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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A.cauTion
indicates that minor personal injury can result if proper precautions are not taken.

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

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

Qualified Personnel

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

Proper use of Siemens products
Note the following:

A WARNING

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

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

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG A5E03576849-AH Copyright © Siemens AG 2012 - 2018.
Division Digital Factory ® 02/2018 Subject to change All rights reserved
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Preface

Preface

Purpose of the documentation

This documentation provides important information on configuring, installing, wiring and
commissioning the ET 200SP distributed I/O system.

Basic knowledge required

A basic knowledge of automation technology is required to understand the documentation.

Validity of the documentation
This documentation applies to the distributed 1/0 system, ET 200SP.

Definition
In this document, " motor starter" always refers to all variants of the ET 200SP motor
starters.

Conventions
Please pay particular attention to notes highlighted as follows:
Note
Notes contain important information on the product, handling the product or on part of the
documentation to which you should pay particular attention.

Standards

You can find a dated reference to the relevant standards or EU declaration of conformity on
the Internet (https://support.industry.siemens.com).

Distributed I/O system
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Special information

A warninG

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Proper use of hardware products

This equipment is only allowed to be used for the applications described in the catalog and
in the technical description, and only in conjunction with non-Siemens equipment and
components recommended by Siemens.

Correct transport, storage, installation and assembly, as well as careful operation and
maintenance, are required to ensure that the product operates safely and without faults.

EU note: Start-up/commissioning is absolutely prohibited until it has been ensured that the
machine in which the component described here is to be installed fulfills the
regulations/specifications of Directive 2006/42/EC.

Note

Important note for maintaining operational safety of your plant

Plants with safety-related features are subject to special operational safety requirements on
the part of the operator. Even suppliers are required to observe special measures during
product monitoring. For this reason, we inform you in the form of personal notifications about

product developments and features that are (or could be) relevant to operation of systems
from a safety perspective.

By subscribing to the appropriate notifications, you will ensure that you are always up-to-date
and able to make changes to your system, when necessary.

Log onto Industry Online Support. Go to the following links and, on the side, right click on
"email on update":
e SIMATIC S7-300/S7-300F (https://support.industry.siemens.com/cs/ww/en/ps/13751)

e SIMATIC S7-400/S7-400H/S7-400F/FH
(https://support.industry.siemens.com/cs/ww/en/ps/13828)

e SIMATIC WIinAC RTX (F) (https://support.industry.siemens.com/cs/ww/en/ps/13915)

e SIMATIC S7-1500/SIMATIC S7-1500F
(https://support.industry.siemens.com/cs/ww/en/ps/13716)

e SIMATIC S7-1200/SIMATIC S7-1200F
(https://support.industry.siemens.com/cs/ww/en/ps/13683)

e Distributed 1/O (https://support.industry.siemens.com/cs/ww/en/ps/14029)
e STEP 7 (TIA Portal) (https://support.industry.siemens.com/cs/ww/en/ps/14667)

Note

When using F-CPUs in safety mode and fail-safe modules, observe the description of the
SIMATIC Industrial Software SIMATIC Safety - Configuring and Programming
(http://support.automation.siemens.com/WW/view/en/54110126) fail-safe system.

Distributed I/O system
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Recycling and disposal

For ecologically sustainable recycling and disposal of your old device, contact a certified
disposal service for electronic scrap and dispose of the device in accordance with the
regulations in your country.

Security information

Distributed I/O system

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is
necessary to implement — and continuously maintain — a holistic, state-of-the-art industrial
security concept. Siemens' products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be
connected to an enterprise network or the internet if and to the extent such a connection is
necessary and only when appropriate security measures (e.g. firewalls and/or network
segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit (https://www.siemens.com/industrialsecurity).

Siemens' products and solutions undergo continuous development to make them more
secure. Siemens strongly recommends that product updates are applied as soon as they are
available and that the latest product versions are used. Use of product versions that are no
longer supported, and failure to apply the latest updates may increase customers' exposure
to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed under (https://www.siemens.com/industrialsecurity).

System Manual, 02/2018, ASE03576849-AH 5
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Siemens Industry Online Support
You can find current information on the following topics quickly and easily here:
® Product support

All the information and extensive know-how on your product, technical specifications,
FAQs, certificates, downloads, and manuals.

e Application examples

Tools and examples to solve your automation tasks — as well as function blocks,
performance information and videos.

e Services

Information about Industry Services, Field Services, Technical Support, spare parts and
training offers.

® Forums
For answers and solutions concerning automation technology.
® mySupport

Your personal working area in Industry Online Support for messages, support queries,
and configurable documents.

This information is provided by the Siemens Industry Online Support in the Internet
(http://www.siemens.com/automation/service&support).

Industry Mall
The Industry Mall is the catalog and order system of Siemens AG for automation and drive
solutions on the basis of Totally Integrated Automation (TIA) and Totally Integrated Power
(TIP).
You can find catalogs for all automation and drive products on the Internet.

See also

Industry Mall (https://mall.industry.siemens.com)

Distributed I/O system
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Guide to documentation

The documentation for the SIMATIC ET 200SP distributed I/O system is arranged into three

areas.

This arrangement enables you to access the specific content you require.

General
information

Device information

Basic information

Basic information

Function manuals on general topics

* Diagnostics

« Communication

» Web server

« Designing interference-free controllers

« Cycle and response times
* PROFINET
* PROFIBUS

Manuals with detailed information about modules

« CPUs

* Interface modules
« Digital modules

* Analog modules

* Motor starters

+ BaseUnits

« Server module

+ Communication modules
« Technology modules

Information about the system

« ET 200SP system manual
« TIA Portal online help

The system manual describes in detail the configuration, installation, wiring and
commissioning of the SIMATIC ET 200SP. distributed 1/0 system. The STEP 7 online help
supports you in the configuration and programming.

Device information

Product manuals contain a compact description of the module-specific information, such as
properties, wiring diagrams, characteristics and technical specifications.

12
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Guide fo documentation

General information

The function manuals contain detailed descriptions on general topics regarding the SIMATIC
ET 200SP distributed 1/0 system, e.g. diagnostics, communication, Web server, motion
control and OPC UA.

You can download the documentation free of charge from the Internet
(https://support.industry.siemens.com/cs/ww/en/view/109742709).

Changes and supplements to the manuals are documented in a Product Information.

You can download the product information free of charge from the Internet
(https://support.industry.siemens.com/cs/us/en/view/73021864).

Manual Collection ET 200SP

The Manual Collection contains the complete documentation on the SIMATIC ET 200SP
distributed 1/0 system gathered together in one file.

You can find the Manual Collection on the Internet
(http://support.automation.siemens.com/WW/view/en/84133942).

"mySupport"

With "mySupport", your personal workspace, you make the most of your Industry Online
Support.

In "mySupport" you can store filters, favorites and tags, request CAx data and put together
your personal library in the Documentation area. Furthermore, your data is automatically
filled into support requests and you always have an overview of your current requests.

You need to register once to use the full functionality of "mySupport".

You can find "mySupport" in the Internet (https://support.industry.siemens.com/My/ww/en).

"mySupport" - Documentation

In the Documentation area of "mySupport", you have the possibility to combine complete
manuals or parts of them to make your own manual.
You can export the manual in PDF format or in an editable format.

You can find "mySupport" - Documentation in the Internet
(http://support.industry.siemens.com/My/ww/en/documentation).

Distributed I/O system
System Manual, 02/2018, ASE03576849-AH 13


https://support.industry.siemens.com/cs/ww/en/view/109742709
https://support.industry.siemens.com/cs/us/en/view/73021864
http://support.automation.siemens.com/WW/view/en/84133942
https://support.industry.siemens.com/My/ww/en
http://support.industry.siemens.com/My/ww/en/documentation

Guide fo documentation

"mySupport" - CAx Data

In the CAx Data area of "mySupport", you can have access the latest product data for your
CAx or CAe system.

You configure your own download package with a few clicks.
In doing so you can select:

® Product images, 2D dimension drawings, 3D models, internal circuit diagrams, EPLAN
macro files

e Manuals, characteristics, operating manuals, certificates
® Product master data

You can find "mySupport" - CAx Data in the Internet
(http://support.industry.siemens.com/my/ww/en/CAxOnline).

Application examples

The application examples support you with various tools and examples for solving your
automation tasks. Solutions are shown in interplay with multiple components in the system -
separated from the focus in individual products.

You can find the application examples on the Internet
(https://support.industry.siemens.com/sc/ww/en/sc/2054).

TIA Selection Tool

With the TIA Selection Tool, you can select, configure and order devices for Totally
Integrated Automation (TIA).

This tool is the successor of the SIMATIC Selection Tool and combines the known
configurators for automation technology into one tool.

With the TIA Selection Tool, you can generate a complete order list from your product
selection or product configuration.

You can find the TIA Selection Tool on the Internet
(http://w3.siemens.com/mcms/topics/en/simatic/tia-selection-tool).

Distributed I/O system
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SIMATIC Automation Tool

PRONETA

Distributed I/O system

You can use the SIMATIC Automation Tool to run commissioning and maintenance activities
simultaneously on various SIMATIC S7 stations as a bulk operation independently of the TIA
Portal.

The SIMATIC Automation Tool provides a multitude of functions:
e Scanning of a PROFINET/Ethernet network and identification of all connected CPUs

e Address assignment (IP, subnet, gateway) and station name (PROFINET device) to a
CPU

e Transfer of the data and the programming device/PC time converted to UTC time to the
module

® Program download to CPU

e QOperating mode switchover RUN/STOP

® | ocalization of the CPU by means of LED flashing

e Reading out CPU error information

e Reading the CPU diagnostic buffer

® Reset to factory settings

e Updating the firmware of the CPU and connected modules

You can find the SIMATIC Automation Tool on the Internet
(https://support.industry.siemens.com/cs/ww/en/view/98161300).

With SIEMENS PRONETA (PROFINET network analysis), you analyze the plant network
during commissioning. PRONETA features two core functions:

® The topology overview independently scans PROFINET and all connected components.
e The IO check is a fast test of the wiring and the module configuration of a system.

You can find SIEMENS PRONETA on the Internet
(https://support.industry.siemens.com/cs/ww/en/view/67460624).

System Manual, 02/2018, ASE03576849-AH 15
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SINETPLAN

16

SINETPLAN, the Siemens Network Planner, supports you in planning automation systems
and networks based on PROFINET. The tool facilitates professional and predictive
dimensioning of your PROFINET installation as early as in the planning stage. In addition,
SINETPLAN supports you during network optimization and helps you to exploit network
resources optimally and to plan reserves. This helps to prevent problems in commissioning
or failures during productive operation even in advance of a planned operation. This
increases the availability of the production plant and helps improve operational safety.

The advantages at a glance
® Network optimization thanks to port-specific calculation of the network load
® Increased production availability thanks to online scan and verification of existing systems

® Transparency before commissioning through importing and simulation of existing STEP 7
projects

e Efficiency through securing existing investments in the long term and optimal exploitation
of resources

You can find SINETPLAN on the Internet (https://www.siemens.com/sinetplan).

Distributed I/O system
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New properties/functions

What's new in the system manual ET 200SP, edition 02/2018 compared to edition 12/2016

What's new?

What are the customer benefits?

Where can | find information?

New contents

Potential distributor
modules

Potential distributor modules are a space-
saving replacement for standard potential
distributors or potential distributor terminals.
You can set up potential groups much faster,
in @ more compact design and with fewer
components than with standard potential
distributor systems.

One application is, for example, the design of
digital input modules with 16 channels and 3-
wire connection. By using the potential dis-
tributor modules, you are reserving the un-
used signal lines of antivalent sensors.

Another application is the supply of potentials
for external components.

Starting from section| System
overview (Page 19)

Password provider

As an alternative to manual password input
you can connect a password provider to
STEP 7. A password provider offers the fol-
lowing advantages:

e Convenient handling of passwords.
STEP 7 reads the password automatically
for the blocks. This saves you time.

e Optimal block protection because the
operators do not know the actual pass-
word.

Section|Know-how protection
(Page 166)

GetSMCinfo instruction

With the help of the GetSMCinfo instruction
you can respond to information provided by
the memory card in the user program and if
required, replace the memory card as a pre-
cautionary measure. This makes sense in
particular if you write to the card often in your
application, for example if you use data logs.

Section|SIMATIC memory card
- overview (Page 240)

Distributed I/O system
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New properties/functions

What's new?

What are the customer benefits?

Where can | find information?

Testing with breakpoints

When testing with breakpoints, you execute a
program from one breakpoint to another.
Testing with breakpoints provides you with
the following advantages:

e Testing SCL and STL program code with
the help of breakpoints

e Localization of logic errors step by step

e Simple and quick analysis of complex
programs prior to actual commissioning

e Recording of current values within individ-
ual executed loops
e Use of breakpoints for program validation

also possible in SCL/STL networks within
LAD/FBD blocks

Section Test functions
(Page 273)

Changed
contents

Reading out the identifi-
cation and maintenance
data using the

Get_IM_Data instruction

With the Get_IM_Data instruction you can
read out the identification and maintenance
data of the modules without much program-
ming work.

With the Get_IM_Data instruction, you can
access the identification and maintenance
data (I1&M) of a module in the user program.
1&M data is information saved in a module.
This allows you to

e check the system configurations
e react to hardware changes

e react to hardware faults in the user pro-
gram.

Finding and elimination of hardware errors is
made easier.

Section/Reading out and
entering 1&M data|(Page|225)

Time synchronization

For all applications that need the exact time,
you update the CPU time using the NTP
process. This also automatically sets the
CPU time beyond subnet limits.

Section| Time synchronization
(Page 234)

Firmware update via
accessible devices

You are given information on fast firmware
updates via accessible devices in the net-
work.

Section|Firmware update
(Page|257)
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System overview

3.1 What is the SIMATIC ET 200SP distributed I/O system?

SIMATIC ET 200SP

SIMATIC ET 200SP is a scalable and highly flexible distributed I/O system for connecting
process signals to a higher-level controller via a fieldbus.

Customer benefits of the system

Compact design

* Small size and high variability thanks to
scalability

* Maximum transparency

* Compact modules, permanent wiring with in the most restricted space thanks to * Simple integration of
single-conductor or multi-conductor the innovative labeling system fail-safe CPUs and modules
connection i X

* Setting of all F-parameters via

* Time savings through tool-free * System-integrated load power supply software
connection system with push-in
terminals

* Configuration adaptation Communication standards
for future expansions through

integrated configuration control

* PROFINET IO

* PROFIBUS DP

* ET-Connection

* AS-Interface

* |O-Link

* Point-to-point (RS232, RS485)

High performance

* |sochronous PROFINET 10
with PROFlsafe and PROFlenergy
profiles

Energy efficiency

* PROFlenergy as integrated function

CPU Motor starter

* PROFINET interface with 3 ports * Simple integration of motor starters
with overload and short-circuit

* |0 controller protection

* | device ¢ Compact design with a max. switcha-

* Optional CM DP module for connecting ble motor output of up to 5.5 kW

to PROFIBUS DP

Powerful technology

* Modules for the functions: counting,
positioning, weighing and measuring of
electrical quantities

Figure 3-1 SIMATIC ET 200SP distributed 1/O system - Customer benefits

Distributed I/O system
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System overview

3.1 What is the SIMATIC ET 200SP distributed /O system?

Area of application

Configuration

20

Thanks to its multifunctionality, the SIMATIC ET 200SP distributed 1/0 system is suitable for
a wide range of applications. Its scalable design allows you to tailor your configuration to
local requirements. Different CPUs/interface modules are available for connection to
PROFINET 10 or PROFIBUS DP.

SIMATIC ET 200SP with CPU allows intelligent pre-processing to relieve the higher-level
controller. The CPU can also be used as standalone device.

By using fail-safe CPUs, you can implement applications for safety engineering.
Configuration and programming of your safety program takes place the same way as for
standard CPUs.

A wide range of I/O modules rounds off the product range.

SIMATIC ET 200SP is designed with degree of protection IP20 and is intended for
installation in a control cabinet.

The SIMATIC ET 200SP distributed I/O system is installed on a mounting rail. It consists of:
e CPU/interface module

e Up to 64 I/O modules, which can be plugged into BaseUnits in any combination

e Up to 31 motor starters

® A server module that completes the configuration of the ET 200SP.

Distributed I/O system
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System overview

3.1 What is the SIMATIC ET 200SP distributed /O system?

Configuration example

CPU/interface module

Light-colored BaseUnit BU..D with infeed of supply voltage

Dark-colored BaseUnits BU..B for extending the potential group

BaseUnit for motor starter

Server module (included in the scope of delivery of the CPU/interface module)
ET 200SP motor starter

1/0 module

BusAdapter

Mounting rail

Reference identification label

@
@
®
@
®
®
@
®

Figure 3-2  Configuration example of the ET 200SP

Distributed 1/0O system
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System overview

3.2 What are fail-safe automation systems and fail-safe modules?

3.2 What are fail-safe automation systems and fail-safe modules?

Fail-safe automation systems

Fail-safe automation systems (F-systems) are used in systems with higher safety
requirements. F-systems control processes and ensure that they are in a safe state
immediately after shutdown. In other words, F-systems control processes in which an
immediate shutdown does not endanger persons or the environment.

Safety Integrated

Safety Integrated is the integrated safety concept for automation and drive technology from
Siemens.

Proven technologies and systems from automation technology are used for safety systems.
Safety Integrated includes the complete safety sequence, ranging from sensor, actuator and
fail-safe modules right through to the controller, including safety-related communication via
standard fieldbuses. Drives and controllers handle safety tasks in addition to their actual
functions.

Fail-safe modules

The key difference between fail-safe modules (F-modules) and standard modules is that they
have an internal two-channel design. This means the two integrated processors monitor
each other, automatically test the input and output circuits, and switch the fail-safe module to
a safe state in the event of a fault.

The F-CPU communicates with a fail-safe module via the safety-related PROFIsafe bus
profile.

Fail-safe motor starters

Fail-safe motor starters enable safety-related tripping of motor loads. Fail-safe motor starters
are not PROFIsafe nodes. Motor starters operate together with the fail-safe modules of the
ET 200SP system.

Area of application of ET 200SP with fail-safe 1/0 modules

By using the ET 200SP distributed I/O system with fail-safe I/O modules, you are replacing
conventional safety engineering configurations. This includes the replacement of switching
devices for emergency STOP, protective door monitors, two-hand operation, etc.

Distributed I/O system
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System overview
3.3 How are SIMATIC Safety F-systems structured with ET 200SP?

3.3 How are SIMATIC Safety F-systems structured with ET 200SP?

SIMATIC Safety F-system with ET 200SP

The figure below shows an example of a configuration for a SIMATIC Safety F-system with
ET 200SP distributed 1/0 system and PROFINET IO. The PROFINET IO lines can be set up
with copper cable, fiber-optic cable or WLAN.

Fail-safe I/O modules and non-fail-safe 1/O modules can be combined in an ET 200SP
configuration.

The fail-safe 10 controller (F-CPU) exchanges safety-related and non-safety-related data
with fail-safe and non-fail-safe ET 200SP modules.

ET 200SP F
e.g. CPU 1512SP F-1 PN and CM DP
Al f

0l

=

PROFINET
(Industrial Ethernet) Bl

ET 200SP ET 200SP

Figure 3-3  Fail-safe SIMATIC Safety automation system (sample configuration)

Fail-safe ET 200SP 1/0O modules
The following fail-safe 1/0 modules are available for the ET 200SP distributed I/O system:

e Fail-safe power modules are used to supply the potential group load voltage and for the
safety-related tripping of the load voltage for non-fail-safe output modules.

e Fail-safe digital input modules detect the signal states of safety-related sensors and send
the relevant safety frames to the F-CPU.

e Fail-safe digital output modules are suitable for safety-related shutdown procedures with
short circuit and cross-circuit protection up to the actuator.

ET 200SP fail-safe motor starters

Fail-safe motor starters are suitable for safety-related tripping of motor loads.

