Setting standards
in productivity …

Totally Integrated Automation
Answers for industry.

… for sustainable competitiveness –
with Totally Integrated Automation
To meet the demands of tougher competition, it is now more important than
ever to make maximum use of all potential for optimization – over the entire
life cycle of a machine or plant, starting with its planning and engineering,
through its operation and maintenance, to its subsequent expansion and
modernization. Siemens offers the perfect basis for this for every application
in every sector with the Totally Integrated Automation open system architecture. Due to its unique level of integration, Totally Integrated Automation
ensures the perfect interplay of all components. This is of benefit to machine
and plant constructors, system integrators and end customers in equal
measure: optimized processes help to lower the Total Cost of Ownership,
reduce the time-to-market and improve quality. Totally Integrated
Automation makes a decisive contribution to sustainable improvements
in competitiveness.

Shorter time-to-market
With Totally Integrated Automation, you
can engineer your system on the basis
of one integrated development environment. Operator interfaces, controllers,
distributed automation, drives and all
communication devices are configured
and programmed as part of a single entity, giving you a clear, intuitive overview
of the entire project. At the same time,
you benefit from the standardized look
and feel when configuring the individual
components. This unique level of integration speeds up the design, configuration,
operation and testing – and thus effectively shortens the time between planning a new production line and delivering
the first new products.
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Higher productivity and lower
life cycle costs
Whether you want to boost the performance of an individual machine or optimize your entire plant, Totally Integrated
Automation is the basis on which you can
meet these challenges and it offers all
the necessary components for the task.
From controller to complete process control system, from sensor to MES solution
for connection to the enterprise management level – scalable and expandable
for every requirement, across the entire
production workflow. All components
and engineering tools are designed to
provide optimum support over the entire
production life cycle and reduce your life
cycle costs. In short, Totally Integrated
Automation offers unique ways of boosting your productivity.

Optimized interoperability and
reduced complexity
The unique concept of integration is
designed into all our Totally Integrated
Automation products and systems as a
defined property at the earliest stage of
development. The advantage for you is
that this minimizes the interfacing overheads and ensures that all components
will interact seamlessly with one another.
This interaction also saves you a considerable amount of time and money. For
example, using SIMATIC® reduces the
number of software tools required. In addition, every SIMATIC software tool across
the project accesses the same database,
eliminating the need for redundant data
entry and minimizing potential sources
of errors.

Greater security of investment
From discrete automation to process control, only Totally Integrated
Automation allows you to break new
ground in your individual automation solution while investing in a shared development environment. As we continue to
develop our products and systems, we
pay careful attention to maximum system
compatibility, even across different generations. In this way, you benefit from
excellent technology with the assurance
that you can continue to use existing engineering expertise and carry out partial
modernizations or plant expansions
with ease – while maintaining maximum security of investment over the
entire life of the plant.
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Totally Integrated Automation – the clear benefits:
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Outbound logistics

Production
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With Totally Integrated Automation, Siemens is the only supplier to offer a comprehensive, integrated range of products and systems for automation – regardless of the

P
Process
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Electronics

Automotive

Food & Beverages

Pharmaceuticals

Metal / Mining

Cement / Glass

Pulp & Paper

Oil & Gas

Chemicals

Water & Wastewater

In every sector
Whether you operate in a process or
discrete industry, Totally Integrated
Automation forms a unique, shared foundation for customized automation solutions in all sectors. The experience
gained from the cross-sector, global use
of our products is fed directly back into
its continued development – to the advantage of our customers.

Reﬁneries

complexity or size of a machine or plant.

D
Discrete

Over the entire process chain
Totally Integrated Automation is the basis
for consistent automation of your entire
production line – from incoming materials
to outgoing products. This end-to-end
integration makes an essential contribution to the company-wide optimization of
production processes – in both discrete
and process industries.

Throughout the entire life cycle of
machines and plants
The integration in engineering, communication and data management offers a
wealth of advantages at every stage of
the life cycle – from the first planning
steps, through installation and commissioning, operation and maintenance, to
subsequent expansions and modernizations. The integration offers maximum
security of investment during further
developments.
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Optimization of the entire Production Life Cycle

You benefit from the unique integration of Totally Integrated
Automation throughout the entire life cycle of your plant. All
components and engineering tools are designed to provide
you with optimum support at every stage. In addition, the
integration ensures maximum security of investment during
plant modernization.

