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HARDWARE CONFIGURATION

TRAINING OBJECTIVE

In this chapter, the students learn how an automation system works. They will be able to
configure the selected hardware in the hardware configuration of PCS 7 and check it for
consistency. Important settings will be parameterized so that from this data the process control
system PCS 7 automatically sets up all blocks necessary for communication between
sensors, actuators and the control level in the automation stations.

THEORY IN BRIEF

When the hardware is configured, the 'real’ components for recording measured values as
well as for reading out signals that influence the process are inserted and arranged in the
tabular representation of the configuration. As shown in Figure 1, this process describes at
which slot or in which sequence which input/output module is placed. In addition, during this
process the input and output signals are assigned to a defined memory location in the process
image and the modules are parameterized. If fieldbuses are used, unique station addresses
are specified as well.

ffi© urR2aLU
1 @ Ps40710A

3 CPU 4143 DP
x2 DP

Xt MPYDP

IF1

5 CP 4431

Xt PNHO

XIPIR Port 1

Port 2

Figure 1: Mapping the real configuration to the configuration table [2]

When storing and compiling the settings that were made, the internal consistency is checked
(do all modules match, have addresses been assigned twice, etc.). As soon as the
configuration is consistent within itself, the blocks necessary for the communication of the
process data are set up without user assistance and can then be loaded to the automation
stations (AS) of the control system. These now have all the information to initially determine
whether the installed configuration corresponds to the one that was configured. They then
make sure that the process data are available at the ASs in the desired scanning frequency for
further processing. For most users it is not apparent that extensive provisions are made in
case an error occurs, such as the automatic transmission of suitable messages and alarms.
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THEORY

DISTRIBUTED ARCHITECTURE OF PROCESS CONTROL SYSTEMS

Scalable process control systems such as PCS 7 cover a large range of processes.
Applications include small laboratory systems with only a few sensors and actuators as well as
systems that have a hundred thousand process tags. To cover this broad spectrum, special
structures are required. A typical component structure that can be easily expanded looks like
this:

— On the process management level, an operator system (OS) consisting of one or
several operator stations is used. By means of these OSs, the control operators can
operate and monitor the system.

— On the control level, one or several automation stations (AS) are located on which the
control functions and closed loop control functions are carried out in real time. These
systems are to do their job regardless of OS failures. They consist of at least one power
supply (PS) and a CPU as well as communication modules (CP), if necessary.

— On the field level, the states of the technical processes are recorded or the process is
specifically influenced by means of sensors and actuators.

While all components can run on a single computer system in a lab—as seen in Figure 2—,
distributing the components is advisable when the size of a test center is extensive to handle
the complexity. Depending on the requirements, different bus systems that possess the
necessary real time properties for process data communication, for example, are used to
exchange data between these components.

% L il DE] T‘@“ =

Laboratory Test center Production plant Connected facilities at one production site

SIMATIC PCS 7 LAB SIMATIC PCS 7: 100 to 120 000 I/Os

Figure 2: Scalable structure of the process control system PCS 7 [2]
PROCESS IMAGE

The automation programs are processed on the automation stations (AS) in the central
processing unit (CPU) as in any other computer. The control programs are processed
cyclically. If signals from the process are processed, the program does not directly access the
connected input and output modules; instead, a so-called process image is generated where
all signals are entered at once and stored at the beginning of the cycle.
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There are two reasons for this: First, accessing the process image requires considerably less
time because it is stored in the internal memory of the CPU. Second, it ensures that the input
information was collected within a defined time window—regardless of the execution time of the
control program. This data consistency is attained by entering the signals of the input modules
once for each cycle in the process image of the inputs (PIl). Next, the program is processed,
and the results are written to the process image of the outputs (PI1Q).

Once the entire program is processed, the data is written from the PIQ to the output modules
and only then read out to the process. The process image of the inputs is then updated once
again as shown Figure 3.

Output SPUNT . e - Process output
signals — Initialization > —
Input . . e = - Process input
signals —)  Read the input signals > image
il 4
. /
Execution of program DU S
operations
Typical processing times: -
1us Bit operations TTT =<0 -
2us Word operations N
12us time/counter operations \\
3us fixed-point addition \
50us floating-point addition \
* |
v
Output . . Process output
Tarels 4 \\/rite the output signals < > image

Legende —) Access to hardware
: - — — 5 Access to process image
—— Processing sequence

Figure 3: Reading and writing input and output signals during processing of the PLC cycle

CONNECTION TO THE PROCESS

The process signals recorded by the sensors, such as temperature, pressure, level and flow
rate, are converted into an electrical signal with transducers. If the measuring device is not
connected directly via fieldbus, the signal is usually converted into an electrical standard
signal. It can then be recorded on the side of the automation system by a standardized signal
module.

