a”ezups,ct Grid Width 10
o BaCl groun ICTUre . .
..... Effects Grid Height 10
4 1 4

41. Next, in the Standard palette, click on Rectangle and draw a large rectangle in the

picture. (— Standard palette — Rectangle)

-
/4 Graphics Designer - A1_multipurpose_plant.Pd|

File Edit View Arrange Tools Window Help

Arial

P I e

RGP EEnle o g EFES SR REE 0 -

- v e e A

¢ Rectanglel

o T B 3 X Ldh S Skl ST s e dol (F e B RR ([ ) () [

Al_multipurpose_plant.Pdl X |

Standard v ax

- & Selection B
ﬁ -} Standard Objects

/ Line
--£L Polygon

1. Polyline
. Ellipse
(1) Circle

@ Ellipse Segment
-..{ly Pie Segment

s Ellipse Arc
., Circular Arc
~-[1 Rectangle

{70 Rounded Rectangle
-\ Static Text

" Connector
[ Smart Objects
2% Application Window
[ Picture Window

n

oo Y

Control
OLE object
/0 Field
Bar

[0

2] Graphic Object
- ..;2 Status Display
g} Text List

42 Multiple row text

& Combobox

.28 List box

% Faceplate instance
.MET Control

.5 WPE Control z

] [0 3

dfofa]2]3]+]s]e[7]a]o [w]u]z]=]ms]s]=p

0 - Layer0Q

Press F1 for Help,
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42. Arrange the icons for the SFCs as shown below next to the rectangle you just drew.
Eee e . =

fr File Edit View Amange Tools Window Help

D@ (@B PP (AR 22 A LS8 H([W ]| T MR = O =1l
. - . - - - - - & DbjectPaette Dyniamic Wizard
e K Sclection AExit WinCC or Windows

¥ WHardcop,
=+l§ Standard Object ALanguage ewitch
f Line AStart another application
@ Polygon
£ Polyline
@ Hipse

it

Sys.. Sta. |Imp. |

A Pie Segment
™ Ellipse Arc
~oX Circular Arc
. . . . . . . [ Rectangle
= Sl Sl Sl B ® Rounded Re
= | il T e T I B static Tet
— | - S S S S S --5% Connector
=1 @ Smart Objects
LT | e+ L Windows Objec
toooo0% | - G- 5F Tube objects

I

+2 Standard | +| +

Style Paletie
=5 Line Swle
Solid
== Dashed
1 Doled
= Dash Dot
=4 Dash Dat Dat
1) Line Weight
+)-[&@] Line End Style
-8 Fl Pattern

« m ] »

o1 2[3[as|6[7]8/910/1112)13)14715 3 ([ 0-Layen -J ESTilEEM I = 05

For Help, press F1 Deutsch (Deutschland) i X797 Y:498 3 X0V0 NUM
S ee— = — = = =

43. Open the selection for the toolbars if the Dynamic Wizard is not displayed yet.
(— View — Toolbars — Dynamic Wizard)

F;ﬂ Graphics Designer - Al_multipurpose_plant.Pdl ‘ r_blélg.‘
File Edit | View | Arrange Tools Window Help
RS Toalbars ¥ Alignment Palette W @ G [ 100% = i anal = - LA
i ALmufpuy | Full Screen | EERE = MV e = < R IR IR NN AL IR NN IR R
Al_multip Grid... Color Palette w | Standard v ax
Object Palette
Zoom 4 Font Palette Ll Ll Ll R = ;"'kse‘ecm" =
[E7EE=: Standard Palette ek Standard Objects
Language... -/ Line
Status Bar 2L Polygon
Update references F5 Zoom Palette c : i 1. Polyline
- Ellipse
Output Window @ Circle
Library . Ellipse Segment
Controls -1y Pie Segment
Dynamic Wizard R + Ellipse Arc L
Object properties o (s Circular Arc 3
Process Pictures 170 Rectangle
[l mm | {10 Rounded Rectangle
X X A\ Static Text
= I° Connector
Tags =z} Smart Objects
Reset 2% Application Window
.[7] Picture Window
Ll ~-ti| Control
Ll | OLE object T
............ [ /O Field
| - Bar
..2| Graphic Object
Ll Ll -3 Status Display
| Ll u Text List
1 T 43 Multiple row text
"8 Combobox
.53 List box
=) Faceplate instance
______ EE MET Control
............ .| WPE Control -
i Il 3
; r . 3 ‘pﬂ Pr...
Sfofa]2]a]+]s]e[7]a]ow]u]z]z]4]15]sh | o-Layero -
Displays the Dynamic Wizard Deutsch [Deutschland) 1 41 V61 ¥ X0 v:0
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44. When the toolbar for the Dynamic Wizard is displayed, select here from the ‘Picture
Functions’ the ‘Picture exchange in workspace’. (— Picture functions — Picture
exchange in workspace). For this function to be applied to the rectangle you have just
created, it must be highlighted first.