Planning, design and engineering
By opting for Totally Integrated Automation,
you are investing in maximum engineering efficiency. The resulting potential
for saving time and money is enormous.
For example, our process control system
not only uses standard control and visualization software, but is also configured in
the same development environment. This
reduces engineering time, maintenance
costs and spare parts management. There
are also powerful software packages
available for specific process applications.
In addition, the same user program can
be used for a wide variety of bus systems,
which means that you only have to reconfigure the bus system itself. Operating displays and messages are generated
automatically.
The process control system automatically
generates the operator screens and alarm
messages for controllers, motors, and
valves from the configured data so that
you can quickly create systems for visualizing your plant operations.
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Installation and commissioning
Totally Integrated Automation significantly
speeds up commissioning. For example,
from the start you can access all components of your automation solution
over all bus systems – from one central
location, without long paths. PROFINET
CBA (Component Based Automation) offers even more advantages. Our concept
for modularization makes it very easy to
retool a machine or production section
and reset the associated parameters. This
enables complete plant sections to be
developed in parallel and commissioned
in advance.
These are not delivered until they have
been fully tested. All that remains to be
done on site is to optimize the interaction. This simplifies the integration into
existing plants and reduces commissioning times as well as the time-to-market.

Planning &
Design

Engineering &
Development

Operation and maintenance
Totally Integrated Automation offers new
ways of increasing productivity. For example, by coordinating all business and
production processes, across the company
and within individual production sites –
or by providing an opportunity to model
plants and production processes. Our
MES applications provide all the functions
required in the production process: data
archiving, quality assurance, product data
definition and materials management are
integrated in one framework and communicate quickly, securely and efficiently
both inside and outside the company.
As you are kept informed at all times
about the status of your plant, regardless
of your location, downtimes are kept to
a minimum. Alarms and fault messages
are automatically routed to the visualization system without having to be programmed – for greater plant transparency.

Installation &
Commissioning

Operation &
Maintenance

Totally Integrated Automation simplifies
maintenance and repair work. As the
same components can be used in all
areas, for example, the training period
for service personnel is considerably
shortened. Whether you use the standard model, versions for fail-safe applications, or fault-tolerant systems with a redundant design – our controllers are all
programmed with the same software.
Controller and IO modules can be hotswapped during operation. Thanks to the
central storage of all project data, all user
parameters can be reloaded via the fieldbus at the press of a button. A large number of tools enables potential sources
of faults to be detected and analyzed
promptly – and this can also be done over
a telephone line or the Internet. In many
cases, service personnel do not even
have to be present on site in order to repair faults. All this increases plant availability, saving both time and money.

Modernization &
Optimization

Modernization and optimization
Using Totally Integrated Automation you
can respond faster and more flexibly to
changing market requirements. Plants can
be expanded or converted without interrupting operations. Distributed IO devices
for the integration of new drives, valves,
measurement instruments or sensors can
be added or removed while the plant is
still operating. Even new generations of
products can be easily integrated into existing plants. In addition, you can quickly
adapt production lines to new products
or modernize them using PROFINET CBA:
machines or plant units can be replaced
or added according to the plug-and-play
principle.
New machines can be integrated on site
into the existing plant communication –
without making changes to the control
program and without effecting pre-tested
machine functions.
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Totally Integrated Automation

Totally Integrated Automation is an automation architecture with clearly defined, characteristic system properties: engineering, communication, diagnostics, safety, security and
ruggedness. These system properties facilitate the highest degree of integration, as well
as simple incorporation of extended system requirements. This results in unique advantages throughout the entire life cycle of machines and plants.
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Engineering

By choosing Totally Integrated Automation, you are opting for an integrated engineering environment. Efficient
software provides full support through the entire life
cycle of your machines or plant – from planning and
design, through configuration and programming to
commissioning, operation and modernization. The
SIMATIC engineering software sets new standards. It
has an impressive level of functionality and performance,
ideally tuned to the relevant needs and requirements. In
addition, its high integration capability and coordinated
interfaces facilitate a unique level of data consistency
across the entire engineering process.