Because process industry systems are to record a handful or up to several thousand
measured values, it must be possible to select, clearly assign and parameterize the measuring
module when automation is planned. This means the required signal modules are initially
arranged virtually in the hardware configuration. At the same time, memory is assigned (as
mentioned previously) in the process image to the signal modules. As soon as a signal module
is included in the configuration, sufficient memory is automatically assigned in the process
image. This automatic assignment can then be changed manually; however, the size of the
CPU memory area must be taken into consideration.
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Depending on the type of signal, different signal modules are used. For binary signals, DI
(Digital Input) and DO modules (Digital Output) are used. The individual signals are organized
bit by bit; this means each input/out signal is assigned one bit of the process image. However,
signal modules usually record 8, 16 or 32 signals at once.

For analog signals, Al (Analog Input) and AO modules (Analog Output) are used. Analog
modules are usually organized in words (16 bits). Each analog input or output signal is
assigned 16 bits of memory (as seen in Figure 4). To do this, the analog input module
converts the analog process signal into a digital one. Depending on the resolution, only the
higher order positions are assigned and '0’ is written to the lower order positions. Analog
output modules convert the digital output value into an analog signal. Regarding analog
signals, modules are distinguished not only according to the number of signals but also
according to their resolutions, for example, 12 bits, 8x13 bits or 8x16 bits.

r ~
i Edit Symbols - AlBx14Bit 3
Address Symbal Data type | Comment
1 A1 T2 AITZ2L001.LISA+ M WORD current value filing level reactor RO01
2 MW 514 A1 T2 ANTZL00Z LISA+ M WORD current value filing level reactor RO02
% W 516 A1 T2 A1T2TO01 . TIC.M WORD current level temperature reactor RO01
4 W 518 A1 T2 AITZTO0Z.TIC.M WORD current value temperature reactor RO02
3 W 520
[ MW 522
7 W 524
8 W 526
4 m 3
Add to Symbols | | Sarting: |Address azcending ﬂ
[ Display Columnz R, O, M, C. CC
The spmbols are updated with '0K' ar ‘&pply’
| | Cloge Help |
“

Figure 4: Symbol table of an analog input module

DISTRIBUTED IO

In case sensors and signal sources are located far away from the automation system, wiring
can become very extensive and complex. In addition, electro-magnetic interferences can limit
reliability. The use of distributed 10 devices makes sense for such systems:

— The automation system is at a central location.
— One or several |10 devices (input and output modules) process distributed on site.

— Data is transferred between the periphery and the automation system [1] by means of
PROFIBUS DP (distributed 10). To this end, the AS and the periphery have to be
equipped with corresponding communication modules.

A SIMATIC ET200M was selected as the distributed 10 device for the system described in the
previous chapter. The IO modules of the proven S7-400 automation system are connected to
an interface module (IM 153-x) that ensures communication to the AS. Figure 5 shows a
typical configuration. On the right, several digital and analog input and output modules are
connected to the interface module IM 153-1. The process signals coming from the field are
connected directly to the routing level placed under the input and output modules; from there,
short cables lead to the modules which means wiring faults to the field can be quickly
corrected.
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Figure 5: Distributed 1/0O device ET200M (Source: Laboratory Plant TU Dresden)

In the hardware configuration, the SIMATIC ET200M is connected directly to a PROFIBUS DP
line of the AS as seen in Figure 6. The hardware configuration automatically recommends
addresses that are not yet used in the selected subnet. The slots of the ET200M are assigned
to input and output modules as described below.

&h HW Config - SIMATIC 40002) [E== TR ==

Station Edit Insert PLC View Options Window Help

D" W 5 L 1o =0a

o smatic @ - BCS7, =
400(1) (Configuraticn) | SCEPg Find  [GEST 332SHFOD0ABD atfa]
[l uR2sLy Frofiec [Stardad =

1 |4 Ps 407104

[ I 1532

= Foruausor PROFIBUS{T]: DF master system (1) = 5 A0
-0 ALA0-300
x | or T M 153 =3 40-300
Xt | B[] 5M 332402404 20mk HART, Ex
E m SM 332 0241261
5 TP 4431 S 33240261281
X1 I VD SM 332 021281
XIPIR Por 1 SM 332 ADAHI to 2w, Ex
XTE2R I TH SM 3324041281