Distributed I/O system
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System overview

3.3 How are SIMATIC Safety F-systems structured with ET 200SP?

Example of a configuration with fail-safe 1/0O modules

| Srsvims

Interface module

Light-colored BaseUnit BU..D with infeed of supply voltage
Dark-colored BaseUnits BU..B for conducting the potential group further
I/O module

Server module (ships with the interface module)

Fail-safe 1/0 modules

BusAdapter

Mounting rail

Reference identification label

©EQPO®EEO

Figure 3-4  Example of a configuration of the ET 200SP with fail-safe 1/O modules

Distributed I/O system
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System overview

3.3 How are SIMATIC Safety F-systems structured with ET 200SP?

Hardware and software requirements

Fail-safe modules ET 200SP are supported by IM155-6PN ST interface modules as of
firmware V1.1.1, IM155-6PN HF as of firmware V2.0, IM155-6PN HS as of firmware V4.0
and IM155-6DP HF as of firmware V1.0.

You require the STEP 7 Safety Advanced option package, V12 or higher including HSP 54,
for configuration and programming of the ET 200SP fail-safe modules with the SIMATIC
Safety fail-safe system.

You require the F-Configuration Pack V5.5 SP10 or later for configuring and programming
the ET 200SP failsafe modules with the Distributed Safety failsafe system.

You require the F-Configuration Pack V5.5 SP12 or later for configuring and programming
the ET 200SP failsafe modules with the F/FH Systems failsafe system.

ET 200SP fail-safe motor starters are supported by interface modules IM155-6PN BA,
firmware V3.2 or higher, IM155-6PN ST, firmware V3.1 or higher, IM155-6PN HF, firmware
V3.1 or higher and IM155-6DP HF firmware V3.0 or higher.

You require SIMATIC Step 7 V14 or higher for configuration and programming of ET 200SP
fail-safe motor starters. The F-Configuration Pack is not needed for configuration and
programming of the ET 200SP fail-safe motor starter.

Note

Configuration of ET 200SP motor starters, SIMATIC Step 7 V13 or higher, is possible with a
GSD file (GSDML).

Use in safety mode only

Distributed I/O system

Safety mode is the F-1/O operating mode that allows safety-related communication using
safety frames.

Safety mode of motor starters is characterized by the fail-safe digital input (F-DI) and
availability of the 24 V power supply.

You can only use the ET 200SP fail-safe I/O modules in safety mode. They cannot be used
in non-fail-safe mode.
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System overview

3.3 How are SIMATIC Safety F-systems structured with ET 200SP?

Achievable safety classes

The fail-safe modules are equipped with integrated safety functions for safety mode.

You can achieve the safety classes of the table below:

e With the appropriate parameter assignment of the safety functions in STEP 7

e With a specific combination of fail-safe and non-fail-safe I/O modules

e With a special arrangement and wiring of the sensors and actuators

Table 3-1 Safety classes that can be achieved with ET 200SP in safety mode

Safety class in safety mode

According to IEC 61508

In accordance with ISO 13849-1

SIL2 Category 3 (PL) Performance Level d
SIL3 Category 3 (PL) Performance Level e
SIL3 Category 4 (PL) Performance Level e

Additional information

You will find the use cases and wiring for the relevant safety class in the manuals of the
fail-safe 1/0Os and the fail-safe motor starters.

26
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System overview

3.4 Components

Basic components of the ET 200SP distributed I/O system

Table 3- 2 Basic components of the ET 200SP

3.4 Components

Basic component Function Figure
Mounting rail in The mounting rail is the rack of the ET 200SP. (
accordance with The ET 200SP is installed on the mounting rail.
EN 60715 The mounting rail is 35 mm high. (—
—T

CPU/Fail-safe CPU

The (F) CPU:
¢ Runs the user program. The F-CPU also
runs the safety program.

e Can be used as an |0 controller or I-Device
on PROFINET IO or as a standalone CPU

e Links the ET 200SP to the 10O devices or the
10 controller

e Exchanges data with the /O modules via the
backplane bus.
Additional CPU functions:

e Communication via PROFIBUS DP (the
CPU can be used as a DP master or DP
slave in combination with the CM DP com-
munication module)

e Integrated Web server

¢ Integrated technology

e Integrated trace functionality

¢ Integrated system diagnostics

¢ Integrated safety

e Safety mode (when using fail-safe CPUs)

Distributed I/O system
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System overview

3.4 Components

Basic component

Function

Figure

Communication module
CM DP

The communication module CM DP

Connects the CPU with PROFIBUS DP
The bus connection is an RS485 interface

Interface module for
PROFINET IO

The interface module:

Can be used as |0 device on PROFINET IO
Links the ET 200SP with the 1O controller

Exchanges data with the I/O modules via the
backplane bus.

Interface module for

The interface module:

Can be used as DP slave on PROFIBUS DP

PROFIBUS DP
e Links the ET 200SP with the DP master
¢ Exchanges data with the I/O modules via the
backplane bus.
Distributed I/O system
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System overview

3.4 Components

Basic component

Function

Figure

BusAdapter

The BusAdapters allow free selection of the
connection technology for PROFINET 10. The
following versions are available for PROFINET
CPUl/interface modules:

For standard RJ45 connector (BA 2xRJ45)

O)

For direct connection of the bus cable
(BA 2xFC) @

For POF/PCF fiber-optic cable (BA 2xSCRJ)

®

As media converter for POF/PCF fiber-optic
cable < standard RJ45 plug (BA
SCRJ/RJ45) @

As media converter for POF/PCF fiber-optic
cable < direct connection of the bus cable
(BA SCRJ/FC) ®

For glass fiber-optic cable (BA 2xLC) ®

As media converter for glass fiber-optic
cable < standard RJ45 plug (BA LC/RJ45)
@

As media converter for glass fiber-optic
cable < direct connection of the bus cable
(BA LC/FC)

For mixed ET 200SP/ET 200AL configuration,

you require the BusAdapter BA-Send 1xFC @
(plugged into the BaseUnit BU-Send). Connect
the bus cable for ET-Connection to the
BusAdapter BA-Send 1xFC.

Distributed 1/0O system
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System overview

3.4 Components

Basic component

Function

BaseUnit

The BaseUnits provide the electrical and me-
chanical connection of the ET 200SP modules.
Place the I/O modules or the motor starter onto
the BaseUnits.

Suitable BaseUnits are available in each case
for the different requirements. You can find
additional information in section Selecting the
BaseUnit for I/O modules (Page|40).

A

pbadstat T4 1

i

WMWH
[HEREEEEEE
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PotDis-BaseUnit
potential distributor mod-
ule

You use the potential distributor module to dis-
tribute a variety of potentials (P1, P2). This
allows you to implement a multi-cable connec-
tion without external terminals with 16-channel
digital modules.

The assembly has two parts:

¢ If you need additional potential terminals,
plug a PotDis-TerminalBlock in the
PotDis-BaseUnit.

¢ Alternatively, plug a BU cover (15 mm) on
the PotDis-BaseUnit.

With potential distributor modules, you may only
connect to the PotDis-TB versions BR-W and
n.c.-G potential, which exceed the voltage level
of SELV/PELV. Other SELV/PELYV potential
groups should be separated with light-colored
PotDis BUs.

Suitable PotDis-BaseUnits are available in each
case for the different requirements. You can find
additional information in section Selecting a
PotDis-BaseUnit (Page 45).

PotDis-TerminalBlock

If you need additional potential terminals for a
PotDis-BaseUnit, plug a PotDis-TerminalBlock
in the PotDis-BaseUnit.

Voltages greater than SELV/PELYV are only
permitted for the PO PotDis-TBs BR (bridged)
and NC (not connected). The same applies to
PE. Voltages at the terminals of the PotDis
modules connected to the P1/P2 rails must not
be greater than SELV/PELV.

Suitable PotDis-TerminalBlocks are available in
each case for the different requirements. You
can find additional information in section|Select-
ing a PotDis-TerminalBlock (Page 46).
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System overview

3.4 Components

Basic component

Function

Figure

Fail-safe power module

The fail-safe power module allows the safety-
related shutdown of digital output modules / fail-
safe digital output modules.

1/0 module / fail-safe I/O
module

The I/O module determines the function at the
terminals. The controller detects the current
process state via the connected sensors and
actuators, and triggers the corresponding reac-
tions. 1/0 modules are divided into the following
module types:

o Digital input (DI, F-DI)

« Digital output (DQ, F-DQ PM, F-DQ PP,
F-RQ)

e Analog input (Al)
¢ Analog output (AQ)
e Technology module (TM)

e Communication module (CM)

Motor starter/fail-safe
motor starter

The motor starter is a switching and protection
device for 1-phase and 3-phase loads.

The motor starter is available as a direct-on-line
and reversing starter.

Distributed I/O system
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System overview

3.4 Components

Basic component

Function

Figure

Vale terminal AirLINE SP
type 8647 (Burkert GmbH
& Co. KG) 12

Basic component:

Valve terminal AirLINE SP type 8647 (Burkert).
For more information on the AirLINE SP, type
8647 (e.g. data sheet and operating instruc-
tions), please contact Burkert
(https://www.burkert.co.uk/en/type/8647)
directly.

Function:

Valve terminals are common in industrial auto-
mation and are used as pilot valves for control-
ling pneumatic actuators, for example in areas
of the food, pharmaceutical and water treatment
industries. The ET 200SP in combination with
the AIrLINE SP, type 8647 from Blrkert pro-
vides a universal interface between process and
plant control that enables the flexible, modular
configuration of pilot valves and I/O modules.
The valve terminal can also be fitted to the base
of the control cabinet with the help of the Air-
LINE Quick Adapter. This further reduces the
space required in the control cabinet and con-
siderably simplifies installation of the pneumatic
system. 1 2)

BU cover

Insert the BU cover on the BaseUnits:

e Whose slots are not equipped with I/O mod-
ules/ motor starters//
PotDis-TerminalBlocks.

¢ Whose slots have been reserved for future
expansion (as empty slots).

You can keep a reference identification label for
the planned 1/0O module inside the BU cover.

There are three versions:
e For BaseUnits with a width of 15 mm @)
e For BaseUnits with a width of 20 mm @

e For BaseUnits of motor starters with a width
of 30 mm @

32
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System overview

3.4 Components

Basic component Function Figure

Server module The server module completes the configuration

of the ET 200SP. The server module includes
holders for 3 spare fuses (5 x 20 mm).

The server module ships with the CPU/interface
module.

Coding element The coding element codes the I/O module with

the BaseUnit.
There are two versions:

e Mechanical coding element ®: Ensures the
coding

e Electronic coding element @: This version
also has an electronic, rewritable memory
for module-specific configuration data (such
as the F-destination address for fail-safe
modules, parameter data for the 10 link mas-
ter).

1)

2)

Note: The description contains non-binding information on supplementary products that are manufactured and marketed
not by Siemens but by third-parties outside the Siemens group ("third-party firms"). These third parties organize the manu-
facture, sale and delivery of their products independently and their terms and conditions apply.

Responsibility for these supplementary products and for the information relating to them that is provided here thus lies
solely with the third parties in question. Unless bound to do so by statutory requirements, Siemens shall not accept any li-
ability or provide any guarantee for the supplementary products of third-party firms. Please also note the information "Dis-
claimer/Use of hyperlinks".

Disclaimer/Use of hyperlinks: Siemens has put together this description with great care. However, Siemens is unable to
check whether the data provided by third-party firms is complete, accurate and up to date. Certain items of information
may therefore potentially be incorrect, incomplete or no longer up to date. Siemens shall not accept any liability should
this be the case, nor shall it accept liability for the usability of the data or of the product for the user unless it has a statuto-
ry obligation to do so.

This entry contains the addresses of third-party websites. Siemens is not responsible for and shall not be liable for these
websites or their content, as Siemens has not checked the information contained therein and is not responsible for the
content or information they provide. The use of such websites is at the user's own risk.

Distributed I/O system
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System overview

3.4 Components

Accessories of the ET 200SP distributed I/O system

Table 3-3  Accessories of the ET 200SP
Accessories Function Figure
24V DC connector Applying the 24 V DC supply at the connector

and connection with the CPU/interface module,

for example.

Shield connection

The shield connection allows the low-impedance
contacting of cable shields with minimum

installation times.

Labeling strips

Attach the labeling strips to the modules for
system-specific labeling of the ET 200SP. The
labeling strips can be printed.

The labeling strips can be ordered as accesso-
ries|(Page 302) on a roll for thermal transfer
printers or as DIN A4 format sheets for laser

printers.

Reference identification
labels

The labels enable the reference identification
labeling of the ET 200SP components.

The labels can be ordered on a mat for thermal
transfer and inkjet printers as| accessories

(Page 302).

n

W]

Color identification labels

The color identification labels are module-
specific and can be ordered for the process
terminals, AUX terminals and additional
terminals as accessories|(Page 302).

hady
Lhadd
TOWwT]
Lhadd
Lhadd

1eoi|isei/ise:
ST
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System overview

3.4 Components

Accessories of the SIMATIC ET 200SP motor starters

Table 3- 4 SIMATIC ET 200SP motor starter accessories

Accessories Function Figure

3DI/LC module The optional 3DI/LC module has three digital inputs
and one LC input. For reasons of operational
safety, input LC is permanently set to manual local
mode. By parameterizing the inputs DI1 - DI3 with
motor CLOCKWISE or motor COUNTER-
CLOCKWISE, you can control the motor in manual
local mode.

The functions of the 3DI/LC module are not rele-
vant to functional safety.

Detailed information on the functions when using a
3DI/LC module can be found in the Manual
(https://support.industry.siemens.com/cs/ww/en/vie

w/109479973).
Mechanical bracket for Use the mechanical bracket for additional fixing of
BaseUnit the motor starter. You can use the mechanical

bracket on 7.5 mm and 15 mm mounting rails.

Infeed bus cover For finger-safe termination of the infeed bus, use
the cover.
Fan You can use the motor starter at higher ambient

temperatures if a fan is installed.

Distributed I/O system
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The BaseUnits (BU) are classified according to different types. Every BaseUnit type is
distinguished by characteristics that match certain 1/0O modules and motor starters (see the
following table and graphics).

You recognize the BU type for an I/O module by the last two digits of an I/O module's article
number.

The BU type onto which you can plug the respective I/O module is printed on the I/O
modules. You can therefore read which BU type you need straight from the I/O module (see
Factory labels (Page|127) (page 122)).

Example: On the output module DQ 16x24VDC/0.5A ST with article number 6ES7132-
6BH01-0BAOQ the information "BU: AQ" is printed. This means you can plug this /0O module to
a BaseUnit of the BU type "AQ", which means on any BaseUnit whose article number ends in
"AQ". /0 modules that are suitable for two BU types are labeled accordingly, for example
"BU: AO, A1".

Note

You will find a complete overview of the possibilities of combining BaseUnits and /O
modules /motor starters in the Product information for documentation of the ET 200SP I/O
system (http://support.automation.siemens.com/WW/view/en/73021864).

Distributed I/O system
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Table 4- 1

Selecting a suitable BaseUnit for I/O modules

Selecting a BaseUnit

1/0 module
(example)

Examples of suitable I/O modules for BU types

1/0 module (example)

BaseUnit

BU type A0

See Digital, fail-safe,
communication, tech-
nology or analog
modules without tem-
perature measure-
ment (Page|40)

Digital, fail-safe,
technology or com-
munication module

e O6ES7..A0
e 24V DC

e 15 mm wide

DI 16x24VDC ST
(6ES7131-6BH00-0BAO)

Analog module with-
out temperature
measurement**

e O6ES7..A1
e 24V DC

e 15 mm wide

Al 4xU/l 2-wire ST
(6ES7134-6HD00-0BA1)

BU15-P16+A0+2D
(6ES7193-6BP00-0DAO)

BU type A1

See Analog modules
with temperature

Analog module with
temperature meas-
urement*

Al 4xRTD/TC 2-/3-/4-
wire HF

(6ES7134-6JD00-0CA1)

BU15-
P16+A0+2D/T(6ES7193-
6BP00-0DA1)

(BU..B, dark-colored
BaseUnit)

with relay
e 6ES7..BO
e Upto230VAC

e 20 mm wide

measurement e OGBES7..A1
(Page|41) e 24VDC
e 15 mm wide
BU type BO Digital output module | RQ 4x120VDC- BU20-P12+A4+0B

230VAC/5A NO ST
(6ES7132-6HD00-0BBO)

(6ES7193-6BP20-0BB0)

BU type B1

(BU..B, dark-colored
BaseUnit)

Digital modules

e 6ES7...B1

e upto230V AC
e 20 mm wide

DI 4x120..230VAC ST
(6ES7131-6FD00-0BB1)

BU20-P12+A0+4B
(6ES7193-6BP20-0BB1)

BU type CO

(BU..D, light-colored
BaseUnit)

Fail-safe power mod-
ule

e 6ES7..CO
e 24V DC

e 20 mm wide

CM AS-
i Master ST/F-
CM AS-i Safety ST

e GBES7..C1
e Upto30VDC
e 20 mm wide

CM AS-i Master ST
(3RK7137-6SA00-0BC1)

BU20-P6+A2+4D
(6ES7193-6BP20-0DCO)
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Selecting a BaseUnit

1/0 module
(example)

Examples of suitable I/O modules for BU types

1/0 module (example)

BaseUnit

BU type C1

(BU..B, dark-colored
BaseUnit)

F-CM AS-i Safety ST

e OBES7..C1
e Upto30VDC
e 20 mm wide

F-CM AS-i Safety ST
(3RK7136-6SC00-0BC1)

BU20-P6+A2+4B
(6ES7193-6BP20-0BC1)

BU type DO Al Energy Meter Al Energy Meter 480VAC | BU20-P12+A0+0B
« 6ES7..DO ST (6ES7193-6BP00-0BDO)
« Upto400V AC/ (6ES7134-6PA20-0BDO0)
480V AC
e 20 mm wide
BU type FO F- F- BU20-P8+A4+0B
RQ 1x24VDC/24..230 | RQ 1x24VDC/24..230VA | (6E7193-6BP20-0BFO0)
VAC/5A C/5A
e 6ES7.FO (6ES7136-6RA00-0BFO0)
e Upto230VAC
e 20 mm wide
BU type UO DQ 4x24...230VAC/2 | DQ 4x24...230VAC/2A HF | BU20-P16+A0+2D

A HF

¢ 6ES7..U0

e Upto230VAC
e 20 mm wide

(6ES7132-6FD00-0CUO)

(6E7193-6BP00-0BUO)

* For compensation of the reference junction temperature for thermocouples. The BU type A1 is re-
quired if measuring the reference junction temperature with an internal temperature sensor or if
you need the 2x5 additional terminals.

** Analog modules with temperature measurement can be plugged on BU type AOQ.

Distributed I/O system
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Table 4- 2 BaseUnit for motor starters
Selecting the BaseUnit
BU-30- | BU-30- BU-30- BU-30- BU-30- BU-30-
MS1 MS2 MS3 MS4 MS5 MS6
24 V infeed X X
500 V infeed X X X
F-DI terminals X
Motor starters
DS 0.3 - 1A HF | 3RK1308-0AB00-0CPO | x X X X x* x*
DS 0.9 - 3A HF | 3RK1308-0AC00-0CPO | x X X X x* x*
DS 2.8 - 9A HF | 3RK1308-0AD00-0CPO | x X X X x* x*
DS 4.0-12A 3RK1308-0AE00-0CPO | x X X X x* x*
HF
RS 0.3 - 1A HF | 3RK1308-0BB00-0CPO | x X X X x* x*
RS 0.9 - 3A HF | 3RK1308-0BC00-0CPO | x X X X x* x*
RS 2.8 - 9A HF | 3RK1308-0BD00-0CPO | x X X X x* x*
RS 4.0-12A 3RK1308-0BE00-0CPO | x X X X x* x*
HF
F-DS 0.3-1A 3RK1308-0CB00-0CPO | x X X X X X
HF
F-DS 0.9 - 3A 3RK1308-0CC00-0CPO | x X X X X X
HF
F-DS 2.8 - 9A 3RK1308-0CD00-0CPO | x X X X X X
HF
F-DS 4.0 - 12A | 3RK1308-0CE00-0CPO | x X X X X X
HF
F-RS 0.3-1A 3RK1308-0DB00-0CPO | x X X X X X
HF
F-RS 0.9 - 3A 3RK1308-0DC00-0CPO | x X X X X X
HF
F-RS 2.8 - 9A 3RK1308-0DD00-0CPO | x X X X X X
HF
F-RS 4.0 - 12A | 3RK1308-0DE00-0CPO | x X X X X X
HF

* The F-DI terminals have no function with this combination.