r B
A Graphics Designer - AL multipurpose_plant.Pd] o
File Edit WView Arrange Tools Window Help

DREE P $EE 9 e & EFES 8RO QR w0 o e = RN

 Rectanglel ST o | W W W e e = e N 1N TN (N A (N NGNS N ]

Al_multipurpose_plant.Pdl X | Standard - o x

; k Selection N
- 'a4 Standard Objects
-/ Line
£l Polygon
.|, Polyline
@ Ellipse
() Circle
-3 Ellipse Segment
(L Pie Segment
- Ellipse Arc
( Circular Arc
..[7 Rectangle
~-{70 Rounded Rectangle
A Static Text
- we]” Connector
ol 0 v %) 4 Smart Objects
2N Application Window
I S Boot oy TEX {] Picture Window
...1§| Control
.0LE| OLE object =

I o= Export picture objects
Fo=Import picture objects
¥iOpen picture in process window

Rpicture exchangemworkspace | Lo
#iPicture selection via measurement point -l Bar
L#iSwap the customized objects connection '2a| Graphic Object
"3=Update of the picture objects .42 Status Display
- Text List
42 Multiple row text
- H Combobox
28 List box

..[Z] Faceplate instance
-z MET Control

e o \AﬁF Control . i
Picture Functians |System Functions | Import Functions | SFC | Standard Dynamics ‘ﬂstm ‘ElCo.H |=St ‘# Pr..
ola]2]s]+]s[s[7]#] [w][u]rz]1]1a]15|ab | o-Layern -
| Press F1 for Help. Deutsch (Deutschland) Rectanglel I %250 V:50 zw X540 ¥:1
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45. Read the explanation and go to ‘Next’. (— Next)

Welcome to the Dynamic Wizard Lﬂhj

This Wizard allows the selection of a
frequenthy used dynamic for the selected
object. This takes place in three steps:

1) Select the desired dynamic
2) Select a trigger for the dynamic
3) Set the options

The Wizard then automatically generates

the required dynamics and assigns them to
the object.

Do not show this page again

ack | Mext = '\L| Cancel | Help
Ly

46. As trigger select 'Mouse click’. (— Mouse click — Next)

Select trigger L&J

You selected a dynamic that requires a trigger.

Please select a trigger:

Left mouse ke

Right mouse key

Trigger options

< Back ” Mead = | Cancel Help
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47. Now select the picture to which you want to change. (— ...)
Your dynamic requires additional parameters:

Please specify the picture name :

WPCSTOSCLIENT3WinCC_Project_05 %

@ Adapt process window to picture size

) Process window sizeable

< Back ” Nead > ][ Cancel Help

48. In the picture browser, select T1_educt_tanks.Pdl. (— T1_educt_tanks.Pdl — OK)

Pt Doy 2 ot
. - - i —

Hierarchy:

.. % PCSTOSCLIENT3 File Name

*

-r @Welcome.PDL
- Al_multipurpose_plant.Pdl

E T1_educt_tanks.Pdl

-t T2_reaction.Pdl
-t T3_preduct_tanks.Pdl
-* T4_rinsing.Pd|

L

I QK. M [ Cancel ] [ Help

4 UL}
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49. The name of the picture was accepted; continue. (— Next)

Set options L]
Your dynamic requires additional paremeters:
Please specify the new picture name :
T1_educt_tarks.Pdl ()
< Back || Mext > !/\J@ | Cancel Help

50. The wizard is closed with ‘Finish‘. (— Finish)

Finished! X

The Wizard will generate the following:

The cument picture:
Al_multipurpose_plant Pdl

is exchanged with the picture
T1_educt_tanks Pdl

by activating the tigger
Mouse click

on the object
Al_multipurpose_plant

Do not show this page again

< Back || Finish !kj | Cancel Help
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51. If you would like to view the result, the mouse and the mouse action are located under
'Events’. With a double click on the icon % you can then view the C-script that was
generated.