3 SM 332 AD4K1 2B
El SM 332 ADAK1EEL
] SM 332 ADAEERL
E] 5M 332 ADAK16ER

SM 332 ADBx1 2B}
m (] 5M 332 ADGISEE HART
B[ 5M 332 A0BKIEER HART

:I:I [31 1M 1532, Redundancy B[] 5M 332 2DBK16BR HART
Slat Madue Dirces Hursbees | Ackhess 0 Ackdress Comment & E [:_;E,?"b
-0 DI-300
IR SES7 FARRAANTET il &3 DI/D0-300
I # (3 poEm
I EEE= BEST 301-1BLOO-BAAD .3 &0 FM-300
5 || DizzmCzav BES7 221-1BL00-0AAD 7 - I0-SENSE
5[ [| DIEsHAMUR BES7 321-7THO0JABD .1 -0 Special 300
T |[§ DATEDC24Y, Inbsenpt - ME] " 1M 1532 FO
3| [§ DITEWDCZ4V, Ikess GES7 221-7BH01-0ABD 15 g 1M 1532 FO
3 || DI1EsDC28V. Irte BES7 321 7BH01-0AB0 7 g IM 1532 F0
10_|[J DI1EDC24Y. Inbeanupt : ME] i 1M 153:2 FO
(R e (Y 0.3 # 1M 1532 FO
DOTEDCAV/0 A 4.5 gy 1M 153200
13_[ | DOTGDCAV/D5A 6.7 o a1E =
14 | [ Ales14Bi BES7 331-7THF 0N -0ABD 512 527 BEST 312-5HFOC-0ABD E
5 | [ A08x1284 BEST 332-BHFOO0-04B0 | 512 527 Analog Dutput Module ADE/1 28t =
Press Fl to get Help. Chg

Figure 6: Hardware configuration of an ET200M
LITERATURE

[1] Online Help for PCS 7. Siemens

[2] www.automation.siemens.com
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STEP BY STEP INSTRUCTIONS

TASK

In this chapter, the PCS 7 project for the multi-purpose plant is to be set up with a wizard.

Next, the included S7 station is configured. In the example, a SIMATIC S7-400 is used with a
CPU 414-3 DP and a CP443-1 communication processor for interfacing to an Ethernet by
means of the TCP/IP protocol.

The 10 signals for controlling the actuators in the plant and for recording the input signals are
connected using the ET200M. This modular field device is connected to the CPU by means of
the PROFIBUS DP fieldbus.

The PC station as master computer with the PCS 7 software and Win CC for visualization has
to be configured as well. You can use any PC or laptop with a standard Ethernet interface for
this purpose.

The master computer as operator station (OS) with the CPU as automation station (AS) is
interfaced to an Ethernet by means of the TCP/IP protocol.

The project is also developed on the master computer. This makes the master computer the
operator station (OS) as well as the engineering station (ES).

PC station as ES and OS
with PCS7 software and
WIinCC for visualization

-\
Ethernet connection
— S7-Station as AS
i (here: CPU 414-3DP)
SRR D 2l ET 200M as modular
distributed I/O device

Figure 7: Plant configuration for multi-purpose plant

A\

Note: The abbreviations Engineering Station (ES), Operator Station (OS) and
Automation Station (AS) should be committed to memory, because these terms are used
frequently in the PCS 7 software and in this document.

A\

Note: Depending on the available hardware, the CPU414-3DP can be replaced with another
CPU, a PC based SIMATIC PCS 7 AS RTX or the SIMATIC PCS 7 Box PC.
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PCS 7 PCS 7 AS
Box PC RTX

Figure 8: Various plant configurations with SIMATIC PCS 7 Box, SIMATIC PCS 7 AS RTX and
SIMATIC S7-400 CPU 414-3DP as controller (from left)

A\

Note: In the following chapters, the simulation software S7-PLCSIM is used for testing the
programs. This means you can basically configure any controller.
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Objective

In this chapter, the student learns the following:

— Creating a PCS 7 project

PROGRAMMING

Generating the hardware configuration for an S7 station
Generating the hardware configuration for a PC station with WinCC
Networking the S7 station and the PC station

1. The central tool in PCS 7 is the SIMATIC Manager. Here, it is called with a double

click. (— SIMATIC Manager)

SIMATIC Manager

2. To create a PCS 7 project, the use of a wizard is recommended because it sets up both
the S7 station and the PC station in one step.

(— File — 'New Project' Wizard...)

File| PLC View Options Window Help

New...
‘New Project’ Wizard...
Open...

57 Memory Card
Memory Card File

Delete...
Reorganize...

Manage...

Archive...

Retrieve...
Page Setup...

1 SCE_PCST_MP (Multiprojekt) -- D:\. \SCE_PC_I\SCE_MP

2 SCE_PCST_MP (Multiprojekt) -- C:\..\S7Praj\SCE_PC_I\SCE_MP

3 PC5_7_AP_Library_V&0

4 SCE_PCS7_Batch_MP (Multiprojekt) -- C:\..ASCE_PCST\SCE_MP

Exit

Ctrl+N

Ctrl+O

Alt+F4

3
3

Creates a new project step-by-step with the help of a wizard.
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3. We are going to create the project as a multi-project. This means a master library is
created in addition to the S7 station and the PC station. The library ensures that the same
version of blocks and chart templates (process tag types) is always used within a project.

(— Next)

PCS 7 Wizard: 'New Project’

X

-"&é Intreduction

1{4)
PCS 7 Wizard: 'New Project”

This PCS 7 wizard will help you create a PCS 7 muttiproject in the shortest amount of
time. You can then begin immediately to configure charts and pictures.