Additional information

Distributed I/O system

Additional information on the functional assignment of the terminals and on the associated

BaseUnits can be found in one of the following manuals:

® Manual for the relevant I/O module
(http://support.automation.siemens.com/\WW/view/en/55679691/133300)

e Manual BaseUnits (http://support.automation.siemens.com/WW/view/en/59753521)

e Motor starter (https://support.industry.siemens.com/cs/ww/en/view/109479973) manual

System Manual, 02/2018, ASE03576849-AH
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4.1 Selecting the BaseUnit for I/O modules

4.1

411

Selecting the BaseUnit for I/O modules

Digital, fail-safe, communication, technology or analog modules without
temperature measurement

Selection of a suitable BaseUnit

40

1/0 module (max. 24 V DC/2 A):
Digital, fail-safe, technology, communication or
analog module without temperature measurement

!

| BaseUnit type AO |

New
potential group?

Yes No

AUX terminals
required?

AUX terminals
required?

BU15-P16+A10+2D
BES7193-6BP20-0DA0
WxH (mm): 15x141

BU15-P16+A0+2D
6ES7193-6BP00-0DAD
WxH (mm): 15%117

BU15-P16+A10+2B
6ES7193-6BP20-0BA0
WxH (mm): 15x141

BU15-P16+A0+2B
6ES7193-6BP00-0BA0
WxH (mm): 15x117

@

Light-colored BaseUnit: Configuration of a new potential group, electrical isolation from adja-
cent module on the left. The first BaseUnit of the ET 200SP is usually a light-colored BaseUnit
for feeding the supply voltage L+.

Exception: If you insert an AC I/O module or an Al Energy Meter as the first I/O module, the
first BaseUnit in the ET 200SP configuration can be a dark-colored BaseUnit. The requirement
is that you use a CPU or IM 155-6 (as of V3.0).

Dark-colored BaseUnit: Conduction of the internal power and AUX buses from the adjacent
module on the left.

AUX terminal: 10 internally bridged terminals for individual use up to 24 V DC/10 A or as pro-
tective conductors.

Example: Multiple cable connection for DI 8x24VDC ST

Figure 4-1 Digital, fail-safe, communication, technology or analog modules without temperature

measurement

Distributed I/O system
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4.1 Selecting the BaseUnit for I/O modules

4.1.2 Analog modules with temperature measurement

Selection of a suitable BaseUnit

1/0 module (max. 24 V DC/2 A):
Analog module with temperature measurement

I

BaseUnit type A1

New
potential group?

Yes No

Additional terminals
required?

Additional terminals
required?

A

BU15-P16+A0+12D/T BU15-P16+A0+2D/T BU15-P16+A0+12B/T BU15-P16+A0+2B/T
BES7193-6BP40-0DA1 | | 6ES7193-6BP00-0DA1 | | 6ES7193-6BP40-0BA1 | | 6ES7193-6BP00-0BAT
WxH (mm): 15x141 WxH (mm): 15x117 WxH (mm): 15x141 WaxH (mm): 15x117

@ Light-colored BaseUnit: Configuration of a new potential group, electrical isolation from adja-
cent module on the left. The first BaseUnit of the ET 200SP is usually a light -colored BaseUnit

for feeding the supply voltage L+.
Dark-coloredBaseUnit: Continuation of the internal power and AUX buses from the adjacent

module on the left.
@ Additional terminals: 2x5 internally bridged terminals for individual use up to 24 V DC/2 A
Example: Sensor supply for Al 4xU/l 2-wire ST

Figure 4-2  Analog modules with temperature measurement

Distributed I/O system
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4.2 Selecting mofor starters with a suitable BaseUnit

4.2 Selecting motor starters with a suitable BaseUnit

4.2.1 Selecting a BaseUnit for motor starters

The motor starter BaseUnits "BU30-MS1", "BU30-MS2", "BU30-MS3" and "BU30-MS4" are
compatible with all non-fail-safe motor starters. The motor starter BaseUnits "BU30-MS1",
"BU30-MS2", "BU30-MS3", "BU30-MS4", "BU30-MS5" and "BU30-MS6" are compatible with
all fail-safe motor starters. You will find an overview of available BaseUnits for motor starters
here|(Page| 36). With the different BaseUnits, you can form different potential groups for the
24 V DC electronics supply (L+/M) and for the AC infeed.

Voltage range
The voltage range of the AC infeed is between 48 V AC and 500 V AC.

Selection criteria for the BaseUnit

The figure below shows the criteria you use to select the appropriate BaseUnit:

New potential group

ves 24V DC Ng
A Y
New AC New AC
| infeed —I r infeed _|
Yes No Yes No
BU30-MS1 BU30-MS3 BU30-MS5 BU30-MS4
BU with inf. BU with inf. BU F-DI with BU without inf.
24V and 400V 24V infeed N —>
400V
BU30-MS2 BU30-MS6
BU with inf. BU F-DI
400V < L Without inf.

Form separate potential groups on the infeed bus for single-phase (L, N, PE) and three-
phase (L1, L2, L3, PE) operation.

Distributed I/O system
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Selecting the motor starter

4.2 Selecting mofor starters with a suitable BaseUnit

You select the suitable motor starter using the load type according to the following scheme:

Motorized load
AC-53a

A4

1 direction of rotation

3-phase

1-phase

Direct-on-line starter

v

3-phase
2 directions of rotation

v

Y

Reversing starter

%/

Safety STO
— and/or
Yes ATEX

No

|

F-DS0.3-1AHF
F-DS0.9-3 AHF
F-DS2.8-9 AHF
F-DS 4.0-12 AHF

v

DS0.3-1AHF
DS 0.9-3 AHF
DS 2.8-8AHF
DS 4.0-12AHF

Gaseous discharge lamp

AC-55a

2-phase

1-phase

Direct-on-line starter

\

o

DS 2.8-9AHF
DS 4.0-12AHF

Distributed I/O system
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Safety STO
— and/or —

Yes ATEX No
F-RS0.3-1AHF RS 0.3-1AHF
F-RS0.9-3 AHF RS 0.9-3AHF
F-RS 2.8 -9 AHF RS 2.8-9AHF

F-RS4.0- 12 AHF

RS 4.0-12 AHF

Resistive load
AC-51

A 4

3-phase
or
2-phase

1-phase

/

N

Direct-on-line starter

_\

e

\4

DS 0.3-1AHF
DS 0.9-3AHF
DS 2.8-9AHF
DS4.0-12AHF
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4.2 Selecting mofor starters with a suitable BaseUnit

Distributed I/O system

4.2.3 Selecting accessories for motor starters
Observe the installation conditions of the station with ET 200SP motor starters. The figure
below shows the criteria the station must meet:
Installation conditions
ET 200SP
Standard mounting rail | yeq
15 mm
Shipbuilding environment
B (regardless of — Yes
mounting position)
Ambient Recumbent Horizontal Vertical
temperature installation position installation position installation position
v v v v
Fan End retainer Mechanical
bracket
44

System Manual, 02/2018, A5SE03576849-AH



Application planning

4.3 Selecting potential distributor modules

4.3 Selecting potential distributor modules

4.3.1 Selecting a PotDis-BaseUnit

Selection of a suitable PotDis-BaseUnit potential distributor module

Potential distributor module

|

PotDis BaseUnit

PotDis potential group?

P1 potential
required?

P1 potential
required?

r N

PotDis-BU-P1/D-R PotDis-BU-P2/D-B PotDis-BU-P1/B-R PotDis-BU-P2/B-B
6ES7193-6UP00-0DP1 6ES7193-6UP00-0DP2 6ES7193-6UP00-0BP1 6ES7193-6UP00-0BP2
WxH (mm): 156x117 WxH (mm): 156x117 WxH (mm): 156x117 WxH (mm): 15x117

©) Light-colored PotDis-BaseUnit: Configuration of a new potential group, electrical isolation from
adjacent module on the left. The first BaseUnit of the ET 200SP is usually a light-colored Ba-
seUnit for the incoming supply voltage.

@ P1 terminal: 16 internally bridged terminals for individual use up to 48 V DC/10 A
Example: Multiple cable connection for DI 16x24VDC ST

Figure 4-3  PotDis-BaseUnits

Distributed I/O system
System Manual, 02/2018, ASE03576849-AH 45



Application planning

4.3 Selecting potential distributor modules

Please note:

The potential groups opened with a light-colored PotDis-BU must not contain any I/O
modules. You can integrate any dark-colored PotDis-BUs into I/0O module potential
groups provided they are based on an SELV/PELYV supply.

If you do not need the additional terminals of the PotDis-TB in a potential distributor
module, replace the PotDis-TB with a BU cover. You may only connect one potential
group within a combination of PotDis-BU and PotDis-TB.

Only SELV/PELYV potentials are permitted on PotDis-BUs. Separate different SELV/PELV
potential groups using light-colored PotDis-BUs.

With potential distributor modules, you may only connect to the PotDis-TB versions BR-W
and n.c.-G potential, which exceed the voltage level of SELV/PELV.

PotDis terminals are not directly configurable as PotDis via GSD/GSDML. When
configuring with GSD, always use an dummy module; with GSDML, integrate a free
space.

Additional information

4.3.2

Additional information on the potential distributor modules (PotDis-BaseUnits and PotDis-
TerminalBlocks) is available in the BaseUnits
(http://support.automation.siemens.com/WW/view/en/59753521) manual.

Selecting a PotDis-TerminalBlock

Selection of a suitable PotDis-TerminalBlock

With a PotDis-TerminalBlock you are expanding a PotDis-BaseUnit potential distributor
module by an additional 18 potential terminals.

You can freely combine PotDis-TerminalBlocks and PotDis-BaseUnits.

The following PotDis-TerminalBlocks are available:

Table 4- 3 Selection of TerminalBlock PotDis-TB

PotDis-TerminalBlocks

TerminalBlock

Explanation Application

PotDis-TB-P1-R

Terminal block with 18 terminals with red spring Provision of 18 x P1 potential, e.g. for P1 sensor
releases with connection to the supply voltage P1 | supply with 3-wire connection for 16-channel digital

of the PotDis-BaseUnit with SELV/PELV. input modules

PotDis-TB-P2-B | Terminal block with 18 terminals with blue spring | Provision of 18 x P2 potential, e.g. for ground of
releases with connection to ground (P2) of the the sensor supply with 2-wire connection for 16-
PotDis-BaseUnit channel digital output modules

46
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4.3 Selecting potential distributor modules

PotDis-TerminalBlocks

PotDis-TB-n.c.-G | Terminal block with 18 terminals with gray spring
releases without connection to each other or to a
voltage bus of the PotDis-BaseUnit

Provision of 18 x n.c. (not connected), for reserving
("parking") unused signals/lines, e.g. for antivalent
sensors in the same potential group

PotDis-TB-BR-W | Terminal block with 18 terminals connected to
each other with white spring releases without
connection to a voltage bus of the
PotDis-BaseUnit

Provision of 17 terminals with shared potential (the
18th terminal is used for infeed) for supply of ex-
ternal consumers

Additional information

Additional information on the potential distributor modules (PotDis-BaseUnits and
PotDis-TerminalBlocks) is available in the BaseUnits
(http://support.automation.siemens.com/WW/view/en/59753521) manual.

Distributed I/O system
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4.4 Hardware configuration

4.4

Hardware configuration

Maximum mechanical configuration

Electrical maximum configuration for I/O modules

As soon as one of the following rules applies, the maximum configuration of the ET 200SP

has been reached:

Table 4- 4 Maximum mechanical configuration

Properties

Rule

Number of modules

Maximum of 12/30/32/64 /0O modules (depending on the CPU
used/the interface module used; see CPU
(http://support.automation.siemens.com/WW/view/en/904664 3
9/133300) and interface module
(http://support.automation.siemens.com/WW/view/en/5568331
6/133300) manuals)

For every 6 F-modules F-RQ 1x24VDC/24..230VAC/5A
(6ES7136-6RA00-0BF0), the maximum configuration is
reduced by 1 module.

Number of motor starters

Maximum of 31 motor starters

Backplane bus length of the
ET 200SP

maximum 1 m mounting width (without CPU/interface module,
including server module)

The number of operable I/O modules of a potential group is limited by the following factors:

® Power consumption of the I/O modules

® Power consumption of the components supplied via these I/O modules

The maximum current carrying capacity of the terminals on the BaseUnit L+/M is 10 A.
Current carrying capacity refers to the current load via the power bus and the infeed bus of
the ET 200SP station. Consider the current carrying capacity when using a motor starter.

Maximum electrical configuration for motor starter power bus (24 V DC)

48

To determine the current requirement of an individual motor starter via the power bus, take
account of the following parameters:

® Current consumption via DC infeed in the ON state

® Current consumption via DC infeed when switching on (40 ms peak load)

® Increased power consumption through fan operation

e Current requirement via encoder supply of the connected DI module

The maximum current carrying capacity of the 24 V potential group is 7 A across the entire

permissible temperature range.

Distributed I/O system
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4.4 Hardware configuration

Maximum electrical configuration for motor starter infeed bus (500 V AC)

Address space

Distributed I/O system

To determine the current requirement of an individual motor starter via the infeed bus,
proceed as follows:

Calculate the current requirement via the main current paths of the individual motor starter.
In doing so, take into account the parameter le (set rated operational current of the motor
starter). The permissible overload characteristics of the motor feeder for motors are
determined with the thermal motor model. You calculate the current value (linfeed bus) for the
infeed bus of the ET 200SP system according to the following formula:

linfeed bus = Zn(le *1 125)
n = number of motor starters of a potential group on the infeed bus

Refer to the Manual (https://support.industry.siemens.com/cs/ww/en/view/109479973) for
details of how to assign the basic rated operational current le parameter.

The following values apply for the potential group of the AC infeed:
® The maximum current carrying capacity is 32 A at an ambient temperature of up to 50 °C.
® The maximum current carrying capacity is 27 A at an ambient temperature of up to 60 °C.

e The maximum current carrying capacity for applications according to UL requirements is
24 A at an ambient temperature of up to 60 °C.

The address space depends on the CPU/interface module (see CPU
(http://support.automation.siemens.com/\WW/view/en/90466439/133300) Manual) and the
interface module used (see Interface module
(http://support.automation.siemens.com/WW/view/en/55683316/133300) Manual):

® For PROFINET IO: Dependent on the 10 controller/IO device used
® For PROFIBUS DP: Dependent on the DP master used
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4.5 Forming potential groups

4.5 Forming potential groups
451 Basics
Introduction

Potential groups for the ET 200SP distributed I/O system are formed by systematically
arranging the BaseUnits.

Requirements

For formation of potential groups, the ET 200SP distinguishes between the
following BaseUnits:

50

BaseUnits BU...D (recognizable by the light-colored terminal box and the light-colored
mounting rail release button):

— Opening of a new potential group (power busbar and AUX bus are interrupted to the
left)

— Infeed of the supply voltage L+ up to an infeed current of 10 A

BaseUnits BU...B (recognizable by the dark-colored terminal box and the dark-colored
mounting rail release button):

— Conduction of the potential group (power busbar and AUX bus continued)

— Pick up of the supply voltage L+ for external components or loop-through with a
maximum total current of 10 A

BaseUnits BU30-MSx (BaseUnit for the motor starter only)

Depending on the version, the BaseUnits in the "BU30-MSx" model series possess the
following properties:

— Opening a new potential group or continuing an existing one
— Feeding in the supply voltage L+ up to an infeed current of 7 A DC

— Opening a new load group or continuing an existing one by means of 500 V AC infeed
bus

— Feeding in the line voltage up to an infeed current of 32 A AC

Distributed I/O system
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4.5 Forming potential groups

Placement and grouping of /0O modules

Each BaseUnit BU...D that you install in the ET 200SP configuration opens a new potential
group and supplies all subsequent I/O modules (on BaseUnits BU...B) with the necessary
supply voltage. The first 24 V DC I/O module to the right of the CPU/interface module must
be installed on a light-colored BaseUnit BU...D. Exception: If you insert an AC 1/O module or
an Al Energy Meter as the first I/O module, the first BaseUnit in the ET 200SP configuration
can be a dark-colored BaseUnit. The requirement is that you use a CPU or IM 155-6 (as of
V3.0).

If you want to place another BaseUnit BU...B after a BaseUnit BU...D, disconnect the power
and AUX buses and open a new potential group at the same time. This allows individual
grouping of the supply voltages.

Note

All BaseUnits placed in a load group must match the infeed potential of the corresponding
light-colored BaseUnits.

Do not connect any BaseUnit of the "BU...B" type on the right of a motor starter's BaseUnit
(BU30-MSxx).

Placing and connecting potential distributor modules

Potential distributor modules provide potential distributors integrated into the system that you
can use to configure a rapid, space-saving customized replacement for standard potential
distribution systems.

You can place potential distributor modules at any location within the ET 200SP distributed
I/0 system. To do so, you must observe the same design rules as for placing and connecting
I/O modules. Potential distributor modules are only suitable for SELV/PELV.

A potential distributor module consists of a potential distributor BaseUnit (PotDis-BU) and (if
necessary) a potential distributor TerminalBlock (PotDis-TB) plugged onto it. If you do not
need the additional terminals of the PotDis-TB, install a BU cover (15 mm) on the
PotDis-BaseUnit.

You must not place a BaseUnit for I/O modules in a PotDis potential group formed with a
light-colored PotDis-BaseUnit.

Note
Identical voltages with potential distributor modules

You can only connect identical (supplied) voltages with to the terminals of a potential
distributor module or PotDis potential group. Example: You only connect 24 V DC.
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Placement and grouping of /0O modules and motor starters

52

For the potential group (L+/M), the following slot rules apply within the motor starter modules
and other 1/0 modules of the ET 200SP:

® An unassembled BaseUnit (BaseUnit with BU cover) must be inserted between the CPU,
an interface module or an I/O module and the motor starter. This is not necessary
between the motor starters.

e The empty slot can take on the potential (24 V DC) of the potential group on the left of it
(L+, M), i.e. /0O modules and motor starters can be operated in the same potential group.

e [f you would like to insert an I/O module on the right of a motor starter, then use only one
BaseUnit of the BU...D Typ AO type (light terminal box).

® The BaseUnits BU30-MS2, BU30-MS4, BU30-MS5 and BU30-MS6 can take on the
potential groups of other BaseUnit types.
However, pay attention to the following exceptions:

— Only a BaseUnit of type BU30-MS1 or BU30-MS3 may follow an AS-i module
(AS-i potential group).

— Only BaseUnits with fail-safe motor starters can be connected together in the same
potential group of an F-PM-E.

A warninG

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Hazardous electrical voltage can cause electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

Distributed I/O system
System Manual, 02/2018, A5SE03576849-AH




Application planning
4.5 Forming potential groups

AUX bus (AUX(iliary) bus)

BaseUnits with additional AUX terminals (e.g. BU15-P16+A10+2D) enable the additional

connection of a potential (up to the maximum supply voltage of the module), which is applied
via the AUX bus.

In the case of light-colored BaseUnits, the AUX bus is interrupted to the left. In the case of
BaseUnits of motor starters, the AUX bus is interrupted to the left.

The AUX bus can be used individually:

® You can plug a maximum of 8 /O modules into the corresponding potential group as a
PE bar.

e For additionally required voltage

NOTICE
AUX bus as PE bar

If you use an AUX bus as a protective conductor bar, attach the yellow-green color
identification labels to the AUX terminals, and establish a functional connection to the
central protective conductor connection.

If you stop using the AUX bus as a protective conductor bar, make sure you remove the

yellow-green color identification labels and remove the connection to the central protective
conductor connection again.