(—Events —» Mouse — Mouse Click & OK)

Properties Events

R:ectangle * | Execute on Action
... Mouse _f
(=
Keyboard Press Left =
;J'cus” Release Left —f
iscellanecus .
o Topi Press Right —_‘;
- Prope opics |= .
= ; perty Top ~ | |Release Right —;’
[ Geometry
-- Colors
[ Styles
(- Flashing
-- Miscellaneou —
[- Filling i
L m——
| = - TR R e G Sm—m—
A LN (XDt |WPA NG 3 | Deutsch iscHensten .
E Project functions ﬂinclude '_'apdefap.h" ) .
=i oyandard functions void OnClick[char” lpszPictureM ame, char® lpzz0bjectM ame, char® lpzzPropertyM ame]

Internal functions
AWINCCTAGNAME _SECTION_START

A spntaw Hdefing Tagh amelndction "0k T agh ame"
A nest TaglD 1

AWINCC: TAGNAME _SECTION_END

AWINCCPICMAME_SECTION_START

A spntaw Hdefine Pic amelndction "'FictureM ame'
A et PiclD: 1

Hdefine FIC_0"T1_educt_tanks Pd"

A WIMCCPICNAME_SECTION_END

}SSMEhangeWorkField[S SMGetScreen(lpszPictureM ame] FIC_0.TRUE);

o) [

Ready Line: 13 Colummn: 0 _:EJ
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52. Using static texts, rectangles and the dynamic wizard, design your picture as shown
here. It is absolutely necessary to ensure that the language ‘View’ menu corresponds
to the desired target language. Here: English (United States).

# Graphics Designer - A1 multipurpose_plant.Pdl S | E
File Edit WView Arrange Tools Window Help
DREE PGB 9 =M 5 B W E G E 100% v oAral - g2 A
A1_multipurpose_plant v T By 2 of | Gy S G ST @ e dol T ] RG] [ IRC_IRC_ I8 [ | ]
Al _multipurpose_plant.Pdl X Al multipurpose_plant.Pdl w Standard - o X
e k Selection -
.................... E-leg Standard Objects
.................... ./ Line
o : : SERES S A Polygon
ol R 2 Ponine
[T1_educt tanks . i
I EETE @ Ellipse
{l
o SFC_product01 RN . o -0 Circle
i - - [ aT1B001 | A1T1B002 A1T1B003 S : . -+ Ellipse Segment
o B I (L Pie Segment
I - Ellipse Arc |
(. Circular Arc 3
[T2_reaction Rectangle
Rounded Rectangle
-\ Static Text
[ A1T2R001 A1T2R002 .]* Connector
S e ALt
- Select Language X
[T3_product tanks :
Inztalled Languages
Bengali India) - oK
Breton [France]
Bulgarian [Eulgaria) |
[T4_rinsing Catalan [Catalan] - Cancel
Chineze [Traditional, Taiwan]
[ A1T4B001 C-:-m;an [Fran-_:e]
Croatian [Croatia)
Czech [Czech Republic)
D D D DA Danigh [Denmark]
: DR DR R R Sl | Dan [Afghanistan)
‘ I o y
Divehi [Maldives)
[o]a]2]s]=]s]s]7]a][w]u]2]1z]ra]1s|sp | 0-Layero
Press F1 for Help. Englisch (USA)
- E gtonian [E stonia] -

53. The next picture we open is ‘T1_educt_tanks’ from the WinCC Explorer.

r
£ WinCCExplorer - C:\Program Files\Siemens\STEPT\STProj\PCS7_S_4\PCS7_Prj\wincproj\OS{1]\OS(1).mcp

File Edit
=y RIS

Wiew Tools Help

=

=g 05(1)

- Computer

I Tag Management
- Structure tag

# Graphics Designer
- Alarm Logging I"\’
J Tag Legging
Report Designer
~J & Global Script

-~ Text Library

7 Text Distributor
-t User Administrator

4 Cross-Reference

(3 Redundancy
J_H User Archive
L) Time synchronization

i) Horn
45 Picture Tree Manager
)
L—_J, Lifebeat Monitoring
-, OF Project Editor
1.1 Component List Editor
5% SFC

“ Web Mavigator

MName

A @RedStateDispContainer.PDL
A @screen.pdl

A @ScreenSettings.PDL
A @ServersStates.PDL

A @SIGNAL TestPDL

A @simatic_batchos.pdl
A @TemplateAPLVT.PDL
A @TemplateAPLYVE.PDL
A @Template_Batch.pdl
A @Test00L.PDL

A BTimeTSEG.pdl

A ©®TopAlarmNew.pdl

A ©TRG Default.Pdl

A ©TRG Standard Pdl

A @WarningLevel PDL

f\ @WarningServer.PDL
A @WamingTopfield.PDL
A @Welcome.PDL

f\ Al_multipurpose_plant.Pd|
f\ T2_reaction.Pdl

f\ T3_product_tanks.Pdl
f\ T4_rinsing.Pdl

4| m

Type

Graphics Desig
Start picture
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig
Graphics Desig—
Graphics Desig%

2

05(1)\Graphics Designer\

1 object(s) selected Licensed mode
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54. After you have changed the background—as in the picture multi-purpose plant-to the
color white, open the library. (— Display Library)