Click "Mext" to create your multiproject.

Preview >>»

| Cancel | Help |

4. Next we select the configuration of the AS with the CPU used, the power supply and the
communication processors for PROFIBUS and Ethernet. Because PCS 7 stations are
usually ordered as an entire station (bundle), the bundles can be selected based on their
order numbers here. (— AS414-3 — 6ES7** — Number of communication modules

CP443-5 — 0 — Next)

PCS 7 Wizard: "New Project’ |t
i Which CPU are you using in your project ? 2{4)
el AS4143 ﬂ g Bundles: V1.11
Bundle: MLFE Description -

BESTRB4-"C"3-3BE” E-STAND:5 AS414-3V5.3; ACT0A; URZ; CP 443-1EX20

BES7654-"C"3-3GE™ E-STAND:5  AS414-3 V5.3; DC10A; URZ; CP 443-1EX20
GES7654-"C"3-5DE" E-STAND:5  AS414-3V5.3; ACZ0A; URT; CP 443-1EX20
BES7E54-"C 3-5JE” E-STAND:S
BES7654-"C3-3BD" E-STAND:5  A5414-3 V5.3; AC10A; URZ; CP443-1EX20, optional CP443-5DX05
BES7654-"C"3-3GD" E-STAND:5  AS414-3 V5.3; DC10A:; UR2Z; CP443-1EX20. optional CP443-50XD5
GES7654-7C"3-50D" E-STAND:S  AS414-3V5.3; ACZ0A; URT; CP443-1EX20, optional CP443-5DX05
GES7654-7C"3-5JD" E-STAND:S

m

AS414-3V5.3; DC20A; UR1; CP 443-1EX20

AS414-3V5.3; DCZ0A; UR1; CP443-1EX20, optional CP443-5DX05 «

4

Back

Mumber of communication modules:

o]

L1 2

1 «| CP4435V70

0 Preview 5>

1

2

3

4 Cancel | Help |

Note: The number of additional communication modules for PROFIBUS is included here in an

additional selection.

Because the bundles listed often do not correspond always match the available S7 stations
exactly, individual components may have to be added or exchanged later in the hardware

configuration.
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5. We now select the number of hierarchy levels for the plant hierarchy (refer to chapter

Plant Hierarchy) and an OS object.

(— 3 > PCS7 OS — Single station system — Next)

PCS 7 Wizard: "New Project’ 2%
E Which objects are you still using? 34
Plant hierarchy : AS objects :

Number of levels: ) - [ CFC chart
[~ SFC chart
05 objects :

v PCSTOS

[ SIMATIC BATCH
-

-

Back [ Net | |

+ Single station system
" Muttiple station system

" Multiple station system redundart

Preview

W
W
W

Cancel | Help

6. In the window below, the storage location and directory name (also project name) are

specified and the project is finished.

(— Storage location: any — Directory name: PCS7_SCE — Finish)

PCS 7 Wizard: "New Project’ 25|
@ Where do you want to store the multiproject ? 4(4)
Directory name: The following objects will be created:
|PC S7_SCE Muttiproject: PCS7_SCE_MP

Froject: PCS7_SCE Py

Master data library:

Storage location {path):

PCS7_SCE_LIB

C:\Program Files\SIEMEMNS\STEP s 7proj

Available directories and files:

Browse

_ONLODOT
asasrv.ini
projlD pro
SCE_PC_1
SCE_PCS7

Back | Firish |

Preview

A
A
Rvd

Cancel | Help |
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7. After the project is finished, it is opened and displayed in the Component view as well as
the Plant view. We can switch between the views in the menu under View.
(— View)

ﬂ SIMATIC Manager - PC57_SCE_MP EI@

File Edit Inset PLC View Options Window Help

= & gin |2 g | %ot HEC |:NOF|Iter> jvﬁ? VE BHEM
PCST_SCE_MP (Component view) -- DASCE_Projekte... (=] PCST_SCE_MP (Plant View) -- DASCE_Projekte_en\P... | = || @ || 22 |
p j
=)@l PCS7_SCE_MP 1l Hardwiare =78l PCS7_SCE_MP [y Uniti1]
E@ PC57_SCE_Pyj CPU 414-3DPF EI% PC57_SCE_Py - Picture(2)
EE oot ;;ti;; CP 4431 {1 Shared Declarations
CPU 414-3DF 1| Process cell(1]

Unit[1]
(B3] Function(1)

(-4 PCS7_SCE_Lib

+ B, SIMATIC PC Station(1)
{7 Shared Declarations
-4 PCST_SCE_Lib

4 1 2

Press F1 to get Help. PC internal (local)

Note: Additional information about the Component view and Plant view is provided in the
chapter below 'Plant Hierarchy'. In this chapter, only the Component view familiar from STEP7
is used.
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8. Next we select the SIMATIC 400 station in the Component view open the hardware
configuration with a double click.

