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Purpose

This SIPEC Event is intended to provide customers with an introduction to WinCC and
the programming tool and steps to create a base project. It is not intended to replace
any formal products training. It is set up to create a WinCC project and learn the
basics of creating con nections, tags, screen, alarms and trends. The average time for
completion is about 4 hours. The following file contains the STEP 7 project to run in
PLCSIM as well as an exported tag database and library object to be transported into

WinCC.
WinCC V7.x Workshop Materials:
d

SIPEC Material.zip

Suggested Literature

The following literature is recommended for the WinCC V  7.x An introduction to

SCADA seminar.
These items can be order through Literature fulfillment:

1 General WinCC Brochure
Order Number: HMGF-A820P-0814

T Demo DVD
Order Number: HMDV-1DN70-0516
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Creating the project
The following steps will show you how to start WinCC and create the " MyProject " project.
You will create the " MyProject " project as a "Single -user project”.

A "Single-user project" only runs on one computer. Other computers cannot access this project. The project runs on a
computer that serves as the server for data processing and as an operating station.

Procedure

1. Start WinCC from the desktop icon .
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2. Select the project type "Single -user project", name your project +thMWRCCpioject.t © and creat e

(INSTRUCTOR NOTE: Explain the other types of projects that you can select in WinCC)
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\\mocc Exphorer 10 - |

Eﬂ! @ Snge User Project
3

bd I

r

Create New Project

Press F1 for Melp.

Project name:

Project path:
D:\WinCC Projects

New subfolder:
MyProject
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Result

You have created the " MyProject " project. The project is now opened in the WinCC Explorer. The project structure
with the necessary editors and directories is displayed in the left partial window of the WinCC Explorer. The right

partial window shows the elemen ts belonging to an editor or directory.
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3 Computer

1 Tog Management

A Graphics Designer

o Menus and 1ooibars
o Alem Logging

& Tag Loggng
& Repon Designer
17, Global Script

I Text Lbrary

£ Text Distriustor

# User Administrasar
B Cross-Rederence
Ly Losd Onine Cranges
3 Recundancy
#ll Uses Archive

© Time syncteonzation

4 Hom

2 Picture Tree Manager
£l Litebeat Mosstoring
*, 05 Project Editor

d IndustrialDataBridge
P Wed Navigator

Name

= Computer

1 Tog Mamagement

A Graphics Designer
4" Mems and tocibars

# Alarm Logong
HiTag Logong
| 8 Report Designer
115Globel Script
| P Text Libeary

% Text Dvstnbusor
 User Admenistrator
Fo Cross-Retarence
LyLoad Online Cranges
| FRecundancy

i User Archove

9 Time synchronzation
4 Hom
{5 Picture Trae Manager
|l Liteteat Momitoring
*, 05 Project Editor
& IndustrialDataBridge
B Wed Navigasar

Type
Computar
Tag Mansgement
Editor
Eator
Ector
Ecinar
Enor
Editor
Editor
Eaitor

Editor
Editor
Editar

Ecitor
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Configuring the Screen
The following steps will show you how to  configure the start screen in WinCC Explorer.

The graphics screens are main elements of a project. They represent a process and allowthe  operation and observation
of this process.

Procedure

1. Create a new graphics screen from the Graphics Design editor . Right Click to access menu.
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Fle E51 View Toos Hep
Jolm | LR ?

32 Global Show information cokmn

B Text Uit Ecit Favorites order
B Text D¢ Prapertes
# User Administratar

Fa Cross-Retevence

L% Losd Onfine Cranges
J Recdundancy

#ll User Archive

 Time syncheonzation
4 Hom

2 Picture Tree Manages
5l Lifedeat Monitoring

%, 05 Project Editor

& IndustrialDataBricge
P Wen Navigatar
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2. Rename t he cr e aReeetse Qsimasis.up dRight Glick-to access menu.

3. Create a Second Screennamed - Mai ntenance. pdl?®
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Fle E51 View Toos Hep
B RS R

b MyProject
2 Computer
Tag Management
A Graphics Designer
4 Menus and toolbars
o Alarm Logging
A Tag loggeg
& Repont Designer
17, Global Script
¥ Text Lbeary
£, Text Distriutor
# User Administratar
Fo Cross-Retevence
Ly Losd Ontine Cranges
J Recdundancy
#ll User Archive
 Time syncheonzation
4 Hom
2 Picture Tree Manages
5l Lifedeat Monitoring
%, 05 Project Editor
& IndustrialDataBricge
P Wen Navigatar

Name Type Last Change
‘\,r Process pichure 2014 123356 "
Open picture(s)

Rename picture

Detste prctuwrels)

Define screen as start screen
Mark picture(s) as favorite
Confirm all type changes

Properties
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4. Opent he <cr eat eRdverseé Gsmogis.epd4 © t o start the WinCC Graphics Designer in a new Wi
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Fle E51 View Toos Hep
Jo|m | L - | ?

_b MyProject { Name Type Last Change
J Computer A mosis o Process pichae 2014 12:3356 "M
Tag Management Open picture(s)
A Graphics Designer Rename picture
o Menus and toolbars Delete pcture(s)
o Alwm Logging Define screen a3 start screen
H Tag loggng Mark picture(s) as favonte
& Report Designer Confem 2 type changes
17, Global Script Properties
I Text Lbrary

£ Text Distriustor

# User Administrasar
P Cross-Reterence

L% Losd Onfine Cranges
J Recundancy

#ll User Archive

 Time syncheonzation

4 Hom

2 Picture Tree Manages
£l Lilebeat Monitoring
*, O Project Editor

44 IndustrialDataBridge
P Wen Navigatar
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5. Insert header into the opened picture.

We will add a title header to the picture. To insert the header, selectthe - St at i ¢ T dnxthe®starmldrd e c t
area of the object palette tool and place on the screen area.
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6. We need to set the siz e and position of this header bar. We can do that by draggi ng and sizing on screen or by
manually entering a size in the properties dialog. We will use the properties view to manualy enter the values so
that we know we keep the object on the screen and fill completely from one side to the other. In the properties
view of the inserted object, change size and position of the object.