=E—)

r
/| Graphics Designer - T1_educt_tanks.Pd| |

File Edit View Arange Tools Window Help
A W= N R A, = N 2N ® E 0 100% - i Al - e A
¢ T1_educt_tanks

s B P S et s T e D

Al multipurpese_plant.Pdl  T1 educt tanks.Pdl X

w | Standard

v ax

1}

e & Selection

-

£ ‘a4 Standard Objects
-/ Line
L Polygon
.1 Palyline
@ Ellipse
@ Circle
- Ellipse Segment
(& Pie Segment
- Ellipse Arc

_» Circular Arc
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55. From the library, first drag a symbol for the pump into the working field.
(— Global Library - Symbols — E-Symbols — 20_2)

r
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56. After the symbol for the pump, drag the valve symbol into the working field.

(— Global Library — Symbols — Valves — 45)
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57. The static symbols can be changed in their orientation by using the button Rotate.

(— Rotate)

r
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58. After you have inserted additional lines and text fields as shown here, draw a rectangle
to represent the tank, and select its properties. (— Rectangle — Properties)

' B
/| Graphics Designer - T1_educt_tanks.Pdl ) = [ B i)
File Edit View Arrange Tools Window Help
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a| ™ v | [ At [Econ (25 (M
Sola]2]s]+]s[s[7]# ] [w][u]r2]1]4]15|a | o-Layen -
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59. To change the color, deactivate the global color scheme once again.
(— Properties — Effects — Global Color Scheme — No)
Object Properties =
Properties | Everts
F'.:Ectangle Attribute Static Dynamic Update.. Inc
Geometry Global Shadow Yes v} O
-~ Colors Global Color Scheme [ o ]
- Styles Object Transparency 0 o F
- Flashing
- Miscellaneous
i Filling
..... Effects
4 m r
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60. Now change the background color to white.

(— Properties — Colors — Background Color)

Object Properties x
Properties | Everts
R:ECtﬁf"Q'E Attribute Static Dynamic Update.. Inc
- Geometry Border Color I O
- Colors Border Background Celo | | @ F
e Backaroun coor B O
Flzllshmg Fill Pattern Color I 92 O
- Miscellaneous
----- Filling
----- Effects

4 (L 2

61. Next, we configure a display of the digital level sensors. As shown here, draw a circle
into the picture. Then, select its properties. (— Circle — Properties)
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62. To have the color displayed dynamically, deactivate the global color scheme.

(— Properties — Effects — Global Color Scheme — No)

Object Properties x
Properties | Events
C:ircle Attribute Static Dynamic Update.. Inc

i Geometry Global Shadow Yes Q2 O
Colers Gicbal Color cheme — |08 9 O
’ Styles. Ohbject Transparency 0 Q O
-Flashing
-Miscellaneous
-Filling

L. Effects

] 1 b

63. To implement a dynamic display, select the background color with the right mouse
button and then the dynamic dialog.

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

Object Properties x
Properties | Events
C:ircle Attribute Static Dynamic Update.. Inc
-~ Geometry Border Color I - O
'EOIIWS Border Background Colo | | o O
Sy ’
. ground Color | ————————"")t¢ :
. namic Dialeg...
Fla.shlng Fill Pattern Color ! b 2
- Miscellanecus C-Action...
- Filling VBS-Action...
----- Effects
Tag...
Delete
Fl [ »

64. In the following dialog, first select Boolean as data type, then change the color at
Yes/TRUE to green, finally select ‘Tag’ for the dynamic expression.

(— Boolean —» Yes/TRUE —» = E] — Tag)
ValueRange‘ - E‘-&I‘g

Used Language: Deutsch (Deutschland)
Event Name:
Expression/Formula:
Result Of The Expression/Formula:
Function ...
Valid range Back... %
tor ...
es | TRUE (] [Een
) Bit
= | - |
() Direct
Add
Remove
(@) Do not evaluate tag status
) Evaluate tag status
(7) Evaluste quality code
Valid range Back...
I
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65. At the variables, select as data source 'STEP 7 Symbol Server’ and there, at the
symbols, input 170.0 for the 'level monitoring educt_tank BOO1 operating point H’.