(— Component view — SIMATIC 400(1) — Hardware)

#}| SIMATIC Manager - [PCS7_SCE_MP (Component view) -- D:ASCE_Projekte_en\PCS7_SCE\PCS7_MP] o)==
[l File Edit Inset PLC View Options Window Help [=]=]x]

£ | @) || < No Fiter> C% | R@ mEm 2
EICPU1430P  gCP 4431

S [=8l PCS7_SCE_MP
=-8p PCST_SCE_Pi

B SIMATIC 400(1)

- &-[@ crU41430P

ﬂ SIMATIC PC Station(1)
[-{_7] Shared Declarations
-6 PCS7_SCE_Lib

4 mn 2

Press F1 to get Help.

|PCinterr‘|a| (local) y

9. To make the settings for Ethernet networking, we select the PN-10 interface with a double
click in CP 443-1. (— PN-IO)

@} HW Canfig - SIMATIC 4001}

(= e 5
Swation  Edit lnsest PLC View Options Window Help
Ds-8 B & P dndn | @1 R N7
) SIMATIC 400(1) {Configuration) -- PCST_SCE_Pyj CE
Eind: nj, a£|
i uRzaLy ool [Standad =
1 PS 407 104

B PROFIBUS DF

3 CPU 4143 DP FROFIBUS(): DF master system (1) PROFIBUS-P&
1 PROFIMET 1D
1 I

xz @ SIMATIC 300

X HPLDP Bl SMATIC 400

11 Bl SIMATIC PC Based Contrel 3004400
5 CP 4431 i3] 2 SIMATIC PC Station

XIFIR Pot 1

xip28 (| Por?
3

7
]
9

-] o uRz2sLY

Shot| ] Modue st rrurmbet | Furmware | MF1 addiess | | addvess | O addvess | Comment
1 [[§ P5 407 10 [GEST 40T-OKADZ-0AA0
3 |[8l CPU 414-3 DP BEST 414-TXM05-0ABD 3 2

a2l oe ST
A7 | A & AT
a]

5 % CP 4431 BGK7 443 1EXZ0-0KED__ (V2.1 R
Lo AW ahag
NrA AT BTG
ArAl] Al ATEET

FROFIBUS-DF slaves for SIMATIC 57. M7, ard C7 EJ
[ditibuted rack) =

Press F1 to get Help.
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10. Here, we can assign a device name and the properties for the Ethernet interface.
(— Properties)

Properties - PN-IO (R0/S5.1) i — . (X

General |P~ddresses| F‘HOFINI:—I'I S‘_.'nmmnizationl Media H.edundancyl

Short description: PHN-IC
Device name: PN-I0

¥ Support device replacement without exchangeable medium

—Interface
Type: Ethemet

Device number: 0

Address: 152 16801
Metworked: Mo Properties... |
Comment:

j Cancel |  Hep |

11. In the parameters, we enter an IP address and a subnet mask and set up a new subnet. (
— Parameters — 192.168.0.1 — 255.255.255.0 — New)

Properties - Ethernet interface PN-IO (R0/S5.1) —— — ||

General Parameters |

[~ Set MAC address / use IS0 protocal

. ff & subnet is selected,
T I the next available addresses are suggested.

¥ |F protocal is being used

IP address: [192.168.0.1 S
+ Do not use router
Subnet mask: |255.255.255.0
™ Use router
Address: I
Subnet:
— not networked —

Froperties... |
Delete |

oK | Cancel |  Hep |
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12. Then we accept the subnet and the settings. (— OK — OK — OK)

Properties - Industnial Ethernet u

General |

MName: Ethemet(1)

57 subnet ID: IDZS'D = I[H]'DH'

Project path: |PCS7_SCE_Prj\Ethemet(2)

Storage location

of the project: |D:\PCS?\SCE\PD1-DZ\S-15 em\PCS7_SCENPCST_Pyj

Author: I

Date created: 05/21/2015 06:53:37 PM

Last modified: 05/21/2015 06:53:37 PM

Comment: A

Coce |t

13. Next, we configure the ET200M as a field device on the PROFIBUS. To this end, we first
have to set the matching profile, then select the matching interface module in the catalog
in the folder PROFIBUS DP/ET200M, and drag it to the CPU’s master system.