To open the properties view , s elect focus on the inserted control object and  the properities will be in the Object
Properities at the bottom of the page . Make the settings below for the Geometry settings:

Position X: 0
Position Y: 0
Width: 1280
Height: 30
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7. Properties such and tex t, color, font, style, effect and other s can also be changed in the properties vie w. We will
change the header tex t and font of the object from the default values. In the properties view of the inserted
object, change header text and font of the object.

Make the settings below for the Font settings:

Text: REVERSE OSMOSIS WATER PLANT
Font Size: 18

Bold: Yes

X Alignment : Centered

Y Alignment: Centered
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8. Add button to the screen and place on the upper left part of the screen You can find the button in the Standard
controls under Windows Objects

For Text type Maintenance

Under Change Picture on Mouse Click select the picture button and select the Maintenance Screen
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9. Copy this button and paste on the Maintenance Screen . Commented [s1]:  How to open maintenance screeopen file
folder icon and click on maintenance.pdl

Right Click and open the Configuration Dialog

Rename this button to Main Screen and under Change Picture select the Rev  erse Osmosis picture.
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10. Save the picture s, and exit Graphics Designer.
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11. We need to tell WinCC which picture to start with when it is placed into RunTime. We can do this with either the
computer editor or by right clicking on the picture name in the picture list. Set t he Reveesa®@smakis.pdl®
screen as the project start picture from the Graphics Design editor in  WinCC Explorer.
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A WinCC Explorer - C:\Users\Public\Documents\Siemens\WinCCProjects\MyProject\MyProject MCP — x
File Edit View Tools Help

EEYN BARS POI--EF ?
_& MyProject Name Type Last Change
P Computer A 9/6/2019 1:40:51 PM

Open picture(s)

1l Tag Management A Mainte pen pichs 9/6/2019 1:40:45 PM
Rename picture or folder

A Graphics Designer 5

4" Menus and toolbars SRR

£4] Text and graphics lists -
Define picture as start picture

Mark picture(s) as favorite

# Alarm Logging
Tag Logging
Report Designer
15 Global Script

B Text Library

B Text Distributor Properties
User Administrator

Activate "web-enabled”

Password Protection
Confirm all type changes

4 Cross-Reference
/¥ Load Online Changes
2P Redundancy
1l User Archive

O Time synchronization
4 Horn

% Picture Tree
£l Lifebeat Monitoring
%, OS Project Editor

| Tags simulation

£) Cloud Connector
] Calendar Options
® Web Navigator

MyProject\Graphics Designer\ 1 object(s) selected Licensed mode NUM
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Result

You have created the

"My Project

project

and

set

- Reverse
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Jolmrltwysi sl &7

0 MyProject | Name Type Last Change Information
J Computer ‘, B Reverse Ozmosipal Process pichore (start pionure) 10/15/2015 40236 P
|
M Tag Management | A Maimenance pdl Process picture 10V15/2015 40232 PM

A Graphics Designar

o Menus and toolbars
o Alrm Logging

4 Tag Logong

& Report Designer

75 Global Script
¥ Test Ubvary

B, Text Distrioanor

# User Admnistratar
T% Cross-Rederence

Ly Load Oréine Cranges
J Recundancy
W User Archive

5 Time syncheanzation
4 Hom

' Picture Tree Manager
+ Litedeat Mositoring
A 05 Project Editor

W Process Historian

2] Calendar Opticns

s IndustrialDataBricge
¥ Wed Navigatar

MyProject\Graphics Designen, 1 obyect(s) selected Licensad mode
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Configure Communication

For WIinCC to gather data from the field you will need to define a communication channel for the devices you wish to
communicate with. The following steps will show you how to configure co mmunication between WinCC and the
automation system controller . In this case we will be communicating with a S7 -1500 controller.

Procedure

1. Right click on Tag Management Editor and open the editor.
2. Create a new communication channel from the Tag Management editor by opening the "Add new driver” dialog .
Add t he - SB7-1200V5X-T30@channel® .
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& Struct
L
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a
7] Export

oo
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SIMATIC S5 Programmers Port AS511
SIMATIC S5 Profibus FDL

SIMATIC S5 Ethemet Layer 4

SIMATIC T1 Serial
SIMATIC TI Ethernet Layer 4
SIMATIC 505 TCPIP

Allen Bradley - Ethemet [P
Mitsubishi Ethermet
Modbus TCPIP

0P

Profibus DP

Profibus FMS

Simotion

System Info

[S_IN

[Find £~ Properties
Data type L+ | B Selection
Unsigned 16-bit value 2 Object type
Text tag 8-bit character se2! | Object name
Text tag 16-bit character 52!

Text tag 16-bit character 52!

Unsigned 32-bit value 4

Text tag 8-bit character se2!

Unsigned 16-bit value 2|2
Unsigned 32-bit value 4
Unsigned 32-bit value 4
Unsigned 32-bit value 4
Text tag 16-bit character s2!
Text tag 16-bit character 52!
Floating-point number 64-t8
Floating-point number 64-18
Floating-point number 64-t8
Floating-point number 64-t8
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3. Expand, from the Tag Management editor, the = S1 MAT{1200,S7#1500 Channel ° and right hand mouse click
on -OMSH+, then | eft click on -New Connection® to create a new connectio
-Reverse °0Osmosi s

4. Right click on thi s new connection, then left click on Connection Paramet ers to open up the connection
parameters configuration view

In the System Parameter view, make the settings below for the Unit settings:

IP Address 192.168.0.1
Access Point S7ONLINE
Product Family s71500-connection
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]
File Edit View Tools Help
EECl BARE el ?
=& MyProject Name Type
3 Computer
1l Tag Management
A Graphics Designer
4" Menus and toolbars
L Text and aranhics lists
o Alarm Ld 1
File Edit View Tools Help
15, Global S| Tag Management « || i Tags [ Reverse_Osmosis ] \Fmd P v\ ¥” Properties - Connection »
f‘¥ TEXtLBA T I Tag Management Name Comment |Data type ~ || B selection
W Tea Dy # Internal tags 1 Object type Connection
W User Adnl| )l SIMATIC §7-1200, 57-1500 Channel 2 Object name Reverse_Osmosis
s Cross-Re| 51 oms+ 3 Reverse_Osmosis x El| General
/¥ Load Onl| o ¥3 R o 4 Name Reverse_Osmosis
~¥3 Reverse_Osmosis "
CF Redunda B v = 5 Connection D s
10 User Arck :2 tructure tags 6 Connection Parameters 6!:::::570NLINE!::192.168|
5 Time syn| 7 S7Plus network B Assignment
4 Homn 3 P address [192.168.0.1 Communication driver | SIMATIC S7-1200, 57-150
& picure 1| 3 . Channel unit OMS+
£l Lifebeat | T Access point: [STONLINE | B Various
%_0OS Proiel Creator ID 0
et 11 Product family [71500<onnection =l Last Change 9/18/2019 11:08:07 AM
Tags sim| 12
Cloud Cq
— i Passward
= 2] Calendar| 14
+17 Calen( 15 =
i 92 Event 16 |
PWebNay——————— 17 Password
18 Repeat password [
19
20
21 Enterthe IP address of the automation system.
22 Example: 142110123
y I - |23 g v
L "W Q E] M4 >
Ready | NUM 100% (= y,
I Cancel Help
< >
MyProject\Tag Management\ External Tags: 0 / License: 128 Licensed mode NUM

W ") 4 B W O A
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Result

You have created the driver communication connection to the S7 PLC, allowing for communication with the PLCSIM
project located on your desktop.
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l. hq M.an-l-
file Eoit Yew Help

Tag Management *  ® Groups [ Reverse_Osmosis ] Find # =+ Properties - Connection -
10 Tag Management Name (Connection  Last Change + 8 Selection
4 % Intermal tags ¢ N | Object type Connecton
§ SIMATIC 57-1200, $7-1500 Channet 2 Object namw Raverse Osmoss
B ous. 3 o General
- * 3 Reverse Osmoss Name Raverse Osmoss
7 Strucwwe tags 4 10 2
3 Connection Parameters 51:::: PLCSIME: 192.168.0.1:SIMATICRS
6 1 Assignment
7 Communcation driver | SIMATIC 571200, $7.1500 Channel
8 Charrel unt OMS+
9 2 Various
10 Creator 10 0
1 Last Change 8/15/2014 10:33:21 AM
12
13
14
15
16
17 3
18
19
20
21
2
23
24
25
26
27
8
29
30
k) |
32
104 1a5 Management |33
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o 36 -
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Ready Enghih (Unted Seates) W = .
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Import T ags

The following steps will show you how to  import and create tags in WinCC Explorer. We will be importing tags directly
from the PLC program running in the S7 -1500 controller (Using the PLC Simulator, PLCSIM ).

These tags will be used for monitor and control of the PLCSIM project located on your desktop.
Procedure

1. Open the folder on the desktop called SIPEC Material * the folder Reverse Osmosis Water System and double
clickon fle - Rever se Osmosi simlBall et 0Syg $ e Oncdopededl yadwill first need to turn
on the CPU and then put the PLC in R un Mode.
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Name

AdditionalFiles
M

Logs

System

T™P

UserFiles

XRef

] Reverse Osmosis Water System.info

Date modified

9/18/2019 9:36 AM
9/18/2019 9:36 AM
9/18/2019 9:36 AM

9/18/2019 11:35 A...

9/18/2019 9:36 AM
9/18/2019 9:36 AM
9/18/2019 9:37 AM

9/18/2019 11:35 A..
Reverse Osmosis Water System.sim15_1 9/18/2019 11:23 A...

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
INFO File

1KB

Siemens S7-PLCSI... 8 KB

Project Edit Execute
9 [ save project

Options

A

Tools Window
=) ) X = (’:l (]

ﬂ@wo

N Totally Integ

rated Automation

S$7-PLCSIM V15.1

v

ed 7.54 KB

» [ SIMtables

» I;—g Sequences

¥ ] Reverse Osmosis Water System
» (g PLC_1 [CPU1515-2 PN]
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2. To establish communications between the WinCC station and the PLC you need to put WinCC in RunTime. Click
the triangle to start the WinCC RT.

SIMATIC WInCC VZ Reverse Osmosis Water Plant Page38



. FEile Edit View Tools Help

Rl B R

= 22 & ?

& _a MyProject.

3 computer
m

} Graphics Designer
o Menus and toolbars
= Alarm Logging
4 Tag Logging
& Report Designer
13 Glabal Script
FE Text Library
B Text Distributor

il User Administrator
T Cross-Reference
/¢ Load Online Changes
= Redundancy
10 User Archive

9 Time synchronization
4% Harn
‘2 Picture Tree Manager
£4. Lifebeat Monitoring
%, OS Project Editor
sk Industrial DataBridge
® Web Navigator

Mame

Type

No objects exist
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3. Open the WIinCC Tag Management from the WinCC Explorer.
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8 oncc rplorer SO
fle Eo1 View Toos Help
Jolmr | LA S ?
_b MyProject Name Type
I Computer
mn
A Gra Opens
4 Mem Prapenties
) L
& Tag Loggng
& Report Designer
i Global Script
I Text Lbrary
£, Text Distriutor
# User Administrasar
P Cross-Reterence
¥ Losd Onfine Cranges
J Recundancy
#l) User Archive
O Time synchvonzation

No objects exist

4 Hom

2 Picture Tree Manager
£ Lifebest Momitaring
X OS Project Editor

4 IndustrialDataBridge

oject\Tag Managementy o _ Extemal Tags 0 / License: 65536 Licergad mocs
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4, Rightclickont he communi cation channel -Reverse_Osmosis® Scroll down to —-AS Symb
from AS°