The AUX bus is designed as follows:
e Maximum current carrying capacity (at 60 °C ambient air temperature): 10 A

® Permissible voltage: Depending on the BaseUnit type (see BaseUnit manual
(http://support.automation.siemens.com/\WW/view/en/59753521))

Self-assembling voltage buses

You must feed in the supply voltage L+ via the BaseUnit BU...D, BU30-MS1 or BU30-MS3 .

Each BaseUnit BU...B allows access to the supply voltage L+ via terminals (red/blue). The
motor starter BaseUnits "BU30-MS1", "BU30-MS2", "BU30-MS3", "BU30-MS4", "BU30-MS5"
and "BU30-MS6" do not have this access.

Distributed I/O system
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Operating principle
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1 CPUl/interface module 14 Server module
2 BaseUnit BU...D 15 Self-assembling voltage buses P1/P2
3 BaseUnit BU...B 16 AUX bus
4 Potential group 1 17 Infeed bus 500 V AC (L1, L2(N), L3, PE)
5 Potential group 2 18 Supply voltage L+
6 Potential group 3 19 Supply voltage L+ (3)
7 BaseUnit BU...B with dummy module 20 Additionally required voltage
8 BaseUnit BU30-MS2 21 Supply voltage L+ (2)
9 BaseUnit BU30-MS4 22 Protective conductor (green/yellow)
10 BaseUnit BU30-MS1 23 Supply voltage L+ (1)
11 Potential group 4 24 Supply voltage 1L+
12 BaseUnit BU30-MS4
13 Backplane bus
Figure 4-4  Placing the BaseUnits

Connecting different potentials to the power or AUX bus

54

Note

If you apply different potentials to the power or AUX bus within an ET 200SP station, you
need to separate the potential groups with a BaseUnit BU...D.
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4.5.2 Forming potential groups with BaseUnit type B1

Introduction

The AC I/O modules of the ET 200SP are required to connect sensors/actuators with
alternating voltage 24 to 230 V AC.

Requirements
BaseUnits BU20-P12+A0+4B (BU type B1) and
® DI 4x120..230VAC ST digital input module
® DQ 4x24..230VAC/2A ST digital output module

Operating principle

Connect the required alternating voltage for the AC 1/O modules directly at the BaseUnits
BU20-P12+A0+4B (terminals 1L, 2L/1N, 2N). Insert the AC 1/O modules on the BaseUnits.

Note

Placing the BaseUnits for AC I/O modules

If you insert an AC 1/0O module as the first I/O module, a BaseUnit BU20-P12+A0+4B can be
the first BaseUnit to the right of the CPU/interface module in the ET 200SP configuration.
The requirement is that you use a CPU as of V3.0 or IM 155-6 (as of V3.0).

e The BaseUnits BU20-P12+A0+4B do not monitor the connected alternating voltage.
Please note the information on limiting the overvoltage and power rating in the AC 1/O
module manuals.

e Remember to take the BaseUnit type into account during configuration.
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CPU/interface module
24 V DC potential group
BaseUnits with DC 1/O modules

BaseUnits BU 20-P12+A0+4B with AC I/O modules
Direct voltage

0@y

@O

Alternating voltage

Figure 4-5  Placing the BaseUnits for the AC 1/0 modules

4.5.3 Forming potential groups with fail-safe modules

Introduction

ET 200SP distributed 1/0 systems can be configured using fail-safe and non-fail-safe
modules. This chapter provides an example of a mixed configuration comprising fail-safe and
non-fail-safe modules.
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Example of an ET 200SP configuration with fail-safe and non-fail-safe modules

In principle, it is not necessary to operate fail-safe and non-fail-safe modules in separate
potential groups. You can divide the modules into fail-safe and non-fail-safe potential groups
and install them.

The figure below shows an example of a configuration with fail-safe and non-fail-safe
modules within a single ET 200SP distributed I/O system.

®

©@EEOO

Q@

®
®
©

IM 155-6 PN HF interface module

F-module

Non-fail-safe module

Power module F-PM-E 24VDC/8A PPM ST

Mixed fail-safe and non-fail-safe potential group with BaseUnits BU15..D and BU15..B.

You achieve SIL3/Cat. 4/PLe for the fail-safe modules. No safety category can be achieved
with the non-fail-safe motor starter.

Non-fail-safe potential group with BaseUnits BU15..D and BU15..B
Fail-safe potential group with BaseUnits BU20..D, BU15..B and BU30-MSx.

Up to SIL2/Cat. 3/PLd is possible if you disconnect the self-assembling voltage bus and thus
the non-failsafe modules.

Server module
Self-assembling voltage buses P1/P2
Fail-safe motor starter F-DS HF

Figure 4-6  ET 200SP - example of a configuration with fail-safe modules
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454

Forming potential groups with motor starters

Properties of the 500 V AC infeed bus

The infeed bus has the following properties:
® The infeed bus is assembled by lining up the motor starter BaseUnits "BU30-MSx".

® The infeed bus distributes the energy to the SIMATIC ET 200SP motor starter within one
load group.

® You can open load groups by inserting a 500 V infeed BaseUnit (BU30-MS1, BU30-MS2
or BU30-MS5). With the BaseUnits BU30-MS3, BU30-MS4 or BU30-MS6, you can take
over the infeed bus from the left-hand BaseUnit.

® \ia the infeed bus, you have the option of supplying three-phase load groups via L1, L2
and L3 or with single-phase load groups via L and N.

® The permissible voltage range is between 48 and 500 V AC.

® The maximum current carrying capacity is up 32 A (3-phase) at 50 °C and 500 V. Pay
attention to the derating values depending on the configuration.

Properties of the self-assembling voltage bus (L+)

58

Self-assembling voltage buses have the following properties:

® Maximum current: 7 A

e Rated voltage: 24 V

Pay attention to the derating values depending on the configuration.

The AUX1 bus is not supported in the BaseUnits of the SIMATIC ET 200SP motor starters.

AWARN ING

Electric shock when operating the infeed bus without touch protection cover

There is a risk of electric shock when touching the infeed bus if you have not fitted a touch
protection cover on the infeed bus on the right.

Always fit a touch protection cover on the infeed bus on the right (article number: 3RK1908-
1DA00-2BPO).

A warninG

Electric shock when operating a BaseUnit without an inserted motor starter

If you fit a BaseUnit for motor starters without cover (e.g. option handling), there is a risk of
an electric shock when touching the BaseUnit.

Always fit a cover on the BaseUnit (article number: 3RK1908-1CA00-0BPO).

Distributed I/O system
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Requirements
Use the following devices to form potential groups with motor starters:
® BaseUnits BU30-MSx
e 3RK1308-0xx00-0CPO motor starters

Operating principle
Feed in the supply voltage L+ via the BaseUnit BU30-MS1 and BU30-MS3 at the 24V DC
and M terminals.

You can operate the motor starter on a single-phase (L1, N, PE) or a three-phase (L1, L2,
L3, PE) AC voltage system. You connect the required AC voltage directly to the BaseUnits
BU30-MSx (terminals L1, L2(N), L3, PE). You plug the motor starter onto the BaseUnits.

Note

The motor starters' AC power supply is not connected to the AC power supply for the AC 1/10
modules (see Chapter "Forming potential groups with BaseUnit type B1|(Page 55)").
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4.6 Configuration examples for potential groups

4.6.1 Configuration examples with BaseUnits

Table 4-5  Configuration examples with BaseUnits

BaseUnits Configuration
BU15-P16+A0+2D
BU15-P16+A0+2B

Potential group 1 Potential group 2

Backplane bus

BU15-P16+A0+2D Potential group 1 Potential group 2
BU15-P16+A0+2B

BU20-P12+A0+0B

Distributed I/O system
60 System Manual, 02/2018, A5E03576849-AH



Application planning

4.6 Configuration examples for potential groups

BaseUnits Configuration
BU15-P16+A10+2D Potential group 1 Potential group 2
BU15-P16+A10+2B g i 7 1 57 =l 1 1 79 Backplane bus
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4.6.2 Configuration examples with potential distributor modules

3-wire connection

The potential distributor modules allow for a space-saving design. For a 3-wire connection,
you can, for example, replace two digital input modules with 8 channels on a 141 mm long
BaseUnit with a digital input module with 16 channels and a potential distributor module,
each of which is only 117 mm long.

Note

You must not place a BaseUnit for /O modules in a PotDis potential group formed with a
light-colored PotDis-BaseUnit.
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The figure below shows a configuration example with a DI 16x24VDC ST digital input
module on a BU15-P16+A0+2B BaseUnit and a PotDis-TerminalBlock PotDis-TB-P1-R on a
PotDis-BaseUnit PotDis-BU-P2/B-B.

DI16 PotDis
.
¢ L=
i |
i I
| [
i 0
i ]
| i
| B
| B
M
| 11
| i1 |
| ) | ]
| i1l E
Iz |
8
DI
14 I I
| i1 ]
e ———
s
R

Figure 4-7  Example: 3-wire connection
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Supply of external components

Another application of the potential distributor modules is the supply of potentials for external
components. Potential distributor modules enable simple, compact, integrated and clear
design.

Observe the current carrying capacity of each terminal: max. 10 A.

Modules

M A PotDis
4 )

L+

i —
i_ 1
D |
i 1
i_1
i_ 1
i._1
i_1
i 1

M

O | 09 | 8C
1 11 _ K8 _ 41 _ 1
1 11 _KE8_ 01 _ 1}
1 16_58_11_ 1
D |
i 1
D |

] i [ il | | (N | External device
max. 10 A
24V DC M
max. 10 A

Figure 4-8  Example: Supply of external components
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5.1 Basics

Introduction

All modules of the ET 200SP distributed I/O system are open equipment. This means you
may only set up the distributed 1/0 system ET 200SP in enclosures, cabinets or electrical
equipment rooms and in a dry environment (IP20 degree of protection). The housings,
cabinets and electrical operating rooms must guarantee protection against electric shock and
spread of fire. The requirements regarding mechanical strength must also be observed. The
housings, cabinets, and electrical operating rooms must not be accessible without a key or
tool. Access must only be possible for personnel instructed or authorized to work with such
equipment.

Installation location

Install the ET 200SP distributed I/O system into a suitable housing/control cabinet with
sufficient mechanical strength, fire protection and at least IP54 degree of protection
according to EN 60529, and take into consideration the ambient conditions for operating the
devices.

Installation position

You can mount the ET 200SP distributed 1/0 system in any position. The preferred mounting
position is horizontal mounting on a vertical wall.

The ambient temperature may be restricted in certain installation positions. You will find
more information in the section|Mechanical and climatic environmental conditions
(Page 296).

Pay attention to chapter Installation conditions for motor starters|(Page|68)" when using
motor starters.

Distributed I/O system
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Mounting rail

Distributed I/O system

5.1 Basics

Mount the ET 200SP distributed 1/0 system on a mounting rail in accordance with EN 60715
(35 x 7.5 mm or 35 x 15 mm).

You need to ground the mounting rail separately in the control cabinet. Exception: If you
install the rail on grounded, zinc-plated mounting plates, there is no need to ground the rail
separately.

Note

If the ET 200SP distributed 1/0 system is exposed to vibration and shock loads, both ends of
the ET 200SP system assembly must be mechanically fixed to the mounting rail (e.g using
8WA1010-1PHO1 ground terminals). This measure prevents the ET 200SP distributed I/O
system from shifting to the side.

Note

If the ET 200SP distributed 10 system is exposed to increased vibrations and shock, we
recommend that you screw the mounting rail to the mounting surface at intervals of approx.
200 mm.

The following are suitable surfaces for the mounting rails:
® Steel strip in accordance with Appendix A of EN 60715 or

® Tinned steel strip. We recommend these in conjunction with the mounting rails in the
section Accessories/spare parts|(Page 302).

Note

If you use mounting rails from other manufacturers, make sure that they have the
required properties for your ambient climatic conditions.
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Minimum clearances

The figure below shows the minimum clearances you must observe when installing or
dismantling the ET 200SP distributed I/O system.

20 mm

10 mm 10 mm
—>

" ET2008P : :

Figure 5-1 Minimum clearances

General rules for installation

A warninG

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Hazardous electrical voltage can cause electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

Distributed I/O system
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Observe the following rules:
® |nstallation starts on the left-hand side with the CPU/interface module.

® A light-colored BaseUnit BU..DO, BU30-MS1 or BU30-MS3 with infeed of the supply
voltage L+ follows the CPU/the interface module or is placed at the start of each potential
group.
If you fit an AC 1/O module or an Al Energy Meter as the first I/O module, then the first
BaseUnit in the structure of the distributed 1/0 system ET 200SP may be a dark-colored
BaseUnit. The requirement is that you use a CPU or IM 155-6 (as of V3.0).

e This is followed by BaseUnits BU..B, BU30-MS2 or BU30-MS4 (with a dark-colored
terminal box).

® The matching I/O modules / motor starters can be plugged onto the BaseUnits. You will
find matching combinations of BaseUnits and I/O modules / motor starters in|Application
planning|(Page 36).

® The server module completes the configuration of the ET 200SP distributed 1/0 system.

Note
Mount the ET 200SP distributed 1/0 system only with disconnected supply voltage.

AWARN ING

Protection from conductive contamination

Taking into account the environmental conditions, the devices must be protected from
conductive contamination.

This can be achieved, for example, by installing the devices in a control cabinet with the
appropriate degree of protection.
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5.2 Installation conditions for motor starters

Observe the following installation conditions when using an ET 200SP motor starter:
® |[nstallation position

You can fit the motor starter vertically or horizontally. The mounting position refers to the
alignment of the mounting rail The maximum permissible ambient temperature range
depends on the mounting position:

— Up to 60° C: Horizontal mounting position
— Up to 50° C: Vertical installation position
You also need to consider the current carrying capacity of the ET 200SP components.

In the case of a vertical mounting position, use end retainers "8WA1808" at both ends of
the ET 200SP station:

e Mounting rail
Use one of the following mounting rails:
— 35x15 mm DIN rail in accordance with DIN EN 60715
— 35x7.5 mm DIN rail in accordance with DIN EN 60715
— SIMATIC S7 mounting rail

e Current carrying capacity of the ET 200SP station
Current carrying capacity refers to the current load via the power bus and the infeed bus
of the ET 200SP station.

Depending on the ambient conditions and mounting position, you have to take account of the
fan unit or additional mechanical fixings.

Mechanical brackets
Use the mechanical brackets in the following situations:
® When using a 15 mm mounting rail
e With a vertical mounting position

® For applications according to shipbuilding standards in all mounting positions with 7.5 mm
and 15 mm mounting rails

Designing interference-free motor starters

For interference-free operation of the ET 200SP station in accordance with standard
IEC 60947-4-2, use a dummy module before the first motor starter. No dummy module is
required to the right of the motor starter.

Note the following mounting rules:

Use the following dummy module on the standard mounting rail between the previous
module and the SIMATIC ET 200SP motor starter:

BU cover 15 mm: 6ES7133-6CV15-1AMO with BaseUnit 6ES7193-6BP00-0BAO

Distributed I/O system
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For operation of the ET 200SP station with an unused BaseUnit, a cover must be provided
for the open BaseUnit plug contacts (power connector, power bus connector, and backplane
bus connector).

The cover protects the plug contacts against dirt. The BU cover can be ordered as an
accessory.

Mount the dummy module

The figure below provides a schematic representation of how to implement measures for
improving interference immunity.

z 15 mm

@  Interface module ®  Motor starter

@  Digital input module @  Motor starter

® Digital output module Server module
®  Dummy module ®  Infeed bus cover
®  Motor starter

NOTICE

Ensure interference immunity

You must not plug any other module into the BaseUnit of the dummy module, otherwise
interference immunity is no longer ensured.
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5.3 Mounting the CPU/interface module

Introduction

The CPU/the interface module connects the ET 200SP distributed 1/0 system to the fieldbus
and exchanges the data between the higher-level control system and the I/O modules /
motor starters.

Requirement

The mounting rail is fitted.

Required tools

3 to 3.5 mm screwdriver (only for mounting and removing the BusAdapter)

Mounting the CPU/interface module

Watch the video sequence }http://support.automation.siemens.com/WW/view/en/958862181

To install a CPU/interface module, follow these steps:
1. Install the CPU/interface module on the mounting rail.

2. Swivel the CPU/interface module towards the back until you hear the mounting rail
release button click into place.

Figure 5-2  Mounting the CPU/interface module

Distributed I/O system
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5.3 Mounting the CPU/inferface module

Dismantling the CPU/interface module

Distributed I/O system

The CPU/interface module is wired and BaseUnits are located to its right.

To remove the CPU/interface module, follow these steps:

1.

Switch off the supply voltage on the CPU/interface module. Remove the 24 V DC
connector from the CPU/interface module.

. Press the mounting rail release button on the first BaseUnit. At the same time, shift the

CPUl/interface module parallel to the left until it detaches from the rest of the module
group.

Note: The mounting rail release button is located above the CPU/interface module or
BaseUnit.

While pressing the mounting rail release button on the CPU/interface module, swivel the
CPU/interface module off of the mounting rail.

Note

It is not necessary to remove the BusAdapter from the CPU/interface module.
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54 Installing the CM DP communication module

Introduction
You need the CM DP communication module to use the CPU with a DP master or DP slave.

Requirements
® The mounting rail is fitted.
e The CPU is installed.

Installing CM DP
To install the CM DP communication module, follow these steps:
1. Install the CM DP to the right of the CPU.

2. Swivel the CM DP towards the back until you hear the mounting rail release button click
into place.

3. Slide the CM DP to the left until you hear it click into the CPU.

Figure 5-3  Installing CM DP

Distributed I/O system
72 System Manual, 02/2018, A5SE03576849-AH



Installation
5.4 Installing the CM DP communication module

Removing a CM DP
The CPU and the CM DP are wired and BaseUnits are located to its right.
To remove the CM DP communication module, follow these steps:
1. Switch off the supply voltage on the CPU.

2. Press the mounting rail release button on the first BaseUnit and, at the same time, move
the CPU and the CM DP parallel to the left until they detach from the rest of the module
group (clearance about 16 mm).

3. Press the mounting rail release button on the CM DP and move it to the right until it
detaches from the CPU (clearance about 8 mm).

4. While pressing the mounting rail release button on the CM DP, swivel the CM DP off of
the mounting rail.

Note

It is not necessary to remove the bus connector from the CM DP unless you have to replace
the CM DP.
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5.5 Mounting BaseUnits for I/O modules

Introduction

The BaseUnits are used for electromechanical connection between the individual ET 200SP
components. They also provide terminals for connecting external sensors, actuators and
other devices.

Requirements

The mounting rail is fitted.

Required tools

3 to 3.5 mm screwdriver (only for dismantling the terminal box and the encoding element)

Installing a BaseUnit

Watch "Install configuration" video sequence
(http://support.automation.siemens.com/WW/view/en/95886218)

To install a BaseUnit, follow these steps:
1. Install the BaseUnit on the mounting rail.

2. Swivel the BaseUnit backwards until you hear it click into the mounting rail.

3. Slide the BaseUnit parallel to the left until you hear it click into the preceding
CPU/interface module or BaseUnit.

Figure 5-4 Installing a BaseUnit
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Removing a BaseUnit

A warninG

Hazardous Voltage

Hazardous electrical voltage can cause electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

To remove a BaseUnit, follow these steps:
The BaseUnit is wired and there are other BaseUnits to its right and left.

To remove a specific BaseUnit, move the neighboring modules. As soon as you have
created a clearance of about 8 mm from the neighboring BaseUnits, you can remove the
BaseUnit.

Note

The terminal box can be replaced without removing the BaseUnit. Refer to section Replacing
the terminal box on the BaseUnit/(Page 255).
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76

To remove a BaseUnit, follow these steps:

1. If present, turn off the supply voltage on the BaseUnit.

2. Loosen the wiring on the BaseUnit (with a 3 to 3.5 mm screwdriver).
3. Removing (from the right):

Press the mounting rail release button on the corresponding BaseUnit. Move the
BaseUnit parallel to the right and swivel the BaseUnit off of the mounting rail while
pressing the mounting rail release button.

Removing (from the left):

Press the mounting rail release button on the corresponding BaseUnit and on the
BaseUnit to the right of this. Move the BaseUnit parallel to the left and swivel it out of the
mounting rail while pressing the mounting rail release button.