(->PROFIBUS-DP —ET200M —IM 153-2 HF —sPROFIBUS(1): DP master system(1))
B HW Canfig - SIMATIC 400(1) o= ]

Staion Edit Inset PLC View Options Window Help
D" S 2l {0 82
By SIMATIC 400(1) (Configuration) - PCST_SCE P o=
2 Fird EES7 15328402 0<B0 "I""
o uRzaLy Brolle:  [Standaid =
1 | Fs 407104

= X% FROFIBUS OP -
3 CFU 4143 DF FROFIBUS(1) DF master system (1) B2 Addtional Fiekd Devices

[ CiR-Object

X2 & (-] ClosedLoop Controler
X1 | (-] Configured Staons
IF1
5

B0 DPVO slaves
CP 4431 B0 DPAAS-

B0 DP/PA Link

X1PTR Po 1 B+ ENCODER

X1828 Pot 2 B ET 20 E
FHI) ET 2000

L ET 200sco

- ET 20E

-0 ET 0P

) ET 2L

=20 ET 200

153

I 1531

I8 1531

1531

M 1531, Release 15
M 1531, Release 16
M 1531, Release 6
M 1531, Release 7
M 1532

M 1532

M 1532

M 1532

M 1532

M1532F0

18 e |~ e

=] i uRzaL

siot| ] Module Oreler ramber | Fimmare | MPI adbess | | addess | O addvess | Comment
1[0 s AT 6E 57 AT-ORALE:DAAD

CPU 414-3 DF GEST 414-TXMO5-0ABD .3 [2

A2l o £137"
A (W weme Fi i
F1

5 CP 4431 GGET 443 1EX20BE0 V2.1 g189"
7 l T

7

7

arae
ar anar
ot SIEE

M 153:2F0
M 1832F0
W 1832F0

i VTS
[6ES7 153.2BA02 0480 - ﬂ
184 1532 Bus interface for up to 12 57-300 Mz Pz | o) —
wthout FM355-2]. Modue replac duirg =

e
aperation. Used edundanty with active backplane -

IAAREREREEEEEEREREE

Press F1 to get Help. Chy

Note: To exactly select the correct interface module, the order numbers have to be noted.
They are printed on the interface module and in the footer of the hardware catalog after you
have selected a component.

If you do not have your own hardware available, it is best to adhere to the representation
shown here.
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14. In the following selection, assign the PROFIBUS address for the interface module.
(—» 3> 0OK)

Properties - PROFIBUS interface IM 153-2 L

General  Parameters I

Address: =

Transmission rate: 1.5 Mb|2

5 -
Subnet:
— nat networked — MHew... |
PROFIBUS(1) 1.5 Mbps
Properties... |
Delete |

|
|
| Concel | b

Note: The address set here must also be on the interface module in binary code using a
switch block.
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15. Now, we enter the IO modules from the folders below the interface module used. This is
done by dragging these modules to the respective slot within the ET200M. The 1O
addresses of the individual modules should be set in their properties as shown here.

01
When your configuration is complete, accept it by using the button 'g° * for saving and
compiling.

(—»PROFIBUS-DP -ET200M — IM 153-2 — DI-300 — DO-300 — Al-300 - AO-300 —

01 I~ |
Set addresses — L - m)

B HW Config - [SIMATIC 400(1) (Configuration) -- PCS7_SCE_Pr] o[
B Station Edit Insert PLC View Options Window Help BIEES

DS B S e dda/ DO E W

& - =TEY)
. =| | Eind: i)
1 [l Ps 407 10A i

Profile:  |Standard -
3 CPU 414-3 DP
@35 FOUNDATION FIELDBUS
X P PROFIBUS(1): DP master system (1) B PROFIBUS DP
X1 MPYDP @28 PROFIBUS-PA
IF1 |~ (3) M 153 = PROFINET 10
5 CP 4431 E @@ SIMATIC 300
X7 PNHO M -l SIMATIC 400
X1PIR Port 1 @l SIMATIC PC Based Control 30
x1P2R_|I§ Pot2 -8, SIMATIC FC Stalion
6
7
g
9

4 i b

4m| = | (3) 1M 1532, Redundancy

Slu\ Module Oirder Number | Address 0 Address Comment
1
2 g MW IER2 BEST IS RN orf
3
[ IEEE BES7 321-1BLO0-0AA 0..3
5 |[{ DizsDCaav BES7 321-1BLO0OAA [
B ||§ DNesNAMUR BEST 321-7THOO-DAE 8..11
7|1} DIExDC24V, Intesupt BES7 321-7BHO1-0AE |BI...E5
B ||} DIExDC24V, Initesupt BEST 321-TBHO1-DAF 66...67
8 |1} DNExDC24Y, Interupt BEST 321-7BHO1 -0AF 6869
10 DNExDC24Y, Interupt BEST 321-TBHO1-0AF 70..1
Z DO32:DC24V/0E4 BES7 322-1BLO0-08A0 0.3
12 ||j DOT6EDC24V/AD.! BEST 322-BBH10-0AF 4.5 < 1L} *
13 |[§ DoiE«DC24vA, BES7 322-BBH10.0AF 6.7 [FOUNDATION FIELDEUS E
14 | 1§ Algx4git BES7 331-THF01-0AF 7287 =
15 |I§ AOBKIZER BES? 332-5HFD0-0AB0 B4..79
Press F1 to get Help. Chg =

Note: To exactly select the correct modules, the order numbers have to be noted. They are
printed on the modules and in the footer of the hardware catalog after you have selected a
component. If you do not have your own hardware available, it is best to adhere to the
representation shown here.