Click OK

Rightcl i ck on the heade@&SeledtAllel d -Access® an
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Eile Eonrt Yiew Help

Tag Management « | ¥ Tags [ Reverse_Osmosis ) Find 4 =+ Properties - Connection -
M Tag Mansgement Name |Data type Length Format adaptation Connection Group Address Linear scaling  AS value range = | @ Selection
| Sm— T —
B SIMATIC 57-200, 57-1500 Chasnel || Object name Reverse_Osmoss
B ows- = General
9 ot S njosts 3 Name Reverse_Osmoss:
7 Structure tags 8 New Group 3 }' =
< Copy Connection Pacarneters 51:::::255.255.0.0
a 9 Assigrement
Communication diver  SIMATIC 57-1200
Celete Channel unt OMS+
R & Variows
- Crestor 1D 0
7 Export Last Change 8/12/2014 13414

#* Comnection Parameters

I AS Symivals l{ll Read fram AS I
™ a
16
17 W Load trom tie 5

119 Tag Managesam
# Al togging

SEREBEBENERRBNREES

33

36
EREY -] Goes | Tags |+ 1l ’
Ready Frgioh (Unted Rates) WO (= +
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Result

WinCC has read the variables for the S7 PLC, allowing for monitor and control of the PLCSIM project located in the
folder —/WMaCE€rVals°® on the desktop

In WinCC Configuration Studio, select the tags tab to view the tags that were brought into WinCC.

After completion, shut down WinCC RT.
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Name Type
Computer
1 Tag Management
A Graphics Designer
" Menus and toolbars
44f Text and graphics lists m
A Alarm Logging File Edit View Tools Help
Il Tag Logging
&l Report Designer Symbols & « || AS Symbols [ Reverse_Osmosis ] Find » ~| | Properties -AS sy... »
72 Global Script ¥ Reverse_Osmosis Access  |Modified |Name Comment Data Type AS Data Type |AS|a || B Selection
Z Text Library @ DB100 FI102 Floating-point nu S7PLUS_Real 4 Object type AS syr|
2, Text Distributor @ DB101 FI300 Floating-point nu S7PLUS_Real 4 Object name FI102
it User Administrator @ DpB200 V700 Binary Tag S7PLUS_Bool 1 B AS Properties
Cross-Reference @ DB201 PI201 Floating-point nu S7PLUS_Real 4 Symbolic Address _|F1102
e @ oe2n2 0 oo Floating-point nu S7PLUS_Real 4 ﬁ:zz‘e"‘ 2
3 Redundancy § 08203 £ shutdown Binary Tag S7PLUS Bool 1 he —
3] user Archive @ DB300 =l V703 Binary Tag S7PLUS_Bool 1 Shucieslpelane
D Time synchronization # DB500 V704 EIpes S7PLUS_Bool 1 Adres 0001+
© Hom @ DBsoo (] RandomNumber Signed 16-bit val S7PLUS_Int 2 AS Data Type s7pLU
& Picture Tree § DBsot (] ActualStep Signed 16-bit val S7PLUS_Int 2 AS Length B
L3 Lifebeat Monitoring ] FIS00 Floating-point nu S7PLUS_Real 4 Data area Bit me
& 0S Project Editor StepCounter Signed 16-bit val S7PLUS_Int 2 B 08 Properties
"I Tags simulation | Stop Binary Tag S7PLUS_Bool 1 Access v
£3 Cloud Connector a FI100 Floating-point nu S7PLUS_Real 4 Modified
T Catendar Options 15 a Mode Signed 16-bit val S7PLUS_Int 2 Tag FI1102
% Calendar Scheduler 16 @ V701 Binary Tag S7PLUS Bool 1 Data Type Floatin|
vvvvv 17| @ V702 Binary Tag S7PLUS_Bool 1 Length 4
P Web Navigator Tag Management 18 €] PI203 Floating-point nu S7PLUS_Real 4 Format adaptation  |FloatT
19 (] QI900 Floating-point nu S7PLUS_Real 4
20 ] (] FIL01 Floating-point nu S7PLUS_Real 4
21 ) Startup Binary Tag S7PLUS_Bool 1
22 ] Q101 Floating-point nu S7PLUS_Real 4
S — A i v
ERnormy - |[BL T 0 e —Sws Bl 1)
Ready | NUM English (United States) Table: 26 AS Symbols | 100% (=) C O)
Press F1 for Help. External Tags: 26 / License: 128 Licensed mode

1235 PM
9/18/2019

o Type here to search ) ENG
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Configuring the Process Screen
The following steps will show you how to configure the - Re v eOrssmeo sprosess in the Graphics Design editor .
Procedure

1. Open the graphics screen -Reverse Osmosis® from the WinCC Explorer.
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dolmr Cwnl - e ?

- MyProject | Name Type Last Crange
o Computer A - Process picture (st pictare) /2772014 41904 PM
i Tag Management Open picture(s)
A Graphics Designer Remame picture
o Menus and tooibans Delete picturels)
o Alarm Logging Detine screen as start scroen
& Yag Logging Mark pictrels) as favotite
& Report Designer Confirm all type changes
5 Global Script Properties

2 Text Library

&, Text Dastributor

# User Administrator
£ Cross-Reference

{3 Lowd Onlne Changes
3 Redundancy

W Uses Mechive

© Time synctvonization
4 Hom

& Picare Trae Manager
= Lifebeat Monaoning
* OS5 Progect Editor

s IndustralDataBrdge
P Wb Navigatoe
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2. For the opened picture in the Graphics Design editor , modify background to not use global color scheme

The Global Color Scheme lets you define specific color screens to be used in the project. This is helpful if you
are an end user and have a standard color scheme that you want OEM s and intergrators to use. You can define
this color scheme and provide it to people developing WinCC applications for you and know that their project
will follow your color scheme. The Global Co lor Scheme attribute defines whe ther the colors defined for the
current design in the global color scheme will be used for this object.