(— Data source —» STEP 7 Symbol Server - A1.T1.A1T1L001.LSA+.SA+/170.0/
level monitoring educt_tank BOO1 operating point H — OK)

El Tags - Project: DAPCETWSCEVPO2-014545 en newtPCST_SCEVPCST_PrjvwincprofyOS(INOS(L mcp IEI
g = EE -3 Data source: STEP 7 Symbal Server
| |ES Wariables
Filter: - || wWinCC Tags
B@ STEP T Symbal Server Mame Data Type  Address Comment i+
1] 5T Programil), PCST_SCE_ |40 9 AdHOOLHS + STERT BOOL 1 0.0 Main power switch multipur.. —
@ALAIHUUE.HS+-.OFF BOOL I o1 ermergency switch OFF
@ALAIHUU3.HS+-.LOC BOOL I 0.2 local operation mode switch
BOOL I level monitoring educt tank ...
AL TLAITILOLLSA- 54 BOOL I 701 level monitoring educt tank ..,
S ALTLAITILI0Z LSS + 38+ BOOL I 70,2 level monitoring educt tank ..,
1AL TLAITIL00Z LSA- 54 BOOL I 70,3 level monitoring educt tank ..,
B ALTLAITILO0Z LSS + S0 e BOOL I 704  level monitoring educt tank ..
S ALTLAITILO03.LSA- 54 BOOL I 705 level monitoring educt tank ...
a1 o @Al.Tl.AlTlSDDl.SO+.O+ BOOL I 10 purmp outlet educt tank BOD..  _

Ok !ﬁ [ Cancel ] [ Help

Note: If you use AS1/S7-400, select the symbols under S7 Program(1). If you are using the
AS2/RTX Box, however, then you have to select the symbols under S7 Program (2).

66. We now apply the settings in the Dynamic Dialog. (— Check — OK)

Walue Range @I
Used Language: Deutsch {Deutschland) -
Event Mame: Tag Prag

Expression/Forrula:

'S74Program(L1/A1$T1$41TIL00L $LSA+$5A+ E]

Result OF The ExpressionfFormula: Daka Type:
valid range Back. .. 2 Analog
Yes | TRUE [ @) Boolean

Mo | FALSE | () Bit
() Direck
Add
Remowve

@ Do not evaluate kag skatus
() Evaluate tag status

() Evaluate quality code

= Quality &1 valid range Back...

Ok Dl [ Cancel

67. The steps shown above are also performed for the sensor 'A1.T1.A1T1L001.LSA-.SA-
[ 170.1 / level monitoring educt_tank B0O01 operating point L. Then, the elements
shown here are jointly highlighted and grouped.
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(— AL.T1.A1T1LOO1.LSA-.SA- / 170.1 / level monitoring educt_tank BOO1 operating
point L — Group — Group)

A Graphics Designer - T1_educt_tanks.pdl EI@
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68. The group is then copied. (— Copy)
- Graphics Designer - Ul_edud_ta:kspmm r

% File Edit View Arange Tools Window Help
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N | 1 Rk Selecti
clection
= = """"" =-I§ Standard Object
SEREEEES «/ line
Om IO ~€ Polygon
OO || A\ Polyiine
[y | @ Ellipse
I:‘ . . @ Circle
WO | e ~ B Ellipse Segm
i Y Pie Segment
D ™ Ellipse Arc
Zoom A S A
anol | ol R s L g% Circular Arc
7 | R e [ Rectangle
oo | oo L @ Rounded Re
= L L -[A] static Text
50 |
E 1l R o g_,—'? Connector
# co SEGEEEHe - R S i -] Smart Objects
W g - Windows Objec
oo % |1 TR EEY I EES TR SN 7 Tube objects
........... Duplicate IR
........... .. < | m | +
........... Paste Ctrl+V —
........... Delete Del o Standa,d[‘ R
D D Style Palette

....... Customized object 4 e

....... S ehia 5 e E|- Line Sly_le

N Linking L

....... Cenfiguration Dialog... e

Properties
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Line ‘wheight
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69. Now we open the library and the group is inserted in the project library. Name the
template ‘educt_tank_V1_0". (— [~} — Project Library — Insert)
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Library x
Ei | % Ca % | 2o T EE[EE| G
_| Global Library Mame Size Last Change
| Project Librany
Wien 3
Insert
Mew Folder
Library =
Ci | % Ba @ X |2 v iE[EE] 6
| Global Library Marne Size Last Change
@ ProjectLibrary educt_tank_v1_] 17594 140415 14:22

70. Next, in the picture ‘T1_educt_tank.Pdl' we position the faceplates for the valve
‘A1T1X004’ and for the pump ‘A1T1S001’ as shown here. It is advisable to bring the
symbols within the layer to the very front so they can’t be covered up by other drawing

elements. (— Arrange— Within the Layer — Bring to Front).

## Graphics Designer - T1_educt_tanks.pdl E@
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EERE Rectangle
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2% Application Windaw
I Picture Window
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71. The orientation of the dynamic valve faceplates is not yet correct. At runtime, the
faceplates are animated in a way that in the closed state, they are situated
transversely to the position of the pipe and rotate when opened in the position
direction. However, this orientation can be changed only via the CFC of the
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respective valve. To rotate a valve, first open the associated CFC and then the

object properties of the valve block.