Note: The mounting rail release button is located above the BaseUnit.

Figure 5-5  Removing the BaseUnit (removing from the right)
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5.6 Mounting and dismantling BaseUnits for mofor starters

5.6 Mounting and dismantling BaseUnits for motor starters

Requirements
® The mounting rail is fitted.

e When using a 15 mm mounting rail, the mechanical bracket (3RK1908-1EA00-1BPO0)
must be mounted.

Note
Mechanical bracket for BaseUnit

You will find out how to mount the mechanical bracket for the BaseUnit in chapter
"Mounting the mechanical bracket for the BaseUnit|(Page|83)".

A\ caution

Protection against electrostatic charge

When handling and installing the SIMATIC ET 200SP motor starter, ensure protection
against electrostatic charging of the components. Changes to the system configuration and
wiring are only permissible after disconnection from the power supply.

Mounting a BaseUnit
Proceed as follows to mount a BaseUnit for motor starters:
1. Hook the BaseUnit into the DIN rail from above.

2. Swing the BaseUnit to the rear until the BaseUnit audibly engages.

Distributed I/O system
System Manual, 02/2018, ASE03576849-AH 77



Installation

5.6 Mounting and dismantling BaseUnits for mofor starters

3. Slide the individual BaseUnits to the left to the previous BaseUnit until they audibly
engage.

Assemble the BaseUnits only on the DIN rail.

Note

The BaseUnits for motor starters can be plugged together with the BaseUnits for I/O
modules.

Disassembling the BaseUnit

A warninG

Hazardous Voltage

Hazardous electrical voltage can cause electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

To disassemble the BaseUnit, proceed as follows:

1. Disconnect the main power supply and the control current supply of the SIMATIC ET
200SP motor starter.

2. Actuate the DIN rail release on the BaseUnit of the motor starter.

3. Move the BaseUnit to the left. As soon as there is a clearance of approximately 8 mm to
the neighboring BaseUnits, you can disassemble the BaseUnit of the motor starter.

4. Swing the BaseUnit away from the DIN rail while pressing the DIN rail release.
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5.7 Installing potential distributor modules

Introduction

You use the potential distributor module to distribute a variety of potentials (P1, P2).

Requirements

The mounting rail is installed.

Installing and uninstalling PotDis-BaseUnit

You install/uninstall PotDis-BaseUnits as you would the BaseUnits for I/O modules. You can
find additional information in section Mounting BaseUnits for I/O modules (Page|74).

Installing and uninstalling PotDis-TerminalBlock

Installing

Plug the PotDis-TerminalBlock in die PotDis-BaseUnit. Proceed exactly as described in
Section|Inserting I/O modules / motor starters and BU covers (Page 118).

Uninstalling

To remove a PotDis-TerminalBlock, follow these steps:

1. Switch off the supply voltage at the PotDis-BaseUnit.

2. Simultaneously press the top and bottom release buttons of the PotDis-TerminalBlock.

3. Remove the PotDis-TerminalBlock from the front of the PotDis-BaseUnit.
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5.8 Installing the server module

5.8 Installing the server module

Introduction

The server module on the far right of the assembly/line completes the ET 200SP distributed
I/O system.

Requirement

The last BaseUnit is mounted.

Installing the server module

Watch "Install configuration" video sequence
(http://support.automation.siemens.com/WW/view/en/95886218)

Proceed as follows to install a server module:
1. Install the server module on the mounting rail on the right next to the last BaseUnit.

2. Swivel the server module backwards on the mounting rail.

3. Move the server module parallel to the left until you hear it click into the last preceding
BaseUnit.

Figure 5-6 Installing the server module

Removing the server module
Proceed as follows to remove a server module:
1. Press the mounting rail release button on the server module.
2. Move the server module parallel to the right.

3. While pressing the mounting rail release button, swivel the server module off the
mounting rail.
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5.9 Mounting further accessories for motor starters
5.9.1 Mounting the cover for the 500 V AC infeed bus
Introduction

The 500 V infeed bus connects all SIMATIC ET 200SP motor starters. For finger-safe
termination of the infeed bus, you must use the cover.

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Hazardous electrical voltage causes electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

Infeed bus - electric shock

You must provide the infeed bus with a touch protection cover on the right (Article No.:
3RK1308-1DA00-2BP0).

Failure to do so will result in the danger of electric shock.

A warninG

Personal injury may occur

On the last plugged-in BaseUnit of a motor starter, place a cover on the opening of the
contacts of the infeed bus.
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5.9 Mounting further accessories for mofor starters

Procedure
Proceed as follows to mount the infeed bus cover on a SIMATIC ET 200SP motor starter:

1. Press the cover onto the opening of the BaseUnit on the right until it audibly engages.

The cover can be removed again using 2 fingers and without tools.
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5.9.2 Mounting the mechanical bracket for the BaseUnit

Introduction

To achieve higher stability, you can use a mechanical bracket on 7.5 mm and 15 mm
mounting rails.

You must use the mechanical bracket in the following situations:
® When using a 15 mm mounting rail
e With a vertical mounting position

® For applications according to shipbuilding standards in all mounting positions with 7.5 mm
and 15 mm mounting rails

You can find further information on the mechanical bracket in chapter "Installation conditions
for motor starters (Page|68)".
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5.9 Mounting further accessories for motor starters

Procedure
To mount the mechanical bracket, proceed as follows:
1. Insert the mechanical bracket into the opening at the bottom of the BaseUnit.

You use the same mechanical bracket for both mounting rails, rotated through 180°
respectively.

.4 SIEMENS
Y

|

2. Hook the BaseUnit into the mounting rail.

3. Insert the mechanical bracket into the BaseUnit.

4. Screw the mechanical bracket securely onto the mounting panel. Use an M4 screw and a
suitable washer.
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5.9 Mounting further accessories for motor starters

The figures below show the mechanical bracket after installation on a 7.5 mm or 15 mm
mounting rail.

SIEMENS
B
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5.9 Mounting further accessories for mofor starters

5.9.3

Introduction

Procedure

86

Mounting the BU cover

BU covers are plugged onto BaseUnits whose slots have been reserved for future expansion
(as empty slots). The BU covers for motor starters serve as touch protection covers for
unoccupied slots.

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Hazardous electrical voltage causes electric shock, burns and property damage.

Disconnect your system and devices from the power supply before starting any assembly
tasks.

BaseUnit without motor starter - electric shock

If you install a BaseUnit without motor starter in the ET 200SP system (e.g. options
handling), you must provide the BaseUnit with a BU cover (Article No: 3RK1908-1CAQ0-
0BPO).

Failure to do so will result in the danger of electric shock.

To mount the BU cover onto a SIMATIC ET 200SP motor starter, insert the BU cover in the
BaseUnit in parallel until both interlocks audibly engage.
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6.1 Rules and regulations for operation

Introduction

When installing the ET 200SP distributed I/O system as part of a plant or system, special
rules and regulations need to be adhered to depending on the area of application.

This section provides an overview of the most important rules that must be observed for the
integration of the ET 200SP distributed I/O system in a plant or system.

Specific application

Adhere to the safety and accident prevention regulations applying to specific applications,
for example machine protection guidelines.

EMERGENCY STOP devices

EMERGENCY STOP devices in accordance with IEC 60204 (corresponds to DIN VDE 0113)
must remain effective in all operating modes of the plant or system.

Excluding hazardous plant states
Hazardous operating states must not occur when
e the plant restarts after a voltage dip or power failure.
® Bus communication is reestablished following a fault.
If necessary, EMERGENCY STOP must be forced!

An uncontrolled or undefined startup must not occur after the EMERGENCY STOP is
unlocked.
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6.1 Rules and regulations for operation

Line voltage

Below, everything you need to consider in terms of line voltage is described (refer to section
Insulation, protection class, degree of protection and rated voltage (Page|298)):

e For fixed plants or systems without an all-pole mains disconnection switch, a mains
disconnection device (all-pole) must be available in the building installation.

e For load power supplies, the configured rated voltage range must correspond to the local
line voltage.

e For all power circuits of the ET 200SP distributed 1/0 system, the fluctuation/deviation of
the line voltage from the rated value must be within the permitted tolerance.

24 V DC supply
Below you will find a description of what you need to pay attention to with 24 VV DC supply:

e For buildings: In the event of danger through overload, you must provide lightning
protection measures for external lightning protection (e.g. lightning protection elements).

® For 24 V DC supply lines and signal lines: If there is a risk of overvoltages, you need to
take precautions to ensure internal lightning protection (e.g. lightning protection elements,
refer to section Accessories/spare parts (Page 302)).

e For 24 V DC supply: Make sure there is safe (electrical) isolation and separate cable
routing or increased insulation of the low voltage (SELV/PELV) to electric circuits with
dangerous potentials in accordance with IEC61131-2 / IEC 61010-2-201.

Requirements for power supplies in the event of voltage interruption

Note

To ensure adherence to IEC 61131-2 and NAMUR Recommendation NE 21, only use power
packs/power supply units (230 V AC - 24 V DC) with a mains buffering time of at least

20 ms. Observe the relevant requirement in your product standards (e.g. 30 ms for "burners"
pursuant to EN 298) as regards possible voltage interruptions. The latest information on PS
components is available on the Internet (https://mall.industry.siemens.com).

These requirements, of course, also apply to power packs/power supply units not
constructed using ET 200SP or S7-300-/400-/1500 technology.
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6.1 Rules and regulations for operation

Protection against outside electrical influences

Below is a description of what you must pay attention to in terms of protection against
electrical impacts and/or faults:

e Make sure that the system for discharging electromagnetic interference is connected to a
functional earth or to protective conductor with a sufficient cross-section for all plants with
an ET 200SP distributed 1/0 system.

e For supply, signal and bus lines, you must ensure that the laying of the lines and the
installation is correct.

e For signal and bus lines, you must ensure that a wire/cable break or a cross-circuit does
not lead to undefined states of the plant or system.

Reference

You can find more information in the Designing interference-free controllers
(http://support.automation.siemens.com/WW)/view/en/59193566) function manual.
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6.2 Additional rules and regulations for the operation of the ET 200SP with fail-safe modules

6.2 Additional rules and regulations for the operation of the ET 200SP
with fail-safe modules

6.2.1 Safety extra-low voltage (SELV, PELV) for failsafe modules and failsafe motor
starters

A warninG

The failsafe modules must be operated with safety extra-low voltage (SELV, PELV).

You can find more information on safety extra-low voltage (SELV, PELV) in the data sheets
of the applicable power supplies, for example.

The fail-safe modules operate with the 24 VV DC rated voltage. The tolerance range is
19.2 V DC to 28.8 V DC.

The fail-safe motor starters operate with the 24 V DC rated voltage. The tolerance range is
20.4 vV DC to 28.8 V DC.

Within the overvoltage range from 32 V DC to 36 V DC, the F-modules react in a fail-safe
manner and the inputs and outputs are passivated. For overvoltages greater than 36 V DC,
the F-modules are permanently de-energized.

Use a power supply unit that does not exceed Um = 36 V DC even in the event of a fault.
For more on this, refer to the information in the data sheet on overvoltage protection in the
case of an internal error. Or implement appropriate measures to limit the voltage, e.g. use
of an overvoltage protector.

All system components that can supply electrical energy in any form whatsoever must fulfill
this condition.

Each additional circuit (24 V DC) used in the system must have a safety extra-low voltage
(SELV, PELV). Refer to the relevant data sheets or contact the manufacturer.

Sensors and actuators with an external power supply can also be connected to F-modules.
Make sure that power is supplied to these components from safety extra-low voltage
(SELV, PELV) as well. The process signal of a 24 V DC digital module may not exceed a
fault voltage Um in the event of a fault.

A warninG

Even when a fault occurs, the permissible potential difference between the supply of the
interface module (bus voltage) and the load voltage must not be exceeded.

An external direct electrical connection is one way to meet this requirement. This also
prevents potential differences from causing voltage additions at the individual voltage
sources, which would cause the fault voltage Um to be exceeded.
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6.2 Additional rules and regulations for the operation of the ET 200SP with fail-safe modules

6.2.2 Requirements for sensors and actuators for fail-safe modules and fail-safe
motor starters

General requirements for sensors and actuators

Note the following important warning regarding safety-related use of sensors and actuators:

A warninG

Note that instrumentation with sensors and actuators bears a considerable safety
responsibility. Also bear in mind that sensors and actuators generally do not have proof-test
intervals of 20 years as defined in IEC 61508:2010 without considerable loss of safety.

The probability of hazardous faults and the rate of hazardous faults of safety functions must
comply with an SIL-defined high limit. A listing of values achieved by F-modules in the
technical specifications of the F-modules is available under "Fail-safe performance
characteristics".

To achieve the required safety class, suitably qualified sensors and actuators are
necessary.

Additional sensor requirements

General rule: To achieve SIL3/Cat. 3/PLe, a single-channel sensor is adequate. However, to
achieve SIL3/Cat. 3/PLe with a single-channel sensor, the sensor itself must be

SIL3/Cat. 3/PLe-capable; otherwise the sensor must be connected by two channels to
achieve this safety level.

To achieve SIL3/Cat. 4/PLe, sensors must be connected by two channels.

A warninG

In the case of fail-safe input modules, the value "0" is output to the F-CPU after detection of
faults. You therefore need to make sure that the sensors are implemented in such a way as
to ensure the reliable reaction of the safety program when the sensor is in the "0" state.

Example: In its safety program, an EMERGENCY-STOP sensor must achieve the
shutdown of the relevant actuator when it is in the "0" state (EMERGENCY-STOP button
pressed).

Additional requirements for sensors for fail-safe motor starters

Only single-channel sensors that fulfill the required safety category themselves may be
connected to the fail-safe motor starter's F-DI. Fail-safe laying must be observed in
accordance with the required safety category.
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6.2 Additional rules and regulations for the operation of the ET 200SP with fail-safe modules

Duration requirements for sensor signals

A warninG

Observe the following requirements for sensor signals:

e To ensure the correct detection of the sensor signals via fail-safe modules with inputs,
you need to make sure that the sensor signals are output for a minimum duration.

e For pulses to be detected with certainty, the time between two signal changes (pulse
duration) must be greater than the PROFIsafe monitoring time.

Reliable detection by F-modules with inputs

The minimum duration of sensor signals for F-modules with inputs depends on the
configured input delay, the parameters of the short circuit test of the sensor supplies, and the
configured discrepancy behavior for 1002 evaluation. The signal must be greater than the
maximum response time of the configured application. Information on calculating the
maximum response time can be found in the section "Response times" of the relevant F-
module.

The maximum permitted switching frequency of the sensor signals results from the minimum
duration.

Additional requirements for actuators

The fail-safe output modules test the outputs at regular intervals. The F-module briefly
switches off the activated outputs and, if necessary, switches on the deactivated outputs.
You can assign the maximum duration of the test pulses (dark and light period) with
parameters.

Fast reacting actuators may briefly drop out or be activated during the test. If your process
does not tolerate this, set the pulse duration of the light or dark test correspondingly or use
actuators that have sufficient lag.

A warninG

If the actuators switch voltages higher than 24 V DC (e.g. 230 V DC), safe galvanic
isolation must be ensured between the outputs of a fail-safe output module and the parts
carrying a higher voltage (in compliance with the IEC 60664-1 standard).

This is generally the case for relays and contactors. Particular attention must be paid to this
with semiconductor switching devices.

Technical specifications of sensors and actuators

Refer to the manuals of the fail-safe modules for technical specifications to assist you in
selecting sensors and actuators.
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6.2.3 Crosstalk of digital input/output signals

When fail-safe digital output and input signals are in a single cable, F-DQ modules and
F-PM-E modules may experience readback errors.

Cause: capacitive crosstalk

During the bit pattern test of the outputs or the sensor supply of the inputs, the steep
switching edge of the output drivers caused by the coupling capacitance of the line may
result in crosstalk to other non-activated output or input channels. This may then lead to a
response of the readback circuit in these channels. A cross circuit/short-circuit is detected,
which leads to safety-related tripping.

Remedy:

® Separate cables for F-DI modules, F-DQ modules, and F-PM-E modules or non-fail-safe
DQ modules

® Separate cables for F-DQ channel and F-DI channels for the F-PM-E module
® Coupling relay or diodes in the outputs

® Disable the sensor supply test if safety class requirements allow it.

Cause: magnetic crosstalk

Note that an inductive load connected to the F-DQ channels can induce coupling of a strong
magnetic field.

Remedy:
® Separate the inductive loads spatially or shield against the magnetic field.

® Configure the readback time to 50 ms or higher.

6.3 Additional rules and instructions for operation with motor starters

6.3.1 Protection against short circuit

The motor starter complies with type of coordination 1. Secure the feeder cable for the infeed
bus according to current, country-specific rules for conductor protection.

A warninG

Hazardous Voltage at the Motor
Can Cause Death, Serious Injury, or Property Damage.

Following a short-circuit, the SIMATIC ET 200SP motor starter is defective. Replace the
motor starter following a short-circuit.
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6.4 Operating the ET 200SP on grounded incoming supply

6.4

Introduction

Operating the ET 200SP on grounded incoming supply

Below you will find information on the overall configuration of an ET 200SP distributed /O
system on a grounded incoming supply (e.g. TN-S network). The specific subjects discussed
are:

e Disconnecting devices and short-circuit and overload protection according to IEC 60364
(corresponds to DIN VDE 0100) and IEC 60204 (corresponds to DIN VDE 0113)

® | oad power supplies and load circuits.

Grounded incoming supply

In the case of grounded incoming supplies (TN-S system) the neutral conductor (N) and the
protective conductor (PE) are each grounded. Both conductors form a part of the overvoltage
concept. When a plant is in operation, the current flows across the neutral conductor. When
a fault occurs, for example, a single ground fault between a live conductor and ground, the
current flows through the protective conductor.

Safe electrical isolation (SELV/PELYV in accordance with IEC 61131-2 or 61010-2-201)

Load current / power supply modules with safe electrical isolation are required for the
operation of the ET 200SP distributed I/O system. In accordance with IEC 61131-2 / 61010-
2-201, this protection is referred to as SELV (Safety Extra Low Voltage)/PELV (Protective
Extra Low Voltage).

The wiring of SELV/PELYV circuits must either be isolated from the wiring of other circuits that
are not SELV/PELYV or the insulation of all conductors must be dimensioned for the higher
voltage.

Configuration of ET 200SP with ungrounded reference potential

94

To conduct interference currents, the reference potential of the CPU/interface module and
the BaseUnits BU15...D is connected internally via an RC combination (IM/CPU:
R=10MQ/C =100 nF, BU15...D: R =10 MQ / C = 4 nF) with the mounting rail (functional
grounding).

e This configuration conducts high-frequency interference currents and prevents static
charges.

e |tis always possible to configure an ungrounded setup of the ET 200SP distributed 1/0
system as the ET 200SP distributed 1/0O system has no fixed ground connection. The
power pack/power supply module for 24 V DC must also be ungrounded and electrically
isolated.

If you want to configure the ET 200SP distributed 1/0 system with grounded reference
potential, connect the 1M connection of the CPU/interface module electrically with the
protective conductor.

Distributed I/O system
System Manual, 02/2018, A5SE03576849-AH



Wiring

Short-circuit / overload protection

6.4 Operating the ET 200SP on grounded incoming supply

Various measures as protection against short-circuits and overloads are required for setting
up a full installation. The type of components and the binding protective measures depend

on which IEC (DIN VDE) regulation applies to your system configuration. The table refers to
the figure below and compares the IEC (DIN VDE) regulations.

Table 6- 1 Components and protective measures

cuits with more than five items of
electromagnetic equipment

Refer to figure IEC 60364 (DIN VDE 0100) | IEC 60204 (DIN VDE 0113)
Disconnecting device for controller, @ Main switch Disconnector
sensors, and actuators
Short-circuit / overload protection: ® Single-pole protection of With grounded secondary
In groups for sensors and actuators circuits circuit: single-pole protection
otherwise: all-pole protection
®
Load current supply for AC load cir- ® Galvanic isolation by Galvanic isolation by

transformer recommended

transformer recommended

Cable temperature measurement threshold

Note

Cable temperature measurement threshold

When choosing a cable, remember that the cable temperature in operation can be up to
30 °C higher than the ambient temperature of the ET200SP system (example: at an ambient
temperature of 60 °C, a connection conductor must be dimensioned for a temperature range

of at least 90 °C).