With the graphics picture opened, click on the View menu, then click on Toolbar, and then click on Object
Properties. In the Object Properties window, click on Effects and change Global Color Scheme from Yes to No
by right clicking on Yes and click Edit.

Global Color Scheme: No

SIMATIC WInCC VZ Reverse Osmosis Water Plant Page48



M Graphics Designer - Reverse Osmosis.Pdl
File Edit View Arrange Tools Window DataConnector Help

DREE P 60 G )

BN 8 QL4 100 ¢

i Reverse Osmosis I T N e A A=

bR (XS S
VWmmmmhwlxl

A;ﬁuuuuuuuuuu@uuuuu! A

REVERSE OSMOSIS WATER

Maintenan

PLANT

>

Standard vax

R Selection -
=+ st Standard Objects
/ Line

#L Palygon

/. Polyline

@ Ellipse

O Circle

@ Ellipse Segment
@& Pie Segment

- Ellipse Arc

. Circular Arc
Rectangle
Rounded Rectar
A Static Text

-" Connector

2 Smart Objects

28 Application Win
-] Picture Window
) Control

el OLE object

2 Graphic Object
-43 Status Display

Object Properties vax
03 Text List
Properties Events Texis Animation 8 Multiple row tex
. - 8 Combo Box
Picture Object Attribute a Indi List Box
Geometry Global Color e (] 2 Faceplate instan
Colors NET Control
4 WPF Control
Sles o 3DBar
- Miscellaneous £ Group Display
Background Pictur [E] DataSet
Effects SVG Object
4 Windows Objects
Ll Button
BZ Check Box
4= Option Group
3 Round Button
4 Slider Object
(== Tube objects o
< 2> == Pnlunnn tithe
<
[EElObject Properties  [-Library  [=JSVG library & Dynamic Wizard As. Fc.

N S N I S e -

Press F1 for Help.

O Type here to search 0

English (United States) £ X586 Y:407

7 X:1280 Y:1024

CAPS NUM SCRL
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3. We will be adding a custom developed project library to the current WinCC Project. The | i brary file =library.pxl?©
isl ocated i n t@xV/.XMdtderri aalWi°n on the desktop

You can create your own library objects and provide these to other users so that they can use your custom
objects. In this proejct we are doing this to help speed up screen design.

To add the custom developed project I|library to thtte current W nCC project,
folder -TWiMAaC@rVal s® o nto theh érarg ®ldek direcfory of the current WinCC project.  If

there is alreadguawiklLi bnaedg. pal €l oye the Graphics Designer, paste =librar)
WinCC project, and click on -Replace the file in the destination?®

(INSTRUCTOR NOTE: List out this folder path to make sure everyone can find it.)

Drive: C:\ Users\ Public\ Documents\ Siemens\ WinCCProjects\ MyProject \ Library

SIMATIC WInCC VZ Reverse Osmosis Water Plant Page50



A
File Edit View Tools Help
EET HARS

AR

=& MyProject
Computer

1 Tag Management

A Graphics Designer

" Menus and toolbars
44f Text and graphics lists
= Alarm Logging

Tag Logging

it User Administrator
» Cross-Reference

9 Time synchronization
4 Homn

& Picture Tree

ifebeat Monitoring
* 0S Project Editor

£3 Event Notifier
P Web Navigator

A=

Reverse Osmosis

» 3D Objects
= Desktop

12 Documents

£ System (C)
~- Data (D)

- USB STICK (E)
- USB STICK ()

&b Network

Share

Name

A Maintenance.pdl
b Reverse Osmosis.Pd|

View

Type Last Change
Process picture 9/6/2019 1:40:45 PM
Process picture (start pic.. 9/18/2019 12:11:22 PM

/¥ Load Online Changes WinCC V7.5 SIPE =4 Replace or Skip Files - x
3 Redundancy o .
OneDrive P PEC ,
0] User Archive Copying 1 item from SIPEC Material to Library
= This PC The destination already has a file named "library.pxI"

+ Replace the file in the destination

"I Tags simulation & Downloads "9 Skip this file
£ Cloud Connector b Music
] Calendar Options Pictures 12 Compare info for both files
‘J Calendar Scheduler
8 Videos

& Report Designer « v > ThisPC > System (C) > Users > Public » Public Documents > Siemens > WinCCProjects > MyProject > Library v|® | Searchlibra
142 Global Script R
EF Text Library GraCs A Name Date modified Type Size
Text Distributor
PLC Program nev [ tibraryd

Titem =

Licensed mode NUM
1221PM

MyProject\Graphics Designer\ 1 object(s) selected

o Type here to search 0 tH - ENG o 18700
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4. If you had to close the Graphics Designer, go back to WinCC Explorer and click on Grapghics Designer. Right
click on -Reverse Osmosis.Pdl® and click on —-Open Picture(s)?©

To speed up project development we will bring in most of the graphic s for our project as a custom library object.

To add objects to the screen from the project library, open the project library and copy the library objects to be
added to the screen. To open the project library, click View, Toolbars, Library.

Under Project Library €adndpmaseonthdsereer.r se Osmosi s

After insertion of new objects from library, place objects on screen with the geometry settings for X and Y

position :
Position X: 180
Position Y : 140

Use keyboard keys for up/down/left/right to place objects in above location.
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Configuration Dixiog..
Froperties

L e |
|| = Global Library Last Change ‘
|| = Project Library 7 2902121009
@ Reverse Osmosis
Copy
Delere
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Copy path
|
ey EECRr Pt
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SIMATIC WIinCC VZ Reverse Osmosis Water Plant Page53



5. To finish our picture we wil!/l need to add a pump, piping and I /O fields t
pump.

With the imported objects from the custom library already in place, we willl now add the raw water feed objects
for this process .

For the raw water feed we will add to the screen :

A horizontal pump object from the WIinCC library
Horizontal pump designation P800
Incoming pipe to the pump using the WinCC tube object s

=A =4 4 =

Monitoring of the raw water flow meter

First we will add the pump object to the process, and here we will use the horizontal pump object from the
WinCC library.