(— Plant view —» A1T1X004 — Valve — Object Properties)

32 CFC - [A1TLX004 -- PCST_SCE_Pr%A1_rmultipurpase_plant\T1_educt_tanks\educt_tank B001] o= =]
B Chart Edit Imsert CPU  Debug Wiew Options Window Help - = %
DE& il MEES 6 in | 9 = B0 JeemEM K
-
it
Koz -
tlac Localli Out_a1T1X004
L Out OosLi — Pc=7Ditn
ﬁ — Digival
< -+ CloseLoc FV_In Es =
& InE LocalSet o— Fimin PU_0v
FhkOpan 01— SinBi_In PY_Chng
FbkClose o— Sartifal Nosic
Monitor Chrl 43 MS_Re
MonTiSta
10. 0—{MonT il Copy Ctrl+C
Mo s el Delete Del
tlack Bermit
e e Predecessor for Insertion Position Shift+F11
tlac Protect
L Out 10— CtrlChnd Goto Insert Position
CSE
< Object Properties.., L\) Alt+Return
4 InE
| :
ha [l i
Press F1 far help

72. Now, in the field Create block icon, enter a ‘2‘. This rotates the icons by 90 degrees.

(— Create block icon —» 2 —» OK)

To be inserted in OB tasks:
v OB100 [warm restart]

Properties - Block -- AITIH00 4\ alve_A1TIHO04
General ‘ 105 |

Type: Wl Block group:
e \alve_ A1T15004
Comment: Walve outlet educt tank BODT
Inputs: 76 ¥ OCH possible
Internal identifier: FB1833 OCHL.
Instance DB: DB182

[¥ Create block icon
MName [header]: Wil

E]

Family: Drives

[~ MESelevant
Author: AdvLib1

Special propertiss

Messages...

[¥ Readback enabled

Print

Cancel Help
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73. After you have made the changes for all valves that are located in a vertical pipe
compile the changes.

(— SCE_PCS7_Prj » PLC — Compile and Download Objects —» OS(1) — Edit)

Selection table:

Objects Status Operating Mode Compile
=IBp PCS7_SCE P
E ASt
| @l Hardware undefined
o-[ crusta3Dp sTOP
Blocks
undefined
Eﬁ Connections undefined
E-B AS2 ]
=-8 os
@l Configuration undefined
E-[@  winCC Appl
¥ Connections undefined
£y 0s(1) Deactivated
Settings for Compilation/D ownload Update Wiew Log Select Objects
Edit.. | Test Statuz Operating Mode Single Object All.. Select All Deselect All

™ Status during Open

¥ Campile anly =

Close Help

74. In the last dialog for settings, enter the changes at Scope and then start compiling the
OS. (— Scope — Changes— Apply — Start)

Settings: Compile 0% lé]

Select the data you want to compile and the pe of the ilation.

Data Further options

Minimum acquisition cycle of the archive tags:
¥ Tags and messages 1second -

Iv¥ SFC Visualization [ With interconnection partner { SFC option )

[ Compression

[ Create server data

¥ Ficture Tree

Scope
(" Entire 05 -
{+ Changes

s

Cancel Help
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75. In WIinCC, the symbol of the valve—for which you made the change shown—is now
rotated according to standard. Next, insert a static text ‘T1 educt_tank’; it facilitates

orientation during operation. The result is shown below.

m
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Englis
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76. Just as for the picture T1_educt_tank, a tank/reactor is set up in the pictures Product
Tank and Reactors, The two figures below can be used as examples. In addition,
generate a template for the library from the one reactor as well as from the product

tank.

A Graphics Designer - T2_reaction.pdl [E=n e

File Edit WView Arrange Tools Window Help
I W= Y W N R | 5l &85 W2 :® GLE 100% - i oanal . S
i T2_reaction o T B X L S AR S| TRk & o dol E e [ G (W] (N[O 5] () [ O ) [ [ [
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- AlTZs004 | | AT o0 ATzeo0z . 000 AN TZA005 A1 TZ X006 ATTZX007] TR h K Selection =2
i R T | | E—

: s Wey My By [y Bg e

ol .| -12345,87 : g : ol ol : : !

o O I -4 . o .l Polygon

L Ll Ll Ll Ll R <L, Palyline

D Ellipse
() Circle
e e Ellipse Segment
R | B AATZ5001 -y Pie Segment
AATZX00 AATZR002 ANTZX00IR] .. -
N N 1. S - Ellipse Arc L
F‘pq NP P (] C e P
[0 Rectangle
- D {70 Rounded Rectangle
....... A Static Text

e Connectar
S Smart Objects
Reactor j 2N Application Windaow

o L ATTIRO0T Ll Ll . 7] Picture Window
Ll Ll Ll Ll I tf] Control
....... [_\_\-\J Ll aut] OLE sbject |
170 Field
o= Bar