You should specify other connection types and material requirements based on the electrical
characteristics of the circuits you use and the installation environment.
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6.4 Operating the ET 200SP on grounded incoming supply

ET 200SP in the overall configuration

The figure below shows the overall configuration of the ET 200SP distributed I/O system
(load current supply and grounding concept) with supply from a TN-S network.

L1 Low voltage distribution, e.g.
L2 TN-S system (3 x 400 V)
L3
EE FE: Functional earth for direct discharge
of noise levels on the mounting rail via spring contact
[][][] ET 200SP / -
3]
FE | FE | FE | FE | FE
L R A L i
el et P Py T
Mounting rail q
® ’% @ PE (AUX)
* __[AC 1L+ o] [0 o
1M LE!J [Erl @
DC .
I ® [ [ ] ) I

Grounding bus cable

* Optional connection to ground of the
reference potential of the controller

> _[AC b @ e s e e e o e
DC > i

Load circuit 24V DC for I/0O modules
* _[AC *® @ B e e
AC > = = SRS =

Load circuit 120/230V AC for I/0O modules

@ Main switch
® Short-circuit / overload protection
® The load current supply (galvanic isolation)

Figure 6-1 ET 200SP in the overall configuration
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6.5

6.5 Electrical configuration of the ET 200SP

Electrical configuration of the ET 200SP

Electrical isolation

Electrical relationships
With the ET 200SP distributed 1/0 system, there is electrical isolation between:

e The load circuits/process and all other circuit components of the ET 200SP
distributed 1/0 system.

® The communication interfaces of the CPU (PROFINET) or of the interface module
(PROFINET/PROFIBUS) and all other circuit components.

The figures below show the electrical relationships of the ET 200SP distributed 1/0 system
with the CPU and the interface module. Only the most important components are
represented in the figures.

PROFINET bafk';ca‘;‘;"if; ET 200SP backplane bus o
inter- A A A A aa
face .
Uimema}
I v ]' v I v '[ v internal
Bus Bus Bus Bus
connection connection connection connection
! ] Mounting rail
_H- E ! 1
o I Electrical Electrical ! Electrical |
Electrical 4 11| isolation isolation | isolation !
| isolation |
[ —— | ]! P1
P2
]— — AUX
]
Process Process Process Process =
electro- electro- electro- electro- 2
nics nics nics nics E
9]
P
[ 1] [1] [ :
o © w
[N ET200SPCPU 1L+ 1M ‘ | | | |
AUX AUX AUX
P2 P2 P2
P1 P1 P1
D Potential I:l Potential
PN interface 110
Potential Potential
Logic ' Main conducting path
Motor starter
Figure 6-2  Electrical relationships for ET 200SP with CPU
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6.5 Electrical configuration of the ET 200SP

PROFINET bafk";g:;":)"uss’ ET 200SP backplane bus o
" ata
A A A A
internal
] v I v I v I v internal
Bus Bus Bus Bus
connection connection connection connection
1 Mounting rail
- I i - -
El A-I Electrical Electrical : Electrical
; S;’;tt?;: isolation isolation | isolation
P1
P2
[
I g AUX
Process Process Process Process g
electro- electro- electro- electro- C
nics. nics nics nics o
b}
(77}
1 [ ] [ ] [11
- IMI55-6 PN ST 1L+ 1M ‘ | | | |
AUX AUX AUX
P2 P2 P2
R P1 P1
I:I Potential Ij Potential
PN interface 110
i Potential
Potential
Lc?g?g 2 Main conducting path
Motor starter
Figure 6-3  Electrical relationships for ET 200SP with interface module (using IM 155-6 PN ST as an example)
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6.6 Wiring rules

6.6 Wiring rules

Wiring rules for the CPU/interface module and BaseUnits for I/O modules

cross-sections of
flexible cables (Cu)

Wiring rules for ... CPU/interface module BaseUnits
(supply voltage) (push-in terminal)
Permitted cable cross-sections of solid cables (Cu) 0.2 to 2.5 mm?
AWG™: 24 to 13
Permitted cable Without end sleeve 0.2t0 2.5 mm2

AWG": 24 to 13

AWG™: 24 to 14

With end sleeve
(with plastic sleeve)™

0.25 mm to 1.5 mm2~

0.14 mm to 1.5 mm?2

AWG": 24 to 16

AWG": 26 to 16

With TWIN end sleeve™

0.5 mm to 1 mm2

0.5 to 0.75 mm? (see below)

AWG": 20 to 17

AWG": 20 to 18

Stripping length of the wires

8 to 10 mm

sleeve™

End sleeves in accordance with DIN 46228 with plastic

8 and 10 mm long

* AWG: American Wire Gauge
** End sleeves without plastic sleeve: 0.25 to 2.5 mm2/AWG: 24 to 13

*** See note on end sleeves

Note

End sleeves

Optimum results with respect to a high-quality and permanent electrical connection with
maximum conductor pull forces at the same time can be achieved by using crimping dies,

preferably with smooth surfaces, which are provided, for example, with rectangular and
trapezoidal crimp cross-sections.

Crimping dies with a pronounced wave profile are unsuitable.

Distributed I/O system
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6.6 Wiring rules

TWIN end sleeves for the cables of the 1/0 modules' push-in terminals

Due to the space required by TWIN end sleeves with 0.75 mm?2 cross-section, you must
ensure a correct angle for the cable arrangement when crimping the TWIN end sleeve
so that the cables are optimally arranged.

®
®

Figure 6-4

Wiring rules for motor starters

TWIN end sleeves

®

24

Cross-section of the terminal compartment
Crimping TWIN end sleeves at the correct angle

Wiring rules for ...

L1(L), L2(N), L3,

T1, T2, T3, PE, 24 V DC, F-DI,

DI1..DI3,LC, M, 24V

with plastic sleeve

PE M ouT
Permitted cable cross-sections of solid | 1 to 6 mm? 0.5 to 2.5 mm?2 0.2 to 1.5 mm?
cables (Cu) AWG: 18 to 10 AWG: 20 to 12 AWG: 24 to 16
Permitted cable Without end 1to 6 mm?2 0.5to 2.5 mm? 0.2to 1.5 mm?2
cross-sections of | sleeve AWG: 18 to 10 AWG: 20 to 12 AWG: 24 to 16
flexible cables (Cu) -
With end sleeve | 1 to 6 mm2 0.5to 2.5 mm? 0.25 to 1.5 mm2
AWG: 18 to 10 AWG: 20 to 12 AWG: 24 to 16
With end sleeve | 1 to 4 mm? 0.5to 1.5 mm? 0.25 to 0.75 mm?
(with plastic AWG: 18 to 11 AWG: 20 to 16 AWG: 24 to 18
sleeve)
Stripping length of the wires 15 mm 10 mm 8 mm
End sleeves according to DIN 46228 15 mm long 10 mm long 8 mm long

100
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6.6 Wiring rules

Safety standards for fail-safe motor starters

Line protection

Fail-safe motor starters fulfill the following standards under certain conditions:
® PL e/Cat. 4 according to EN ISO 13849-1
e Safety Integrity Level SILCL3 acc. to IEC 62061

To fulfill both standards, lay cross-circuit proof and P-cross-circuit proof control cables from
the safe output of a sensor or F-DQ to the safe input of the motor starter, e.g. as a
separately sheathed cable or in a separate cable duct.

The line protection of the SIMATIC ET 200SP motor starter is provided for the motor
outgoing feeder cable when the following condition is met:

The cross-section of the motor outgoing feeder cable must be dimensioned for the load
ratios of the motor and for the cable-laying method.

Comply with national regulations. The user is responsible for the correct selection and
dimensioning of the motor connection cable to DIN VDE 0100 and DIN VDE 0298-4 and/or
UL 508.

The conductor protection for the incoming feeders must be ensured by the owner of the
installation depending on the cross-section.

Cable temperature measurement threshold

Distributed I/O system

Note
Cable temperature measurement threshold

When choosing a cable, remember that the cable temperature in operation can be up to

30 °C higher than the ambient temperature of the ET200SP system (example: at an ambient
temperature of 60 °C, a connection conductor must be dimensioned for a temperature range
of at least 90 °C).

You should specify other connection types and material requirements based on the electrical
characteristics of the circuits you use and the installation environment.
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6.7 Wiring BaseUnits for I/O modules

6.7 Wiring BaseUnits for I/O modules

Introduction

The BaseUnits connect the ET 200SP distributed I/O system to the process. The following
versions of the BaseUnits can be used:

e BaseUnits (with light-colored terminal box) for opening a potential group: BU..D
e BaseUnits (with dark-colored terminal box) for extending the potential group: BU..B
e BaseUnits with additional AUX terminals or additional terminals: BU..+10..

e BaseUnits with integrated thermal resistor for compensation of the reference junction
temperature when connecting thermocouples: BU..T

Distributed I/O system
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6.7 Wiring BaseUnits for I/O modules

e PotDis-BaseUnits (with light-colored terminal box) for opening a PotDis potential group:
PotDis-BU..D

e PotDis-BaseUnits (with dark-colored terminal box) for extending the potential group:
PotDis-BU..B

?‘

@ Push-in terminal

@  Spring release

® Measuring probe (suitable probes: 1 mm diameter, length = 10 mm while observing the
permitted voltage category)

@ Holder for shield connection

Figure 6-5  View of the BaseUnit

Note

The pin assignment of the BaseUnit depends on the connected I/0O module. Information
on the BaseUnits and 1/0 modules can be found in the associated manuals.

Replacement of the terminal box on the BaseUnit is described in the section Replacing
the terminal box on the BaseUnit (Page 255).

Note

Special terminal designations in the wiring and block diagrams of the 1/0

modules/BaseUnits

¢ RES: Reserve, these terminals must remain unconnected so that they can be used for
future expansions

¢ n.c.: Not connected, these terminals have no function. However, they can be
connected to potentials specifically defined for a module, for example, for the laying
unused wires.

Distributed I/O system
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6.7 Wiring BaseUnits for I/O modules

Requirements

® The supply voltages are turned off.

® Follow the wiring rules.

e Color identification labels (Page 130) (optional) have been applied.

Required tools

3 to 3.5 mm screwdriver

Tool-free connection of cables: single-wire without wire end ferrule, multi-wire (stranded) with wire
end ferrule or ultrasonically sealed

Watch the video sequence (http://support.automation.siemens.com/WW/view/en/95886218)

To connect a wire without tools, follow these steps:

1.
2.

Strip 8 to 10 mm of the wires.
Only in the case of stranded conductors (except for 2.5 mm? cross-section):
Seal or crimp the wire with wire end ferrules.

Insert the wire into the push-in terminal as far as it will go.

Connection of cables: multi-wire (stranded), without wire end ferrule, unprocessed

To connect a wire without a wire end ferrule, follow these steps:

1.

Removing wires

Strip 8 to 10 mm of the wires.

2. Push with the screwdriver into the spring release.
3.
4

. Pull the screwdriver out of the spring release.

Insert the wire into the push-in terminal as far as it will go.

Using the screwdriver, press the spring release of the terminal as far as it will go and pull out
the wire.

Note

When you press the spring release, you should not pull on the wire/cable at the same time.
This prevents you from damaging the terminal.

104
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6.8 Connecting cable shields for I/O modules

6.8 Connecting cable shields for I/O modules

Introduction

® You need the shield connector to contact cable shields (e.g. for analog modules). The
shield connector conducts interference currents on cable shields to ground via the
mounting rail. It is not necessary to contact the shield at where the cable enters the
cabinet.

e Attach the shield connector to the BaseUnit.
® The shield connector consists of a shield contact and a shield terminal.

® The shield connector is automatically connected to the functional ground (FG) of the
mounting rail after installation.

Requirements
® BaseUnit with a width of 15 mm

® The shield terminal is suitable for cables with max. & 7 mm each.
VAN

Max. @ 7

[
T
\]
Max. 20.5

9

Figure 6-6  Shield terminal

Required tools
e Stripping tool

Distributed I/O system
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6.8 Connecting cable shields for I/O modules

Procedure

106

Watch the "Wiring BaseUnits" video sequence
(http://support.automation.siemens.com/WW/view/en/95886218)

To connect the cable shield, follow these steps:

1. If necessary, connect the supply voltage L+ and ground to the BaseUnit.
2. Press the shield contact up into the mount until you hear it click into place.
3. Remove the cable insulation material around the shield terminal.

Connect the cable to the BaseUnit and place the cable in the shield contact.

N

. Insert the shield terminal into the shield contact.

(83}

. Tighten the shield terminal with approximately 0.5 Nm.

@  Mount ®  Insulation material removed (approx. 20
mm)
@  Supply voltage L+, ground ®  Cable to the encoder
®  Shield contact @  Shield terminal
@ Flat connector for push-on contacts
(6.3 x 0.8 mm)

Figure 6-7  Mounting the shield contact

Distributed I/O system
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6.9 Wiring BaseUnits for mofor starters

6.9 Wiring BaseUnits for motor starters

Introduction
The following versions of BaseUnits can be used:
BU30-MS1 (with 500 V and 24 V infeed)
BU30-MS2 (with 500 V infeed and 24 V forwarding)
e BU30-MS3 (with 24 V infeed and 500 V forwarding)
e BU30-MS4 (with 500 V and 24 V forwarding)
e BU30-MS5 (with 500 V infeed, 24 V and F-DI forwarding)
e BU30-MS6 (with 500 V, 24 V and F-DI forwarding)

The following figure shows an example of a BaseUnit BU30-MS1 (with the maximum number
of terminals):

@  Push-in terminal
@  Spring release

Figure 6-8  Terminals on a BaseUnit BU30-MS1

Distributed 1/0O system
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6.9 Wiring BaseUnits for mofor starters

The following figure shows an example of a BaseUnit BU30-MS5 (with the maximum number

of terminals):

@®  Push-in terminal
@  Spring release

Figure 6-9  Terminals on a BaseUnit BU30-MS5

A\ oAnGER

Hazardous Voltage
Can Cause Death, Serious Injury, or Property Damage.

Hazardous electrical voltage can cause electric shock, burns and property damage.

Turn off and lock out all power supplying this device before working on this device.

For wiring finely-stranded or stranded conductors without end sleeves on push-in
connections, a screwdriver is required.

Distributed I/O system
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6.9 Wiring BaseUnits for mofor starters

Requirements
® The supply voltages are switched off

® Observe the wiring rules

NOTICE
Wire the F-DI inputs of the BaseUnits BU-30-MS5 and BU-30-MS6 to surge filters

If your system requires overvoltage protection, you must wire the F-DI inputs of the
BaseUnits BU-30-MS5 and BU-30-MS6 to surge filters.

Please see "Electromagnetic Compatibility" in the technical specifications.

Required tools

Use the screwdriver "SZF 1-0.6x3.5" (for finely-stranded cables only).

Connecting conductors: Solid without end sleeve, stranded (stranded wire) with end sleeve
To connect a cable, proceed as follows:

1. Insulate the cables in accordance with the table in chapter 'Electromagnetic compatibility
of fail-safe modules (Page|292)".

2. Only in the case of stranded conductors:
Crimp the cable with end sleeves.
3. Insert the cable into the push-in terminal as far as it will go.

4. Pull on the cable to ensure it is tight.

Connecting conductors: multi-wire (stranded), without end sleeve, unfinished

To connect a cable, proceed as follows:

1. Insulate the cables in accordance with the table in chapter "Wiring rules (Page|99)".
Press the screwdriver into the spring release.
Insert the conductor into the push-in terminal until it engages.

Pull the screwdriver out of the spring release.

o > w DN

Check whether or not the conductor is firmly connected by pulling on the cable.

Video sequence

At the following Internet link, you can see a video about connecting conductors: Wire
BaseUnits (http://support.automation.siemens.com/\WWW/view/en/95886218)

Distributed I/O system
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6.9 Wiring BaseUnits for mofor starters

Releasing conductors
To release a conductor, proceed as follows:
1. Press the screwdriver into the spring release of the terminal until it engages.

2. Pull the conductor out.

Note

When pressing the spring release, you must not pull on the wire/cable at the same time. In
this way, you avoid damaging the terminal.

Distributed I/O system
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6.10 Connecting the 3DI/L C module for the moftor starter

6.10 Connecting the 3DI/LC module for the motor starter

You will find further information on the 3DI/LC module in the ET 200SP motor starter
(https://support.industry.siemens.com/cs/ww/en/view/109479973) manual.

Procedure

The figure below shows the connections of the 3DI/LC module.

i

ol I

(=
©) i
@ \
® "
@
®
®
©) Digital input 3
@  Digital input 2
® Digital input 1
©) Local control (manual local)
®  Ground
® 24V DC/ 100 mA output
Note

The digital inputs (1 to 4) are not isolated. The reference potential is M (5). Control the digital
inputs only via a unit supplied from the 24 VV DC output (6).

Connect only cables of a width not exceeding 30 m to the 3DI/LC module.

The supply (5 and 6) is protected against short-circuits.

Distributed I/O system
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Wiring

6. 10 Connecting the 3DI/L C module for the moftor starter

Terminal sketch of the 3DI/LC module

The following diagram shows a terminal sketch of the 3DI/LC module:

2-wire 3-wire
DI0.6 DI3 RS DI3 o
DI0.5 DI2 ohk2 DI 2 o
DI04 DI N DI o
DI07 LC L‘ LC —
Mo ) M o= L1111
24V OUT o ! 24V OUT o

DI 1.4 to DI 1.7: Bitin PII

Figure 6-10 Connection example of inputs

Distributed I/O system
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6.11 Connecting the supply voltage fo the CPU/inferface module

6.11 Connecting the supply voltage to the CPU/interface module

Introduction

The supply voltage of the CPU/interface module is supplied by means of a 4-pin connector
plug located on the front of the CPU/interface module.

Power supply unit

Only use power supply units of type SELV/PELV with safe electrically isolated functional
extra low voltage (< 28.8 V DC).

Connection for supply voltage (X80)

The connections have the following meaning:

®1L+ @ 1™ ®
@7: =
ﬁﬁ’ J
2L+
@ Ground of the supply voltage

@ Ground of the supply voltage for looping through (permitted value 10 A)
(® +24VDC of the supply voltage for looping through (permitted value 10 A)

©) Spring release
® + 24V DC of the supply voltage
1L+ and 2L+ and 1M and 2M are internally jumpered.

Figure 6-11  Supply voltage connection
The maximum cross-section of the connection is 2.5 mm?2 without wire-end ferrule or 1.5
mm?2 with wire-end ferrule. A strain relief is not present. The connector plugs provide you with

the option of looping the supply voltage through without interruption, even when it is
unplugged.

Requirements
e Only wire up the connector plug when the supply voltage is turned off.

® Follow the wiring rules (Page 99).

Required tools

3 to 3.5 mm screwdriver

Distributed I/O system
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6.11 Connecting the supply voltage fo the CPU/interface module

Tool-free connection of cables: single-wire without end sleeve, multi-wire (stranded) with end sleeve
or ultrasonically sealed

Watch video sequence: "Connect BusAdapter to the interface module"
(http://support.automation.siemens.com/WW/view/en/95886218)

To connect a wire without tools, follow these steps:
1. Strip 8 to 10 mm of the wires.
2. Only in the case of stranded conductors:
Seal or crimp the wire with end sleeves.
3. Insert the cable into the push-in terminal as far as it will go.

4. Push the wired connector plug into the plug socket of the interface module.

Connection of cables: multi-wire (stranded), without end sleeve, unfinished
To connect a wire without an end sleeve, follow these steps:
1. Strip 8 to 10 mm of the wires.

2. Using a screwdriver, press the spring release and insert the wire into the push-in terminal
as far as it will go.

3. Pull the screwdriver out of the spring release.

4. Push the wired connector plug into the socket in the interface module.

Removing a wire

Using the screwdriver, press the spring release as far as it will go and pull out the wire.