1. Open the WiInCC library

2. Find the =-Horizont al Pump (r i gA Signiens d¢ibllj Syrobol Libraryo B - Gl o b al Li brary
Pumps®, and add tand-cgopr een by dr ag

3. Place the pump at the left end of the pipe exiting the V700 valve.

The WinCC Object Library contains thousands of objects that you can use to create your screens and is included
with the base WinCC package
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[ Graphics 3

Last Change
. High temp heat trans pump 2901130734
122 Horizontal pump (left) 29011307:34 |
| ol Horizontal pump (right) 2901.1207:34 e r'}::‘;: ::jm
| i Horizontal pump 1 2901.1307:34 = )
2901130734 = Polygon tube

Al =2 Harizontal pump 2 (left) 2901130734 ~ | AP standarc
ul]l]:[l[d]i]i[7[0['[u|u[u]D[u]Bmo-uyso =)
Press F1 for Help. English (United States] “H1X2353 Y310 i xoyo CAPS NUM SCRL
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6. With the pump added to the screen, we will now add dynamic to the pump object to indicate when the pump is
running. We will do this by changing the pump color based upon a tag from the PLC.

In the object properties window for the inserted pump, make the se  ttings for the control properties as

SymbolApperance: Shaded 2 1
ForeColor Dynamic Dialog (right -hand mouse click on light bulb to open dialog)

I'n t he wilueRange® -V a

Browse for tag P800 in the controller, and add to the Expression/Formula

Select Data Type to Boolean

For Yes/TRUE leave default color

For No/FALSE select light grey

ClickOkand then c¢cl ose =V adnddabjecRmopeagties’windoivn d o w

a > D pe
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_ Evaluate quelty code

=6 WinkC Tags Nome Type Parameter  Last modifi.. .
& § Intemal tags 3F000 Floating-po.. C001TSIR. H/26/2004
" :::ﬂ Structue estances 500 Floating-po.. 0001TSA0.. 9/26/2014
. ¥itagh Mode Signed 16-_  000LTSTS.  9/26/2014

il ]
~ Eows. # e

B\ P10 loating-po.. 0001TSIO.  9/26/2014 - |
3P0t Floating-po.. 000LTSI.  9/26/2014 .

-0 Bt AOMTC  BNENMA =

Veldrange  Fore..
e o
J asvibute
BrekColor
Rotaton 0-0
BackCoior
BaciStyle
No =]
o
I . Ul ’
delsf2]afals]s]7r][u]v]m]u]u]n]u]s 0 - Laywr) =

Press F1 for Mep.
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7. Add the pump designation -P800° for the inserted pump object.

Toi nsert the pump designati on, select the -~Static Text?®
and place on the screen area above the pump.

In the propert ies view of the inserted object change styles and font of the object. To open the proper ties view ,
select focus on the inserted control object and right  -hand mouse click to open the properties window.

Make the settings below for the Font settings:

Text: P800
Bold: Yes

X Alignment : Centered
Y Alignment : Centered
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8. Draw an incoming pip e object to pump P800.

To insert the pipe object, s el eRotygoh Tulee® - obj ect i n-fThées Odmpad thedobject
palette tool and draw pipe on the screen area before the pump P800 .

After inserting the pipe object onto screen area, draw a polygon tube. When done with your pipe object, end
pipe object with double -click at end point.
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Reverse Osmosis Water Plant 2| N Seecton
b w Stanciard Objects.
il <2 Smart
1 <3 Windows Objects
£ L) Tube cbyects
= Polygon tube
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# Double T-piece
™\ Tube bend
moy
E
i Q00
P00
vIoe L R0t P03 Vi
oz
0
Vi3
o
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— eex
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welefafafalsfefrfafs[w[ujuijniusie o uw 2
Press F1 for Help.
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9. Add monitoring of the raw water flow meter FI100 to the process screen. First we will add the 1/0 Field used to
moni t or the process value.To insert the 1 /0O Field object, select the =1/ 0O F
object palette tool and place on the screen area below the pump P800.

In the pop-up view of the inserted object, browse and select tag FI100 fr om the controller . Then close the 1/O
Field Configuration dialog .

In the propert ies view of the inserted object change colors, font, Output/Input and effects of the object. To open
the properties view , select focus on the inserted control object and right-hand mouse click to open the
properties window. Place the IO field beneath the Pump.

Make the settings below for the Colors settings
Background Color: Green HTML Code 00B500
(fifth color selection from the left in fourth row)
Make the settings below for the Font settings:

Bold: Yes
X Alignment : Centered
Y Alignment : Centered

Make the settings below for the Output/Input  settings:
Output Format 999.9

Make the settings below for the Effects settings:
Global Shadow No
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10. Next we will add the flow meter designation

To insert the flow meter designation , s e | e Static Tei® ebj ect i n t

tool and place on the screen area just a bove the inserted 1/0O Field for

flow meter FI100 .

In the propert ies view of the inserted object change the font of the object.

Make the settings below for the Font settings:

Text: FI1100 (m3/h)
Bold: Yes

X Alignment : Centered

Y Alignment : Centered

he

standard
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11. Now we will add the flow meter description .

To insert the flow meter description , s el e Btatic Text® ebj ect in the
tool and place on the screen area just above the inserted designated text for flow meter FI100
copy and paste the static text field you enter previously to save time

standard
. You can also

In the propert ies view of the inserted object change font of the object. To open the properties view , select focus

on the inserted control object and right -hand mouse click to open the properties window.

Make the settings below for the Font settings:

Text: RAW WATER
Bold: Yes
Underline: Yes

X Alignment : Centered

Y Alignment : Centered
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12. As we have added object s to the process screen to monitor the process, we will now add objects to control the
Reverse Osmosis Water Plant .

We will add three new control buttons to operate the plant:

1. Startup of process
2. Shutdown of process
3. Stop of process

First we will add a new area for our process control on the screen. This area will consist of a text field and a
background (rectangle).