Note: You can facilitate the search for the correct modules by utilizing the search dialog on the
very top of the catalog. Simply enter the order number you are looking for; then you can
browse the entire catalog up and down.

Note: Slot 3 remains free. It is reserved for the extension module with a multi-tier
configuration.

Note: To use the specified symbol table, it is important to set the specified 10 addresses.
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16. Next, in the SIMATIC Manager we select the SIMATIC PC station in the Component view

and open the configuration with a double click.

(— Component view — SIMATIC PC Station(1) — Configuration)

=8 PCS7_SCE_Fij
B[ SIMATIC 400(1)
i - [§ cPU 4143 DP
@ o 4431
58, SIMATIC PC Station{1)
E-{SIMATIC PC Station
H 30

A S | Shar Declarations
-4 PCST_SCE_Lib

Press Fl to get Help. |PC intemal (local)

| SIMATIC Manager - [PCST_SCE_MP (Component view) -- D:\SCE_Projekte_en\PCS7_SCE\PCST_MP] [f=la =
@ File Edit Inset PLC View Options Window Help - |8 %
0|2 & ) 2 | e |[9 2| %[0 5 @ B |[<NoFier> 7| V@ BEM 2

= = FLS7_SCE_MP 7% Conficursion N LD

17. Within the PC station, the Ethernet interface must be entered first. To this end, we drag
the CP Industrial Ethernet in version V8.1 from IE General to the first free slot in the PC

station.

In the window that is displayed next, we connect this interface with the Ethernet network

already set up in the S7 station, and enter the IP address and the subnet mask.

(— SIMATIC PC Station — CP Industrial Ethernet — IE General -» SW V8.1 —

Ethernet(1) —» 192.168.0.2 — 255.255.255.0 — OK)

.Snation Edit Inset PLC View Options Window Help

D@ H G | ©n disn DO 2 N2

amrc

1o e

T HW Config - [SIMATIC PC Station(1) (Configuration) -- PCST_SCE_Prj] fole =

- || x

oz

1

Bicfle  [Standad

5

PROFBUS DP
PROFBUSPA
PROFINET 10
[ SIMATIC 300
2] SIMATIC 400
B SIMATIC PC Basad Coatrol 2000400
-8, SIMATIC PC Station
- - -0 Archive
Properties - Ethernet interface IE General (R0/51) u 50 BATCH
- Cantroler

T

General  Parameters |

Fl [~ Set MAC address / use 1S0 pratocol

. I If & subnet is selected,
!I:I L R s diess the next available addresses are suggested.

Index Module

Wi ¥ IF protocal is being uzed )
IP address: 192.168.02 SEmy =

-~ | Donotuse router L EWvE2
Subnet mask: 255.255.255.0 %

" Use router
Address: I ®-) CF PROFIBUS
B HMI
Subnet: -0 FOM
[0 User &ppheation

| — not networked — New...

Properties... | =

Press Fl to get Help.

: *
ooy for any Induztiial Etheenst module, 150, TCPAP, -
37 connections, PG functions, routing. PROFINET 10

A Ll zontroller, pooritzed startup, SIMATIC NET PC softwars

el | vep |
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18. An Ethernet interface and the WinCC application are now entered in the PC station. We

accept this configuration be clicking on for saving and compiling.

- ;m.)

I#h HW Config - [SIMATIC PC Stationf1) (Configuration) -~ PCST_SCE P lollo ==
‘ Station Edit Insert PLC View Options Window Help = |l

D@e" | &G Be dda O 22

- oix
p— = | atfn]

1 |E Genersl -
Brofle  [Standed =l

= ] FROFBUS DP
PROFIBLIS PA
[+ PROFINET 10

] SIMATIC 300
) [@ SIMATIC 400
[ SIMATIC PT Based Control 200/400
-8, SIMATIC PC Statice

- Archive

-] BATCH

M- Controlle

B0 CF Industrial Etheinet

= .'_| CP 1411

CP1413
P51
P 1512
CF 1604
CPI1612
CP1613
CF 1616
CF 1615 arboard
CF 1623
|E Genesal

EEE™

] il b

-5 o e

Index | Modude: Order number Fumwere | MPIaddiess | | addess | Comment
1 |E Genesal |E_CP Va1 1E363" -
! WinCC Appl. -

o0& 855806

L.L.LLLLLLLL

e

S5
2

28

-] CFPROFIEUS
-] HMl

-1 FOM

(-1 User Applcation

mey ot ary Industial Ethesnet module, 150, TCPAP, J
57 PG funcsions, routing. PROFINET 10
A controller, priorkized sharhup, SIMATIC NET PC software