Distributed I/O system
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6.12 Connecting Iinterfaces for communication

6.12 Connecting interfaces for communication

Connect the communication interfaces of the ET 200SP distributed I/O system using the
standardized connector or directly. If you want to prepare communication cables yourself,
the interface assignment is specified in the manuals of the corresponding modules. Observe
the mounting instructions for the connectors.

Detailed information on the available BusAdapters and the procedure for connecting
PROFINET IO to the CPU/interface module is available in the BusAdapter
(https://support.industry.siemens.com/cs/ww/en/view/109751716) manual.

6.12.1 Connecting PROFINET IO (port P3) to the CPU

Introduction
You use the RJ-45 bus connector to connect PROFINET 10 (port P3) directly to the CPU.

Required accessories
® Cable ties with standard width of 2.5 mm or 3.6 mm for strain relief

® Please observe the specifications in the PROFINET Installation Guide
(http://www.profibus.com).

Mounting the bus connector

Mount the PROFINET connector in accordance with the instructions in the PROFINET
Installation Guide (http://www.profibus.com).

Distributed I/O system
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Wiring

6.12 Connecting interfaces for communication

Procedure

116

Insert the RJ45 bus connector into the PROFINET port (port P3) on the CPU.

Note
Cable support and strain relief

If you are using a FastConnect RJ-45 bus connector with 90° cable outlet (6GK1901-1BB20-
2AAQ0), we recommend you provide strain relief for the PROFINET connecting cable. To do
S0, you need a cable tie with a standard width of 2.5 mm or 3.6 mm.

Use it to fasten the PROFINET connecting cable directly after it exits the bus connector to
the intended cable support on the CPU (on the front directly below the PROFINET interface

X1P3).

SUEMENS

i

-Ti—'

-

SIMATIC
ET200SP

CPU

PROFINET connecting cable
Strain relief (cable tie)

Cable support

@OEOOO

PROFINET connector (port P3)

Figure 6-12 Connecting PROFINET IO (port P3) to the CPU

FastConnect RJ45 bus connector with 90° cable outlet
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6.12 Connecting Iinterfaces for communication

6.12.2 Connecting the PROFIBUS DP interface to the interface
module/communications module CM DP

Introduction

Using the bus connector (RS485), connect the PROFIBUS DP to the interface
module/communications module CM DP.

Required tools

3 to 3.5 mm screwdriver

Procedure

To connect the PROFIBUS DP interface to the interface module / DP communication module
CM DP, follow these steps:

1. Connect the PROFIBUS cable to the bus connector.
2. Plug the bus connector into the PROFIBUS DP connector.

3. Securely tighten the fixing screws of the bus connector (0.3 Nm).

. ©

semos

® e

=51

©
B
1]
—
®

Interface module

PROFIBUS FastConnect bus connector

PROFIBUS connecting cable

Communications module CM DP

Figure 6-13 Connect PROFIBUS DP to the interface module/communications module CM DP

®EOO

Reference

You can find additional information on the PROFIBUS FastConnect bus connector in the
corresponding product information on the Internet
(http://support.automation.siemens.com/WW/view/en/58648998).
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6.13 Inserting I/O modules / motor starters and BU covers

6.13

Introduction

Requirement

118

Inserting /0 modules / motor starters and BU covers

You insert the /0O modules on the BaseUnits. The I/O modules are self-coding and type-
coded.

You insert the PotDis-TerminalBlocks on the PotDis-BaseUnits.

You insert the BU covers on BaseUnits whose slots are not equipped with 1/0
modules/PotDis-TerminalBlocks.

You insert the BU covers on BaseUnits whose slots have been reserved for future
expansion (as empty slots).

The BU covers for motor starters serve as touch protection covers for unoccupied slots.

The BU covers have a holder for the reference identification label on the inside. For future
expansion of the ET 200SP, remove the reference identification label from the holder and
insert it into the final I/O module.

It is not possible to attach a reference identification label to the BU cover itself.

There are three versions:
— BU cover with a width of 15 mm
— BU cover with a width of 20 mm

— BU cover with a width of 30 mm (for motor starters)

Refer to chapter "Application planning|(Page|36)".
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6.13 Inserting I/O modules / motor starters and BU covers

Plugging in 1/0O modules and BU covers

Distributed 1/0O system

Watch video sequence: "Insert /O modules"
(http://support.automation.siemens.com/WW/view/en/95886218)

Insert the 1/0 module or BU cover parallel into the BaseUnit until you hear both latches click
into place.

< SIMA
ET0008

Figure 6-14  Plugging in 1/0 modules or BU covers (using an /O module as example)
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6. 14 Mounting/disassembly of motor starters

6.14 Mounting/disassembly of motor starters
6.14.1 Mounting the fan
Procedure

Proceed as follows to mount a fan on a SIMATIC ET 200SP motor starter:
1. Slide the fan onto the motor starter until you can hear the fan engage.

Observe the blowing direction of the fan when mounting. The air stream must be directed
to the inside of the motor starter. The correct blowing direction is indicated by arrows on
the bottom of the fan.

2. Insert the connection plug into the opening above the fan.

3. Secure the fan cable to the fixing eyes on the right-hand side of the fan cover.

Note
Specified ambient temperatures are not reached if the fan is incorrectly installed
If you do not observe the blowing direction of the fan when mounting, the specified ambient

temperatures will not be reached. The device shuts down prematurely due to excessively
high temperature.
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6. 14 Mounting/disassembly of moftor starters

6.14.2 Mounting/disassembly of motor starters

Procedure

A crution

Protection against electrostatic charge

When handling and installing the SIMATIC ET 200SP motor starter, ensure protection
against electrostatic charging of the components. Changes to the system configuration and
wiring are only permissible after disconnection from the power supply.

To assemble a SIMATIC ET 200SP motor starter, proceed as follows:

e Position the mechanical interlock of the SIMATIC ET 200SP motor starter in the
assembly/disassembly position @

® Place the SIMATIC ET 200SP motor starter onto the BaseUnit.
e Turn the mechanical interlock clockwise to the parking position 3

® Turn the mechanical interlock counterclockwise to the operating position (= end
position) M

O) ® ®
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6. 14 Mounting/disassembly of motor starters

©) Operating position/READY
The motor starter is firmly locked in the BaseUnit, and all electrical contacts are connected.

@) Assembly/disassembly position
All electrical contacts are open, and you can use the SIMATIC ET 200SP motor starter in the
BaseUnit, or you can remove it from the BaseUnit.

®  Parking position/OFF
In this position, you cannot remove the SIMATIC ET 200SP motor starter
from the BaseUnit, but all electrical contacts are open. In addition, you can
open the locking lever on the mechanical rotary interlock in this position,
and fix the position with a padlock (shackle diameter 3 mm). This ensures
the isolating function in accordance with IEC 60947-1.

In the parking position, the motor starter counts as a disconnected element
for the head module. During operation, the parking position is therefore a
hot swapping state. See also Removing and inserting /0 modules/motor
starters (hot swapping) (Page 247)

Note
Parking position/OFF

This position is only permissible for maintenance purposes and not for continuous operation.
In this position, dust protection and mechanical durability are not ensured.

If you do not use the motor starter for an extended period, remove it and attach the BU cover
(3RK1908-1CA00-0BPO).
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6.14.3

Introduction

Distributed I/O system

6. 14 Mounting/disassembly of moftor starters

Mount the touch protection cover for the infeed bus on the last BaseUnit.

Note
Touch protection cover for the infeed bus
You will find out how to mount the touch protection cover of the infeed bus on a SIMATIC

ET 200SP motor starter in chapter "Mounting the cover for the 500 V AC infeed bus
(Page|81)".

To connect the assembly, mount the server module after the last BaseUnit.

Note
Server module

You can find out how to assemble/disassemble the server module in chapter "Installing the

"

server module (Page|80)".

Note
Removing the motor starter

You will find out how to remove the motor starter in chapter "Replacing a motor starter
(Page 254)".

3DI/LC module

The optional 3DI/LC module with three inputs and one further LC input can be connected to
the motor starter. The status of the inputs of the 3DI/LC module can be seen via the process
image input (PIl) of the motor starter.

Note

The 3DI/LC module can be used for the motor starter and the fail-safe motor starter.
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6. 14 Mounting/disassembly of motor starters

The input actions can be parameterized. For reasons of operational safety, the LC input is
permanently set to manual local mode. For example, by parameterizing the inputs DI1 - DI3
with motor CLOCKWISE or motor COUNTER-CLOCKWISE, you can control the motor in
manual local mode.

The figure below shows the 3DI/LC module.

Assembly

AWARN ING

Risk of injury from automatic restart

When you mount the the 3DI/LC module, the motor starter can switch on autonomously if
an ON command (DI1 to DI3) is active. This can result in property damage or serious injury
caused by connected devices that are automatically started up.

Revoke the ON commands at DI1 to DI3 before mounting the 3DI/LC module.

Proceed as follows to mount a 3DI/LC module onto a motor starter:

1. Wire the 3DI/LC module according to the connection diagram.

Note
Connecting the 3DI/LC module

You will find out how to connect the 3DI/LC module in chapter "Connecting the 3DI/LC
module for the motor starter|(Page/111)".

Distributed I/O system
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6. 14 Mounting/disassembly of moftor starters

2. Slide the 3DI/LC module into the motor starter until the 3DI/LC module engages.

The figure below shows a motor starter with a mounted 3DI/LC module.
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6. 14 Mounting/disassembly of motor starters

Disassembly
Proceed as follows to remove a 3DI/LC module from a motor starter:

1. Push the release lever on the rear of the 3DI/LC module.

SIEMENS
SIMATIC ET200SP

=

Siemens AGDE-92220 Amberg
Made in Germany

@  Release lever

2. Remove the 3DI/LC module from the motor starter while pressing the release lever.
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6.15 Labeling ET 200SP
6.15.1 Factory markings
Introduction

For better orientation, the ET 200SP is equipped with various markings ex factory, which
help in the configuration and connection of the modules.

Factory markings

® Module labeling

® Color coding of the module classes
— Digital input modules: white
— Digital output modules: black
— Analog input modules: light blue
— Analog output modules: dark blue
— Technology module: turquoise
— Communication module: light gray
— Special module: mint green

® Module information
— Functional version of the module, e.g. "X/2/3/4" (= functional version 1)
— Firmware version of the module at delivery, e.g. "V1.0.0"
— Color code for usable color identification label, e.g. "CCO"
— Usable BaseUnit type, e.g. "BU: AQ"

® Color coding of the potential group

— Opening the potential group: Light-colored terminal box and light-colored mounting rail
release button

— Further conduction of the potential group: Dark-colored terminal box and dark-colored
mounting rail release button

Distributed I/O system
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® Color coding of the spring releases

Process terminals: gray, white

AUX terminals: turquoise

Additional terminals: red, blue

Terminals for self-assembling voltage buses P1, P2: red, blue

Module labeling

Color coding of the module classes

Module information

Color coding of the potential group

Color coding of the spring releases (by group)

®
®
®
O]
®

Figure 6-15 Factory markings

6.15.2 Optional markings

Introduction

In addition to the factory markings, there are also other options for labeling and/or marking
terminals, BaseUnits and 1/0O modules for the ET 200SP distributed 1/0 system.

Distributed I/O system
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6.15 Labeling ET 200SP

Optional markings

Distributed I/O system

Color identification labels

The color identification labels are module-specific labels for color coding the potentials of the
I/0 modules. A color code (e.g. 01) is printed on each color identification label and 1/0
module. The color code allows you to read which color identification label is required for the
terminals of the associated BaseUnit directly from the I/O module.

The following versions of color coded labels are available:

e Module-specific color combinations for the process terminals (see the device manuals I/O
modules (http://support.automation.siemens.com/\WW/view/en/55679691/133300)).
The different colors have the following meaning: Gray = input or output signal, red =
potential +, blue = ground.

e For the AUX terminals in the colors yellow-green, blue or red
® For the add-on terminals in the colors blue-red

e For the potential distributor modules (see manual BaseUnits
(http://support.automation.siemens.com/\WW/view/en/59753521)):

— For PotDis-BaseUnit PotDis-BU-P1/x-R: red
For PotDis-BaseUnit PotDis-BU-P2/x-B: blue

— For PotDis-TB-P1-R: red or gray
For PotDis-TB-P2-B: blue or gray
For PotDis-TB-BR-W: depending on application, yellow/green, blue, red or gray
For PotDis-TB-n.c.-G: gray

Reference identification labels

The reference identification labels (in accordance with EN 81346) can be inserted onto each
CPUl/interface module, BusAdapter, BaseUnit, I/O module and PotDis-TerminalBlock. This
makes it possible to create a fixed assignment between the reference identification label of
the BaseUnit and the I/O module/PotDis-TerminalBlock.

With the standard plotter setting, the reference identification label is suitable for automatic
labeling with E-CAD systems.
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6.15 Labeling ET 200SP

Labeling strips

The labeling strips can be inserted in the CPU/interface module, 1/0O module and BU cover
and allow identification of the ET 200SP distributed 1/O system. The labeling strips can be
ordered on a roll for thermal transfer printers or as DIN A4 format sheets for laser printers.

@D  Reference identification labels
@  Labeling strips
@ Color identification labels

Figure 6-16  Optional markings

6.15.3 Applying color identification labels

Requirements

The BaseUnits must not be wired when you apply the color identification labels.

Required tools

3 mm screwdriver (only for removing the color identification labels)

Distributed I/O system
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6.15 Labeling ET 200SP

Applying color identification labels

Distributed I/O system

Press color identification labels into the terminal box of the BaseUnit.

Note

To remove the color identification labels, you must first disconnect the wiring on the
BaseUnit and then carefully lever the color identification labels out of the holder using a
screwdriver.
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©) Module-specific color identification labels (15 mm) for the process terminals. You can find addi-
tional information in the I/O Module
(http://support.automation.siemens.com/WW/view/en/55679691/133300) manual.

Color identification labels (15 mm) for the 10 AUX terminals
Color identification label (15 mm) for the 10 add-on terminals
Color identification labels (20 mm) for the 4 AUX terminals
Color identification labels (20 mm) for the 2 AUX terminals
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Figure 6-17  Applying color identification labels (example)

NOTICE
AUX bus as PE bar

If you use an AUX bus as a protective conductor (PE), attach the yellow-green color
identification labels to the AUX terminals.

If you stop using the AUX terminals as a protective conductor bar, remove the yellow-green
color identification labels and make sure that the system is still protected.
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6.15 Labeling ET 200SP

NOTICE

Supply of incorrect potential possible

Check that the color-coded labels/wiring is correct before commissioning the plant.

6.15.4 Applying labeling strips

Procedure

Watch video sequence: "Labeling"
(http://support.automation.siemens.com/WW/view/en/95886218)

Proceed as follows to install a labeling strip:
1. Label the strips.

2. Insert the labeling strip into the interface module or /O module.

Distributed I/O system
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6.15.5 Applying reference identification labels

Procedure

Watch video sequence: "Labeling"
(http://support.automation.siemens.com/WW/view/en/95886218)

Proceed as follows to install a reference identification label:
3. Break off the reference identification labels from the sheet.

4. Insert the reference identification labels into the opening on the CPU/interface module,
BusAdapter, BaseUnit, I/O module and PotDis-TerminalBlock. The insertion opening is
located on top of the BaseUnit or the 1/0O module/PotDis-TerminalBlock.

Note
Reference identification label

The printable side of the reference identification label must be facing forward.

@ Reference identification labels
@ Opening for label
Figure 6-18 Applying reference identification labels
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Configuring 7

7.1

Introduction

134

Configuring ET 200SP

The ET 200SP distributed I/O system is configured and assigned parameters with STEP 7
(CPUlinterface module, 1/0 modules, motor starter and server module) or using configuration
software of a third-party manufacturer (interface module, /0O modules, motor starter and
server module).

"Configuring” is understood to mean the arranging, setup and networking of devices and
modules within the device view or network view. STEP 7 graphically represents modules and
racks. Just like "real" module racks, the device view allows the insertion of a defined number
of modules.

When the modules are inserted, STEP 7 automatically assigns the addresses and a unique
hardware identifier (HW identifier). You can change the addresses later. The hardware
identifiers cannot be changed.

When the automation system is started, the CPU/interface module compares the configured
planned configuration with the system's actual configuration. You can make parameter
settings to control the response of the CPU/interface module to errors in the hardware
configuration.

"Parameterizing" the components used signifies setting their properties. During parameter
assignment, the hardware parameters are set and the settings for data exchange are made:

® Properties of the modules to which parameters can be assigned
® Settings for data exchange between components

STEP 7 compiles the hardware configuration (result of "configuring" and "assigning
parameters") and downloads it to the CPU/interface module. The CPU/interface module then
connects to the configured components and transfers their configuration and parameters.
Modules can be replaced very easily because STEP 7 transfers the configuration and
parameters when a new module is inserted.

Distributed I/O system
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Requirements for configuration of the CPU

Table 7- 1

Requirement for installing the CPU

7.1 Configuring ET 200SP

Configuration software

Requirements

Installation information

CPU 151xSP-1 PN:

STEP 7 (TIA Portal) as of V13
Update 3

e PROFINET IO

o PROFIBUS DP (optional): With the
communication module CM DP

CPU 151xSP F-1 PN:

STEP 7 (TIA Portal) as of V13 SP1

CPU 151xSP-1PN (as of FW version V1.8),
CPU 151xSP F-1 PN (as of FW version V1.8):

STEP 7 (TIA Portal) as of V13 SP1 Update 4

STEP 7 online help

Requirements for configuration of the interface module

Table 7- 2

Requirement for installing the interface module

Configuration software

Requirements

Installation information

STEP 7 (TIA Portal) as of
V11 SpP2*

e PROFINET IO: As of Support Package HSP0024

STEP 7 as of V5.5 SP2

Software of third-party
manufacturer

e PROFINET IO: GSD file GSDML-Vx.y-siemens-
et200sp-"Date in format yyyymmdd".xml
(http://support.automation.siemens.com/WW/view/e
n/19698639/130000)

o PROFIBUS DP: GSD file SIOxxxxx.gsx
(http://support.automation.siemens.com/WW/view/e
n/10805317/14280)

STEP 7 online help

Manufacturer documentation

* The TIA Portal supports GSDML specification V2.25. The ET 200SP distributed I/O system is delivered with a GSD file
based on specification V2.3. The GSD file can be installed in the TIA Portal and used without restrictions.

Configuring a motor starter

You configure SIMATIC ET 200SP motor starters in exactly the same way as the 1/0
modules of the ET 200SP distributed 1/0 system. The GSD files can be used with STEP 7
V5.5 SP4 and higher, and TIA Portal V13 SP1 and higher.

Distributed I/O system
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7.1 Configuring ET 200SP

Configuration of the ET 200SP

See the STEP 7 online help or the documentation of the configuration software
manufacturer.

Note

For I/O modules that are installed on a BaseUnit BU..D (light-colored BaseUnit), you always
have to set the parameter "Potential group" to "Enable new potential group". If you do not set
this parameter correctly, the CPU/interface module goes to STOP and generates a
parameter error.

Note
For PROFIBUS with configuration via GSD file

In the configuration software, you must set for the BU covers whether these are on a light-
colored or dark-colored BaseUnit.

Distributed I/O system
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7.2 Configuring the CPU
7.2.1 Reading out the configuration
Introduction

When a connection exists to a physically present CPU, you can load the configuration of this
CPU (including centrally present modules) from the device into your project using the
"Hardware detection" function. You do not need to manually configure the CPU and the
centrally present modules, as the physical configuration is read out automatically.

If you have already configured a CPU and the centrally present modules and you want to
load the current configuration and parameters in a new project, it is advisable to use the
"Upload device as new station" function. For additional information about this function, refer
to section/Backing up and restoring the CPU configuration|(Page|231).

Procedure for reading out an existing configuration
5. Create a new project and configure an "Unspecified CPU".

1 2 3
[ ]

Figure 7-1 Unspecified CPU in the device view

Distributed I/O system
System Manual, 02/2018, ASE03576849-AH 137



Configuring

7.2 Configuring the CPU

138

6.