2] Graphic Dbject
A3 Status Display
""" - Text List
Multiple rows test

A1T2TDU1 : : p
LRI [ [ i

ry
-12345,67 ]
- |-12345,67 o RN e DR IR IR Ll Combobax
- [-12345,67 =8 List box
- =) Faceplate instance

o Ba N~ | sl sl Lo
Coniiiiiiiiiiiin ::.}—@::: CIniiiiiiiiiiiiiiioiiiin 38 e control
151 WPF Contral Z
Lol o I | 4
< L ] ' | Ast.. [Eco. [z=st. [Mer.
Jofa]2]s]4]s5]s]7]a]o]w0]t1]12]13]e4]15]ah | o0-Layer0 -
Press F1 for Help.

Englis

s P L ) [E=R[E=H

File Edit WView Arrange Tools Window Help
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§ T3 product_tank. = T Ay | 2F 0 | AL S S0 e S| Tk & e dol £ e B RS () () (O () ) [ OO O O O
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I Bar
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[T LEF | 1. Graphic Object

g Status Display
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------ - -ﬁ Multiple rovy text

5 Combobox
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L] MET Control
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Press F1 for Help.
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77. To test the HMI with SIMIT and PCLSIM, the charts have to be downloaded to
PLCSIM. The plant simulation in SIMIT also has to be started. Set the CPU to the
RUN-P mode.

r@ 57-PLCSIML

File Edit View Insert PLC Execute Tools Window Help

O & & |rcsmocear  ~| & =Rkl
i i w7 & E | & E R

01 g# o =0

5

@ [ @ [=])|EBe .[o]=@[[=]|Ee. ol = =

— r%HUN-P B 3 R W N CE lBits ]

1SetCPUtoRur1F'rogram Mode|3 210 TEE 4 3210
v =TOF MHESllI R I i | o

Press F1 to get Help. Default:

78. In the WinCC Explorer, activation on the ES has to be allowed in the properties of
the OS. (— Properties — Allow activation on ES)

[ WinCC Explorer - DASCE Projekte_en\PCS7_5 1\PCS7_Prwincpro OS(INOS(L].mep ==
File Edit View Tools Help

Jo Ay L EEE 2

EIP osc Name —
3 Compute Computer
AN Tag Management M Tag Management Tag Management
-#, Graphics Designer A\ Graphics Designer Editor
A Alarm Logging 1# Alarm Logging Editor
1 Tag Loggin 11 Tant nnning Editar
e Project Properties (s
15 Global Script
B TextLibrary | Operating Mode I User Interface and Desian
5, Text Distributor | Geneml Update Cycles | Shodcuts | Options

i User Administrator
4 Cross-Reference
-3 Redundancy

J30 User Archive

©) Time synchronization
-4 Horn

‘% Picture Tree Manager
L1, Lifebeat Monitoring
R, O Project Editor
1.1 Compenent List Editor
£ SFC

-@ Web Navigator

Press F1 for Help.

Additional project options

\ow activation on ES

[ Help available in Rurtime

Export text files a8 Unicode

Color conversion when prirting messages

C scripts with language setting "Cynamic” in Runtime

[Opeﬁmng system language for non-Unicode programs

This option disables the project activation intedock on the ES.
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79. Then, OS Runtime is activated (— Activate)

-EE £ 2

Marme

Computer
]. Tag Management . Tag Management
]E Structure tag .EE Structure tag

M Graphics Designer A Graphics Designer
—# Alarm Logging = Alarm Logging
----- 1] Tag Legging oy Tag Logging
E Report Designer E Report Designer

Lo .
-] 5 Global Script +s Global Script
B Text Library FF Text Library
-5, Text Distributor £, Text Distributor
FLid ..
iﬁ User Administrator il User Administrator
{E;é Cross-Referance Eﬁ Cross-Reference
1 Redundancy (1 Redundancy
Uzer Archi
34 User Archive ulf ) Er Archive o
- B e T '\.:)Tlme synchronization
) 7 i Hormn

1 Dictuirs Tras Manamar
]

Activates the project.

80. First, open the plant overview by clicking on the area key ‘A1_multipurpose_plant’ in
the overview area. (— Al_multipurpose_plant)
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81. Picture A1_multipurpose_plant with an overview of all areas of the plant and the
sequential function charts (SFC) is shown.