To insertthe background, s el eRettangldPe obj ect in the standard arpglewe of t he object palette

on the screen area in the low er left corner .
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13. Toinsertthe statictext, s el eStdticText® obj ect in the standard area of the object palette
on the screen area.

Make the settings below for the Font settings:

Text: PROCESS CONTROL
Font Size: 16

Bold: Yes

X Alignment : Centered

Y Alignment : Centered
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14. In the control area we will add our three control buttons.

To insert the first control button , s e |l eButtont h e b j- e cwindiws objedt @f the object palette tool and

place on the screen area.

In the pop-up view of the inserted object,

dialog.

type STARTUP in the text field. Then close the Button Configuration
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15. We need to insert a second and third button. To do this just copy and  past the Startup button twice and adjust
on the screen. Rename the button as follow.

Center Button SHUTDOWN
Bottom Button STOP
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16. To add events when button s are being pressed, insert an action. To do this for the first button, add the action
in the propert ies view, events tab of the object .

In the Direct Connection dialog, select a Constant as the source with nurt
target.
Open the tag browser, and select to add a new tag by first navigating in the tree structure to WinCC Tags A

SIMATIC S7-1200, S7-1500 ChannelA OMS+ and highlight the connection labeled Reverse_Osmosis. Now
select the tag for STARTUP of process.

Selectthetag -Startup® in the Tags dial og, and close alll open dialog and propet

Repeat for the second and third button selecti ng the SHUTDOWN and STOP tags for the buttons.

Save the changes
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Result

You have created the process screen to be used to control and monitor the process of the Reverse Osmosis Water
Plant.
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Configure Alarms

We will add alarm messages to the project to provide the operator with a message on state change of the process .
The following steps will show you how to  configure the operation messages .

Procedure

1. In WIinCC Explorer, open the alarm logging configuration dialog
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2. In the WinCC Configuration Studio, Message Blocks, use the settings below for this configuration . Select the
following message blocks

Message Blocks:

System Blocks Date, Time, Duration, Status, Number
User Text Blocks Msg Txt, Point of Error
Process Value Blocks None
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file Edit Yiew Heip
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3. Modi fy the default message configuration to allow for additional charact e
Select the Message Blocks s el ect i on HdserdiexsBdotke°c.t -

In the number of characters field for message text, change the length to 255 characters. Drag and drop to
make them all 255 characters.

Configuration Studio allo ws you to do mass data configuration and editing by drag and drop creation and

replacement of v alues.
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4, Create a new message class called -operation®, to do this select -~Message
Click and select - New Messag oC@l ashse® taemxd .e ntNeerx t- QGpedreactti onOper ati on® and se
the -Message Types©® Tab at the bottom of the screen. Enter -Operation Mo

column.

Scroll across the line to find the column Wi t hou't st at uandecheckthetboxo ut °
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5. Go to the Message tab of Operations and create a new message. Create an entry by entering 2 under the
Number column. On the right hand properties scroll down to make the following changes:

Reverse Osmosis Startup message (1st message):

Message Tag Browse for tag selection, and select the tag labeled
-Startup ©
Message Text (under User Text Blocks) Reverse Osmosis Startup
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fhe Edit View Heip
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6. Configure the second and third operation message in the same fashion. Or Drag and Drop to copy , then edit
To add a new message in the alarm message view, append a new message line to the table.

Reverse Osmosis Shutdown message (2 " message):

Message Tag Browse for tag selection, and select the tag labeled
-Shut down?
Message Text (under User Text Blocks) Reverse Osmosis Shutdown

Reverse Osmosis Stop message (3rd message):

Message Tag Browse for tag selection, and select the tag | abel
Message Text (under User Text Blocks) Reverse Osmosis Stop
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A Auarm logging - WInCE €

fhe Edit View Heip
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7. Exit alarm logging configuration studio. Note the configuration will be automatically saved.
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A Auarm logging - WInCE €
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Alarm logging .
! Messages
- Eror
< Alwm

- Operation
& Operating Mode Message
+ '@ System, requires acknowledgment
¥ [ Systern, without acknowledgment
al Message blocks
# System blocks
wl Uses text bocks
l Process value blocks
2 Message groups
: Systemn messages
4 Ansiog alarms
# [ AS Messages

' Tag Managuesant
A adarm togging
T8 Tag Loggieg
BElo-

3 g Mode ge ]
Number Message tag

12 Startup

23 Shutdiown

34 Stop

4

S

6

7

8

9

10

1

12

13

14

15

16

17

18

Find

Me:Status tay Status Ach Ackn Mest Me/ Me: PricMessage text
0

OpeiOpr 0 Reverse Osmosis Startup
OpeiOpr 0 Reverse Osmosis Shutdown

P
e

OpoiOpx O [Rrwemr Osmosls Stop

2 Properties - Message »
Message tag Qoo a

Loop In Alarm

Function parameters
Controler number 0

Transiation “Message text”™

Message text (1D) o

Message text (OEU)

Message text (ENU)

Transiation “Point of ervor®

Poex of emror (ID) 0

Porrt of error (DEV)

Portt of error (ENU) xt -

Table: 3 Messages | 100 % = .

SIMATIC WInCC VZ Reverse Osmosis Water Plant

Page93



8. Now | et s add a message window to our picture.

Openthe sc r e eRaverse Osmosis. pdl © from Wi nCC Expl or etiveXtcontratioWihdCgur e t he al arm Ac

Runtime.
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9. The alarm window is an ActiveX control called = Wi nCC Al ar mControl ©°.