In the device view (or in the network view), select the "Hardware detection" command in

the "Online" menu.

Online |Options Tools Window Help

& Goonline Crrl+K
&Y Go offline Crrl+
Simulation »

Stop RuntimelSimulation
m Download to device Crrl+L
Extended download to device...
Download and reset PLC program
Download user program to Memaory Card
m Upload fram device
Backup from online device

Upload device to PGIPC...

Hardware detection

HMI Device maintenance b
7 Accessible devices... Crrl+U
I8 swericru Ctrl+Shift+E
R stop crU Crrl+ShifteQ
Y Online & diagnostics Ctri+D

Figure 7-2  Hardware detection in the Online menu

You can also double-click the CPU and click "Detect" in the message.

The device is not specified.

— Flease use the Hardware catalog to specify the CPU,

— or detect the configuration of the connected device.

Figure 7-3  Hardware detection message in the device view

In the "Hardware detection for PLC_x" dialog box, click "Refresh". Then, select the CPU

and the PG/PC interface and click "Detect".

STEP 7 downloads the hardware configuration including the modules from the CPU to

your project.

Figure 7-4  Result of the hardware detection in the device view
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STEP 7 assigns a valid default parameter assignment for all modules. You can change the
parameter assignment subsequently.

Note

If you want to go online after the hardware detection, you have to first download the detected
configuration to the CPU; otherwise, an error may occur due to inconsistent configurations.

Properties of central modules

The properties of the CPUs have special significance for system behavior. You can set the
following for a CPU using STEP 7:

e Startup behavior

e Parameter assignment of the interface(s), for example, IP address, subnet mask
e Web server, e.g. activation, user administration, and languages

e OPC UA server

® Global Security Certificate Manager

® Cycle times, e.g. maximum cycle time

e System and clock memory

® Protection level for access protection with assigned password parameter

e Time and day settings (daylight saving/standard)

The properties that can be set and the corresponding value ranges are specified by STEP 7.
Fields that cannot be edited are grayed out.

Reference
Information about the individual settings can be found in the online help and in the manuals
of the relevant CPUs.

71.2.2 Addressing

Introduction

In order to address the automation components or I/O modules, they have to have unique
addresses. The following section explains the various address areas.
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I/0O address

I/0 addresses (input/output addresses) are required in the user program to read inputs and

set outputs.

STEP 7 automatically assigns input and output addresses when you connect the modules.
Each module uses a continuous area in the input and/or output addresses corresponding to
its volume of input and output data.

Module Rack slot
- PLC_1 0 1
w PROFINET-Schnittstelle_1 0O 1 X1
Part_1 0 1X1P1
Port_2 0 1X1P2
Port_3 o 1X1FP3
0 1x%2
Dl 4x120.230VACST_1 0 2
DO 8x24VDCI0.5A 5T 1 0 3
Al BxRTDITC 2-wire HF_1 o 4
AQ ZxUil HF_1 0 5

Figure 7-5

| address | Q addr...

Type Order no.

CFU 15105P-1 FN 6EZY 510-1DJ00-0AB0
PROFINET interface

Fort

Fart

Fort

DI 4x120.230VAC 5T 6ES7 131-6FDOC-0EB1
DQ 8x24VDCI05A ST BEST 132-6BF00-0BAD
Al BxRTDITC 2-wire ... BEST 134-6JFO0-0CA1T
AQ 2xJil HE BEST7 135-6HB0OO-0CAT

Example with input / output addresses from STEP 7

Firmware

V1.6

V1.0
Vi1
V2.0
V1.0

STEP 7 assigns the address areas of the modules by default to the process image partition 0
("Automatic updating"). This process image partition is updated in the main cycle of the CPU.

Device address (e.g. Ethernet address)

140

Device addresses are addresses of programmable modules with interfaces to a subnet (e.g.,
IP address or PROFIBUS address). They are required to address the various devices on a
subnet, for example, to download a user program.

Distributed I/O system
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Hardware identifier

STEP 7 automatically assigns a hardware identifier to identify and address modules and
submodules. You use the hardware identifier in the case of diagnostic messages or
operations, for example, to identify a defective module or the module addressed.

J General || 10 tags || System constants || Texts |

b General ]

+ PROFINET interface [X1] Bl Tk
General Hardware identifier

Ethernet addresses

Time synchronizmtion Hardware identifier: |E4

Operating mode

b Advanced options

I B |

Web server access

Hardware identifier

Figure 7-6 = Example of a hardware identifier from STEP 7

In the "System constants" tab, you will find all hardware identifiers and their symbolic
names (of the hardware identifier) for the selected module.

You can also find the hardware identifiers and names for all modules of a device in the
default tag table of the "System constants" tab.

. » PLC_1[CPU 15105P-1 PN] » PLCtags *» Standard-Variablentabelle [47] - X

|@ Tags ”IEI User constants ||>E System constants |_
H
Standard-Variablentabelle
Mame Data type Value Comment
35 =] PROFINETSchnittstelle_1 Hw_Interface B4 [~
40 Gz Port_3[PN] Hw_Interface 67
41 4=l Port_1[PN] Hw_Interface 65
42 i3] Port_2[PN] Hw_Interface 66
43 \'a;—‘ 0OB_Main OB PCYCLE 1
44 |E] p1_4x120.230vAC ST 1[D1] Hw_SubModule 260
45 |i5] pg_sx24vDC 054 5T 1[DO] Hw_SubModule 261
46 &) Al8xRTD_TC_2-wire HF_1[Al] Hw_SubModule 262
47 |l AQ_2xu_1_HF_1[A0] Hw_SubModule 263

Figure 7-7  Example of an excerpt from a default tag table in STEP 7
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7.2.3 Process images and process image partitions
7.2.3.1 Process image - overview

Process image of the inputs and outputs

The process image is a memory area of the CPU and includes an image of the signal states
of the input/output modules. At the start of the cyclic program, the CPU transfers the signal
states of the input modules to the process image of the inputs. At the end of the cyclic
program, the CPU transfers the process image of the outputs as a signal state to the output
modules. You access this process image memory area in the user program by addressing
the operand areas inputs (I) and outputs (O).

Advantages of the process image

A process image offers the advantage that you can access a consistent image of the
process signals during cyclic program execution. If a signal state at an input module changes
during program processing, the signal state is retained in the process image. The CPU does
not update the process image until the next cycle.

You can only assign the addresses of a module to a single process image partition.

32 process image partitions

By means of process image partitions, the CPU synchronizes the updated inputs/outputs of
particular modules with defined user program sections.

The overall process image is subdivided into up to 32 process image partitions (PIP).
The CPU updates PIP 0 in each program cycle (automatic update) and assigns it to OB 1.

You can assign the process image partitions PIP 1 to PIP 31 to the other OBs during
configuration of the input/output modules in STEP 7.

After the OB has been started, the CPU updates the assigned process image partition for
inputs and reads in the process signals. At the end of the OB the CPU writes the outputs of
the assigned process image patrtition directly to the peripheral outputs without having to wait
for the completion of the cyclic program processing.

7.2.3.2 Automatically updating process image partitions

You can assign one process image partition to each organization block. In this case, the user
program automatically updates the process image partition. The exceptions are PIP 0 and
isochronous OBs.

Distributed I/O system
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Updating the process image partition
The process image partition is divided into two parts:
® Process image partition of the inputs (PIPI)
® Process image partition of the outputs (PIPQ)

The CPU always updates/reads the process image partition of the inputs (PIPI) before
processing of the associated OB. The CPU outputs the process image of the outputs (PIPQ)
at the end of the OB.

The figure below illustrates the updating of the process image partitions.

PIPIx Processing of the program in the called PIPQx
read in OB output

Figure 7-8 Updating process image partitions

7.2.3.3 Update process image partitions in the user program

Requirements

As an alternative to the automatic updating of process image partitions, you can update
process images with the "UPDAT_PI" instruction or the "UPDAT_PQO" instruction. In STEP 7,
these instructions are available on the "Instructions" task card under "Extended instructions".
They can be called from any point in the program.

Requirements for updating process image partitions with the "UPDAT_PI" and "UPDAT_PO"
instructions:

® The process image partitions are not allowed to be assigned to any OB, which means
they are not allowed to be automatically updated.

Note
Update of PPI 0

PIP 0 (automatic update) cannot be updated with the "UPDAT_PI" and "UPDAT_PO"
instructions.

UPDAT_PI: updates the process image partition of the inputs

With this instruction you read the signal states from the input modules into the process
image partition of the inputs (PIPI).

UPDAT_PO: updates the process image partition of the outputs

With this instruction you transfer the process image partition of the outputs to the output
modules.
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Synchronous cycle interrupt OB

In the synchronous cycle interrupt OBs, you use the "SYNC_PI" and "SYNC_PO" operations
to update the process image partitions of the operations. For additional information on the
synchronous cycle interrupt OBs, refer to the STEP 7 Online Help.

Direct 1/0 access to the inputs and outputs of the module

You also have direct read and write access to the I/O, as an alternative to access via the
process image, should direct access be required for programming reasons. This prevents a
subsequent output of the process image from again overwriting the value written by direct
access.

Reference

Additional information on process image partitions is available in the function manual, Cycle
and response times (http://support.automation.siemens.com/WW/view/en/59193558).
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7.3 Configuring the interface module

7.3 Configuring the interface module

Configuring

Distributed I/O system

Read the STEP 7 online help and/or the documentation of the configuration software
manufacturer when configuring the interface module.

The F-destination address is saved permanently on the coding element of the ET 200SP
fail-safe modules. Fail-safe motor starters do not need an F-destination address or a coding
element.

Note

The supply voltage L+ must be applied to the F-module when the F-destination address is
assigned.

Note
Note the following in conjunction with configuration control:

Before you can use configuration control together with F-modules, you must assign the
F-destination address to the F-modules at the designated slots. For this, each F-module
must be inserted in the slot configured for it. The actual configuration can then differ from
the specified configuration.

For additional information on assigning the F-destination address, refer to the SIMATIC
Safety - Configuring and Programming
(http://support.automation.siemens.com/WW/view/en/54110126) Programming and
Operating Manual and to the online help for the S7 Configuration Pack.
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Basics of program execution

8.1 Events and OBs

Response to triggers

The occurrence of a start event results in the following reaction:

e [f the event comes from an event source to which you have assigned an OB, this event
triggers the execution of the assigned OB. The event enters the queue according to its

priority.

e [f the event comes from an event source to which you have not assigned an OB, the CPU

executes the default system reaction.

Note

Some event sources, such as startup, pull/plug, exist even if you do not configure them.

Start events
The table below provides an overview of:
® Possible event sources
® Possible values for the OB priority
® Possible OB numbers
e Default system reaction
® Number of OBs

Table 8- 1 Start events
Types of event sources Possible priorities Possible OB numbers | Default system | Number of
(default priority) response ") OBs
Starting 2 1 100, =2 123 Ignore 0to 100
Cyclic program 2 1 1,2123 Ignore 0 to 100
Time-of-day interrupt 2 21024 (2) 10to 17, =123 Not applicable Oto 20
Time-delay interrupt 2 21024 (3) 20 to 23, 2123 Not applicable Oto20
Cyclic interrupt 2 2 to 24 (8 to 17, frequency de- 3010 38,=>123 Not applicable 0to 20
pendent)
Hardware interrupt 2 2 t0 26 (18) 40t0 47,2123 Ignore 0to 50
Status interrupt 21024 (4) 55 Ignore Oor1
Update interrupt 21024 (4) 56 Ignore Oor1
Manufacturer-specific or 21024 (4) 57 Ignore Oor1

profile-specific interrupt

146
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8.1 Events and OBs

Types of event sources Possible priorities Possible OB numbers | Default system | Number of
(default priority) response ") OBs
Synchronous cycle interrupt | 16 to 26 (21) 61 to 64, 2123 Ignore Oto2
Time error 3 22 80 Ignore Oor1
Cycle monitoring time STOP
exceeded once
Diagnostics interrupt 2 to 26 (5) 82 Ignore Oor1
Pull/plug interrupt for 2 to 26 (6) 83 Ignore Oor1
modules
Rack error 2 to 26 (6) 86 Ignore Oor1
MC-servo 4 17 to 26 (25) 91 Not applicable Oor1
MC-PreServo 4 17 to 26 (25) 67 Not applicable Oor1
MC-PostServo 4 17 to 26 (25) 95 Not applicable Oor1
MC-Interpolator 4 16 to 26 (24) 92 Not applicable Oor1
Programming error (only for | 2 to 26 (7) 121 STOP Oor1

global error handling)

1/0 access error (only for 210 26 (7) 122 Ignore Oor1
global error handling)

" If you have not configured the OB.

2) In the case of these event sources, besides the permanently assigned OB numbers (see column: Possible OB numbers)
in STEP 7 you can assign OB numbers from the range = 123.

3) If the maximum cycle time has been exceeded twice within one cycle, the CPU always assumes the STOP state, regard-
less of whether you have configured OB 80.

4 You will find more information on these event sources and the starting behavior in the S7-1500 Motion Control function
manual.

Assignment between event source and OBs
The type of OB determines where you make the assignment between OB and event source:

e With hardware interrupts and isochronous mode interrupts, the assignment is made
during the configuration of the hardware or when the OB is created.

® |n the case of the MC-Servo, MC-PreServo, MC-PostServo and MC-Interpolator, STEP 7
automatically assigns the OBs 91/92 as soon as you add a technology object.

® For all other types of OB, the assignment is made when the OB is created, where
applicable after you have configured the event source.

For hardware interrupts, you can change an assignment which has already been made
during runtime with the instructions ATTACH and DETACH. In this case, only the actually
effective assignment changes, and not the configured assignment. The configured
assignment takes effect after loading, and at startup.

The CPU ignores hardware interrupts to which you did not assign an OB in your
configuration or which occur after the DETACH instruction. The CPU does not check
whether an OB is assigned to this event when an event arrives, but only prior to the actual
processing of the hardware interrupt.

Distributed I/O system
System Manual, 02/2018, ASE03576849-AH 147



Basics of program execution

8.1 Events and OBs

OB priority and runtime behavior

Reference
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If you have assigned an OB to the event, the OB has the priority of the event. The CPU
supports the priority classes 1 (lowest priority) to 26 (highest priority). The following items are
essential to the processing of an event:

e (Calling and processing of the assigned OB
® The update of the process image partition of the assigned OB

The user program processes the OBs exclusively on a priority basis. This means the
program processes the OB with the highest priority first when multiple OB requests occur at
the same time. If an event occurs that has a higher priority than the currently active OB, this
OB is interrupted. The user program processes events of the same priority in order of
occurrence.

Note
Communication

Communication (e.g. test functions with the PG) always works permanently with the priority
15. So as not to unnecessarily prolong program runtime in the case of time-critical
applications, these OBs should not be interrupted by communication. Assign a priority >15
for these OBs.

You can find more information on organization blocks in the STEP 7 online help.
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8.2 CPU overload behavior

Requirement

For the event scenarios considered in the following section, we assume that you have
assigned an OB to each event source and that these OBs have the same priority. The
second condition, in particular, is only for the sake of a simplified representation.

Principle of CPU overload behavior

An occurring event triggers the execution of the associated OB. Depending on the OB
priority and the current processor load, a time delay may occur before the OB is executed
when there is an overload. The same event can therefore occur once or several times before
the user program processes the OB belonging to the preceding event. The CPU treats such
a situation as follows: The operating system positions the events in the order of their
occurrence into the queue for their priority level.

To cope with temporary overload situations, you can limit the number of pending events
originating from one and the same source. The next event is discarded as soon as the
maximum number of pending start events of a specific cyclic interrupt OB, for example, is
reached.

An overload occurs when events which originate from the same source occur faster than
they can be processed by the CPU.

More detailed information is available in the following sections.

Discarding similar events or handling them later

Below, the term "similar events" refers to events from a single source, such as triggers for a
specific cyclic interrupt OB.

The OB parameter "Events to be queued" is used to specify how many similar events the
operating system places in the associated queue and therefore post-processes. If this
parameter has the value 1, for example, exactly one event is stored temporarily.

Note

The post-processing of cyclic events is often undesirable, as this can lead to an overload
with OBs of the same or lower priority. Therefore, it is generally advantageous to discard
similar events and to react to the overload situation during the next scheduled OB
processing. If the value of the "Events to be queued" parameter is low, this ensures that an
overload situation is defused rather than aggravated.
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If the maximum number of start events is reached in the queue for a cyclic interrupt OB
(Cyclic interrupt), for example, each additional start event is only counted and subsequently
discarded. During the next scheduled execution of the OB, the CPU provides the number of
discarded start events in the "Event_Count" input parameter (in the start information). You
can then react appropriately to the overload situation. The CPU then sets the counter for lost
events to zero.

If the CPU discards a start event for a cyclic interrupt OB the first time, its further behavior
depends on the OB parameter "Report event overflow into diagnostics buffer": If the check
box is selected, the CPU enters the event DW#16#0002:3507 once in the diagnostics buffer
for the overload situation at this event source. The CPU suppresses additional diagnostics
buffer entries of the event DW#16#0002:3507 that refer to this event source until all events
from this source have been post-processed.

Threshold mechanism for time error OB request

150

The cyclic interrupt OB parameter "Enable time error" is used to specify whether the time
error interrupt should be called when a specific overload level is reached for similar events.
You can find the OB parameter "Enable time error" in the properties of the OB in the
"Attributes" category.

If you enable the time error OB (option box set), you define, with the "Event threshold for
time error" OB parameter, the number of similar events in the queue that cause the user
program to call the time error OB. If this parameter has the value 1, for example, the CPU
enters the event DW#16#0002:3502 once in the diagnostics buffer and requests the time
error OB when the second event occurs. The CPU suppresses additional diagnostics buffer
entries of the event DW#16#0002:3502 until all events from this source have been post-
processed.

In the event of an overload, you therefore have the option of programming a reaction well
before the limit is reached for similar events and thus before the events are discarded.

The following value range applies to the "Event threshold for time error" parameter: 1 <
"Event threshold for time error" < "Events to be queued".
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8.3 Asynchronous instructions

Difference between synchronous/asynchronous instructions

Distributed I/O system

In program processing, a differentiation is made between synchronous and asynchronous
instructions.

The "synchronous" and "asynchronous" properties relate to the temporal relationship
between the call and execution of the instruction.

The following applies to synchronous instructions: When the call of a synchronous instruction
is ended, the execution is also ended.

This is different in the case of asynchronous instructions: When the call of an asynchronous
instruction is ended, the execution of the asynchronous instruction is not necessarily ended
yet. This means the execution of an asynchronous instruction can extend over multiple calls.
The CPU processes asynchronous instructions in parallel with the cyclic user program.
Asynchronous instructions generate jobs in the CPU for their processing.

Asynchronous instructions are usually instructions for transferring data (data records for
modules, communication data, diagnostics data).
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Processing of asynchronous instructions

The figure below shows the difference between processing an asynchronous instruction and
processing a synchronous instruction. In this figure the asynchronous instruction is called
five times before the execution is completed, for example, a data record is completely
transferred.

Asynchronous instruction
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Synchronous instruction
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First call of the asynchronous instruction, start of processing
Intermediate call of asynchronous instruction, continuation of processing
Last call of the asynchronous instruction, termination of processing

The synchronous instruction is completely processed at each call

o000

Duration of the complete processing

Figure 8-1 Difference between synchronous and asynchronous instructions
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Parallel processing of asynchronous instruction jobs

8.3 Asynchronous instructions

A CPU can process several asynchronous instruction jobs in parallel. The CPU processes
the jobs in parallel under the following conditions:

e Several asynchronous instruction jobs are called at the same time.

¢ The maximum number of concurrently running jobs for the instruction is not exceeded.

The figure below shows the parallel processing of two jobs of the instruction WRREC. The
two instructions are processed in parallel for a specific period here.

WRREC_1 WRREC_2

WRREC_1

WRREC_1

WRREC_2

WRREC_2
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Figure 8-2

Assignment of call to job of the instruction

Parallel processing of the asynchronous instruction WRREC

To execute an instruction over multiple calls, the