[ 1 1 1 I lnl ( . I 1 I |l | Il

=i NN
| ._:l
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82. By clicking on the block icon of the sequential function chart, an SFC can be opened
and operated. (— SFC_Product01 — Start — OK)

——lllll
-—__r Commandougut | AveseR
v Compe (W sep |

A1_multipurpose_p C_producto1
SFC section

v Synchronize

[~ Cyclic operation

v Synchronize Serquence properties | Start condition

Executing 'Start’ command

SFC: Al _multipurpose_plantSFC_productld

T
[~ Time monitoring E
| [-]

RUN
EductB003ToR001
[ Cyclic operation

v Command outaut

W Synchronize Sequence properties Start condition |

"@

T
I Time monitoring ﬁ
=2

Educt tank BO.

» Educt tank B0. ..
EductB002ToROD2
Educt tank B002 to reactar RO02
While stirring h._. |

Educt tank B0.
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83. You get to the lower level layers either by opening the Picture Tree Navigator or by
selecting the picture exchanges you generated.

(— Arrow to the right of the A1_multipurpose_plant —» T1_educt_tank)

=\

22105/15 [ 13:4 [0 |A1_multiy

""I—II‘F"‘"

84. In the operating screen of the educt tank, the faceplates for the valves and the
pumps of this level are shown. The faceplates permit the operating mode change
and operating the valves and pumps.

Automatic |
e

O—8,

Pump outlet educt tank BO01
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85. To operate a valve (here: open; click on the command button ‘... next to Close, select
Open and confirm your selection with OK.

(— ... > Open — OK)

86. The open valve position is signaled through the rotation and the green coloring of
the faceplate. Pumps can be controlled the same way.
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87. The operator screen ‘T2_Reaction’ has a faceplate for the PID controller, in addition
to the faceplates for valves and pumps, which can be operated and monitored
through it.
(— Al_multipurpose_plant — T2_Reaction — Temperature control)

l@ﬂ =:|:-- l@n lX lX Exﬂﬂxﬁ

A A_multipurpose_plant/T2_reaction/A1T2T001/Control_A1T2T001 @

| nternar_[[ 1]

( 100,00

( 20,01

[ oo

88. The operating screen ‘T3_product_tank’ is represented with the faceplate for a valve
whose operating mode is just being switched.

(- A1 multlpurpose plant —» T3 product_tank — Valve— ... - Manual — OK)

Automatic

[ cose |

I Hese]
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89. Runtime is terminated by first operating the button ‘keyset change’ in the lower control bar.

IV 22/05/15 [13:45:51.039 |0

PCS7
r

L L 1.1 1 ] L LIl
3] e

o= %) | Eon) el = = o T e sl O [~ ]
3 == E| Do v Rl = L= = | QY )l || S
‘ke'ysetcha E = EC] L - K] B e
. keyset change ‘

L,._

O lallal, || &z |

=1 exit runtime

Unrestricted for Educational and R&D Facilities. © Siemens AG 2015. All Rights Reserved.
P02-01_HMI Generation_V8.1_S0915_EN.docx



SCE Training Curriculum | PA Modul P02-01, Edition 09/2015 | Digital Factory, DF FA

EXERCISES

TASKS

In the exercises, we apply what we learned in the Theory section and in the Step by Step
Instructions. To this end, we are using and expanding the existing multi-project from the
step by step instructions (PCS7_SCE_0201_R1504 en.zip).

In the step by step instructions, only one element of the levels T1 educt tank,
T2 Reaction and T3_product_tank of the plant hierarchy was implemented. The objective
of the exercise is to complete the pictures of the individual levels, or to generate the
pictures of the missing levels.

Then, generate a picture for the level T4_Rinse.

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

1. Complete the picture of the levels T1 educt tanks by adding the missing tanks
AlT1B002 and A1T1B003. Use the template from the library for this so the
representations will be consistent. Adapt the labeling of the tank and of the binary
sensors. Do not forget to adapt the variables for visualizing the binary sensors. The
valves and motors are already set up, they only have to be positioned. Note,
however, that the valves may have to be rotated once more.

Ad_multipurpose_plant L Il SIEMENS

=

T1_educt tanks

N

A1T1LO01.LSA+ ATTIL002 LSA+ ATTIL002.LSA+

[ Pump outlet educt tank BO02 |

D 0 E > L Ra (el [#] €[] (O] e S =) (& i ] %]

2. Now, also complete the pictures of levels T2_Reaction and T3_product_tank with the
missing elements (tanks or reactors). Use the P&l diagram as a guide so that all
valves, motors and controllers are positioned correctly. Take note of the correct
rotation of the valves.

3. Finally, design the operating screen for the level T4 rinse. To this end, adapt the
background analogous to the step by step instructions. Generate a picture title and a
tank based on the educt and product tanks. Connect the variables of the binary
sensors and arrange the valves and the motor using the P&l diagram as a guide.
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