To insert the -WinCC Al armControl® object, select t
tool and place on the screen area.
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10. We re going to clean uphtherWAh@EmMAICanm€oht aol ¥ tvilew of the object configur
dialog window, make the settings below:

General Tab:

Window Title 0- No

Sizable Check

Row Scroll Bar 0 - No(note other settings)
Column Scroll Bar 0- No

Active list upon open picture 1 2 Short-term archive list

Parameter Tab :

Column Header 2 Show Uncheck

Row label - Show Uncheck

Toolbar Tab:

Toolbar 2 Show toolbar Uncheck
Status Bar Tab:

Status Bar 2 Show status bar Uncheck

Message Blocks Tab:

Apply project settings (Lower Left) Uncheck
Date 2 Length in chars 10
Time Length in chars 20

Message Lists Tab:

Selected message blocks Date, Time, Message Text
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Result

Save the file. You have created the alarm configuration to view operation messages for the process of the Reverse
Osmosis Water Plant .
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Configure Trend s

We will now create a trend view so that we can graphically show historical values for some of the process connections.
The following steps will show you how to  configure tag logging and the trend view .

Procedure

1. In WIinCC Explorer, open the tag logging configuration dialog.
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2. In the WinCC Configuration Studio Tag Logging, click on the process value archiving and create a new
archive by typing the name in the column.

Archive Name Reverse_Osmosis
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3. Open the Process Value Archive and select Reverse Osmosis. Add the following tags to the archive

Select these from the Tag Manager FI100, FI101, PI200, PI1203 & QI900
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4, Exit tag logging configuration studio, auto saved upon exit.
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5. Open the screen -Reverse Osmosi s. pdl °TrerddrActiveX entml@GVInEQ pl orer t o configure th
Runtime.
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A Graphics Designer Rename picture
o Menus and tooibans Delete pictureds)

o Alarm Logging Defing screen as start screen
& Tag Logging Mark picture(s) as faverite
& Report Designer Contirm all type changes
5 Global Script Properties

2 Text Livrary

%, Text Distributoe

# User Administrator
£ Cross-Reference

[ Load Onkoe Changes
3 Redundancy

W Uses Mechive

© Time synctvonization
4 Hom

& Picare Trae Manager
= Lifebeat Monaoning
* OS Progect Editor

is IncustraiDataBridge
P Wb Navigatoe

)E;

aphics Desig 1 obyect(s. Licensed mode
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6. The trend control is a preconfigured ActiveX control. | nsert Act i ve X OdlioeirendG o nt=-Mo INTCi nt o
the picture.

To insert Odlire TrendConti©IC obj ect, select the ActiveX control in the controls a
palette tool and place on the screen area
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7.

General Tab:
Window Title
Sizable
Scroll Bar

Trend Window :

Grid Lines 2
Grid Lines 2

Status Bar:
Status Bar 2

Time Axes:
Effects

Online Trend control as follows.

0- No
Uncheck
02 No

Main Gridlind
Auxiliary Gridlind

Show Status Bar

Show Date

Just like the Alarm Control the Online Trend Control is freely configurable.

Uncheck
Uncheck

Uncheck

Uncheck

For our project please configure the
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8. Configure the trends in the OnlineTrendControl configuration dialog. W e will configure a total of five trends to
be used for monitoring of the process. Create 2 Value Axes with the following Object name and label:

Value Axis 1 Flow/Pressure
Value Axis 2 Conductivity

In the Trends tab of the configuration dialog, configure existing trend for flow meter FI100 . Name this first
trend t oRaW Water Flow ° and assign trend to created value axis lab eled Flow/Pressure.

Match trend color with object on the screen, and select no  ne for Dot type.

Add four additional trends, and make setting below;

Trend Tag Value Axis Name

Trend 1 FI100 Flow/Pressure Raw Water Flow
Trend 2 F1101 Flow/Pressure Flow Permeate

Trend 3 P1200 Flow/Pressure Pressure P1200

Trend 4 P1203 Flow/Pressure Pressure P1203

Trend 5 QI900 Conductivity Conductivity Permeate
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Result

You have created the tag logging and trend view configuration to view trends for the process of the Reverse Osmosis
Water Plant .
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& Sefecton
& wh ActiveX controls

5 WinCC Digetal/Analog Clock Comtrol
& WinCC Comerol
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Configure WIinCC Runtime

The following steps will show you how to  configure WinCC runtime for alarm and tag logging .
Procedure

1. In WinCC Explorer, configure computer properties to start alarm and tag logging services

Check startup selections for Alarm  Logging Runtime and tag Logging Runtime.
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~5
File Edit View Tools Help
S BAES

(=& MyProject
Computer

Tag Management
A Graphics Designer

' Menus and toolbars
14 Text and graphics lists
o Alarm Logging

1l Tag Logging

Report Designer

15 Global Script

B Text Library

%, Text Distributor

User Administrator

Cross-Reference

L Load Online Changes
Redundancy

User Archive

9 Time synchronization
4 Hom
¥ Picture Tree
L1, Lifebeat Monitoring
#, OS Project Editor
" Tags simulation
£2) Cloud Connector
] Calendar Options
“J Calendar Scheduler
£3 Event Notifier
P Web Navigator

MyProject\Computer\,

o Type here to search

e

Name

& DESKTOP-119C1

9R

~—~

Type
Server

Computer properties

arameters Graphics Runtime  Runiime

WinCC Runtime Start Up Order:

|Alarm Logging Runfime

[Tag Logging Runtime:

Z]Graphics Runtime
Message Sequence Report[SEQPROT

User Archive
Gloud Connector

Additional Tasks/Applications

Sequence of WinCC tasks that are started when the WinCC projectis activated.

Edit.

Down

Edit

Help

1 object(s)

Licensed mode
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Result

You have created the WinCC project for the Reverse Osmosis Water Plant, and are ready to test your project.
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Test the WInCC project

The following steps will show you how to  activate WinCC runtime and the controller (PLCSIM) to test your project
Procedure

1. Start the controller (PLCSIM) using the S7  simulation view.

The controller f i IReverse Osmosis Water System® ar e | oc dtod dl eilOC ¥IWiMm t er i al s° on t he
desktop. First power on the CPU and then p ut the simulator in Run Mode.

2. Start WinCC Runtime.

Startup starts process control of the Reverse Osmosis Water Plant.
Shutdown makes a controlled stop of the process.
9 Stop disables the process.
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