Press Fl to get Help. Chyg

19. To check and compile the network in our project, we now open the Ethernet network with
a double click in the Component view in SIMATIC Manager. (— Component view —
SCE_PCS7_Prj — Ethernet(1))

)| SIMATIC Manager - [PCS7_SCE_MP (Component view) - DASCE_Projekte_en\PCS7_SCE\PCS7_MP] [ = ]
[@5) File Edit Inset PLC View Options Window Help [= =]

D876 | & =R a2 [ &1 |[ < No Fiter > v @ BBm K

&= (& PLS7_SCE_MP 57] Cl @ @ﬁ %m@

SIMATIC 400(1) SIMATIC  SIMATICPC  Shared MPIT)  PROFIBUS()  Etheriogustril Ethemet]?
;@ CPU 4143DF A00(1) Station(1]  Declarations Inclusénall Fihemet

E-AfR CP 4434

- ﬂ SIMATIC PC Station(1]
=R l WinCC Appl.
[ _5 as(1)

- B-{_7] Shared Declarations
1§ PCS7_SCE_Lib

Press F1 to get Help. |PC internal (local) v
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20. The NetPro tool provides a nice overview of the components and networks in our project.
We see that both stations are connected to each other over Ethernet and the ET200M is
interfaced with the SIMATIC S7-400 by means of PROFIBUS. We accept these network

&

settings by clicking on the button

01

=)

9 NetPro - [PCS7_SCE_Prj (Network) -- DASCE_Projekte_en\PCS7_SCE\PCST_Prj] =3 EoR ===
%E Metwork Edit Inset PLC View Options Window Help - &%

&S RE B TS (B2

for saving and compiling.

WPI(1
NP

Ethernet(1)
Industrial Ethernet

m

SIMATIC 400(1) |SIMATIC PC Station(1)

CPU 1DP IWFIDF |GP 1EN-D IE WinCC
4143, : 4421,
oe H .

Genera |Aopl.
I
:l2 :Iz ] IM 1532 L]
M Redundancy
[]

3

PROFIBUS(1
PROFIBUS

4 | m 3

Station [ ntertace | P address | [mAc address
SIMATIC 400(1) 0 i192].1168(.101.i1] | i

SIMATIC PC Station(1) | E General

Device number

Ready PC internal (local) | 0 from 2 selected Insert -

21. In the next window, we select ‘Compile and check everything’.

(— Compile and check everything — OK)
Save and Compile |t S|

Carnpile
® Compile and check everything

" Compile changes only

QK. I Cancel Help |

22. The result of the compilation is displayed in a window. (— m)

-
3 Outputs for consistency check for DASCE_Projekte_en\PCS7_SCEVPCST_Pr\PCS7_SCE_Prj
File Edit

Message type I Message I Type Project... | Project path
Mo errors,
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EXERCISES

The exercises provide an opportunity to implement what we have learned from theory and the
step by step instructions. To this end, the existing multi-project from the step by step
instructions will be used and expanded.

A\

Note: The exercises can be carried out without having to first work through the step by step
instructions completely and correctly. To get to the required processing level, the project
archive provided can be unzipped and opened using the function 'Retrieve’. (— File —
Retrieve...).

The project archive for the step by step instructions is called: PCS7_SCE_0102_R1501_en.zip

The following exercises are recommended especially for users of the PCS 7 trainer package,
because an AS RTX Box is to be integrated here. The AS RTX Box is also an automation
station and can handle the identical tasks as the configured S7-400.

For that reason, this exercise is not mandatory for execution of the overall project.
EXERCISES

1. With a right mouse click on the project, add the new AS by selecting "Add new object"
and then "Preconfigured station ...“ In the dialog field that opens, select the "PCS7
BOX" as CPU and then the "AS RTX" with order number 6ES7654-0UE13-0XX0.
Follow the dialog without making any other settings.

2. Because the AS RTX Box is a PC based automation station, you should have a
second SIMATIC PC station in the project. The stations should now be assigned
plausible names; for example, SIMATIC S7-400(1) is named AS1, SIMATIC PC
Station(1) is named OS and SIMATIC PC Station(2) is named AS2.

3. Now, network the AS RTX Box (=AS2) with the Ethernet(1) and with a new
PROFIBUS master system PROFIBUS(2). To this end, you have to open the
configuration of the AS2. So far, your AS has only one interface to PROFIBUS,
"CP5611-CP5621". For this reason, add an IE General. Assign parameters to the
Ethernet interface exactly as described in the step by step instructions. To
parameterize the PROFIBUS interface, you have to open the Properties and add a
new PROFIBUS network.

4. For the new AS to actually be able to handle the tasks of the AS1, you now need the
identical ET200M. You have two options for adding the ET200M including the 10
cards. The first option corresponds to the configuration as provided in the step by step
instructions. The second option is copying the generated ET200M and inserting it with
a right mouse click on the PROFIBUS(2) line.
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