Shared configuration for all hardware components
Common configuration database for all engineering
tools with HW Config

Data consistency in the overall project
• Variables only have to be entered and configured
in one engineering tool
• Project-wide synchronization

Data archiving
All data, hardware configuration data, programs and
user interfaces are saved and archived in one project

Modularity using blocks
• Program sections and user interfaces can be
generated on a modular basis as reusable blocks
• Program blocks can be loaded into the automation
system on the fly
• Even expansions and changes of the hardware
configuration are possible during operation
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Open data interfaces
• Third-party components can be integrated on the
basis of GSD/EDD
• Import/export interfaces permit data exchange with
third-party software (Microsoft Excel)
• Data transfer from planning tools (CA01)
• Interfacing option for Visual Basic Scripts for further
processing

Multiple languages / international options
• The user interface of the engineering tool can be
switched between various different languages
• The user interfaces of the HMI operator panels
can be generated in any language, even during
operation – likewise the program comments within
SIMATIC STEP® 7

Communication

With Totally Integrated Automation (TIA) you can
create the conditions for unlimited integration in communication – and thus for maximum transparency
across all levels, from the field and control level, by
way of the plant management level to the enterprise
management level. TIA is based on international,
multi-vendor standards with flexible options for
combination: PROFIBUS, the world’s leading fieldbus,
PROFINET, the open Industrial Ethernet Standard,
AS-Interface etc. SIMATIC makes the relevant information available throughout the plant at all times.
This simplifies commissioning, diagnostics and
maintenance enormously – even wirelessly or via the
Internet. In addition, access can be made to components from any location in order to intervene in
the process when necessary.
Plant- or company-wide data access
Integrated communication options across all
automation levels:
• Management level
• Operations level
• Control level
• Field level
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Flexibility and scalability
• Flexible options for combining the communications
standards – without impairing system performance
(safety, diagnostics etc.)
• Implementation of time-critical applications or
signals at the field level by means of isochronous
PROFIBUS and/or PROFINET
Combinable bus systems
Existing communications structures can be integrated
and/or retained using CP/Link communications
processors
Wireless communication
Support of wireless communication on the basis of
Industrial Wireless LAN – even safety functionality is
implemented by means of IW-LAN communication
Routing system function
System-wide accessibility of all components (even
across different bus systems) – for simplified commissioning, diagnostics and remote maintenance
Web server functionality
Access to setting options and device information (e.g.
diagnostics buffer) from any PC with Internet capability

Diagnostics

Totally Integrated Automation offers diagnostic functions with which a possible fault can be quickly detected
and efficiently cleared – for greater system availability.
In the case of complex plants, the maintenance station
offers a uniform view of the maintenance-relevant
information of all automation components. This helps
to improve the overall equipment efficiency (OEE) and
reduce costs.
Integrated diagnostics
• Totally Integrated Automation offers products and
modules with integrated diagnostics functions
• Plant-wide system diagnostics for the detection and
automatic reporting of faults
• Additional messages for monitoring the application
or the process (process diagnostics) can easily be
configured and automatically generated

Diagnostics can be activated – without any
programming effort
• Diagnostic function of the modules is conveniently
activated in SIMATIC STEP 7
• Message texts in several language versions
• Predefined alarm window for visualization on the
HMI device
Display diagnostic data from the field level at the
management level
• Status messages (modules, report system errors,
network, system) are available across the plant in
a standardized representation
• The diagnostics display with different degrees of
detail (hierarchy) is generated automatically from
the configuration hierarchy (HW Config)

Diagnosis with relevant current information
• Unique module identification (number)
• Address/slot information
• Error text information
• Time stamp
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Safety

Compared to conventional safety technology, the integrated safety solution saves considerable cabling overhead and space. The comprehensive product range as
well as the option of combining standard and safety
modules offers maximum flexibility for your individual
requirements as well as cost-effective safety applications. Integration into the engineering software reduces your programming overhead and shortens the
commissioning periods.
Safety across all levels and along the entire
production process
The integrated safety solution allows an individual
customer solution using the range of products at the
• Field level (drives, sensors, distributed IO)
• Control level (safety CPU)
• Operation level (Safety Matrix for the SIMATIC PCS 7
process control system)
All safety components can be connected to the communication networks by means of PROFIsafe or ASIsafe.

Standard and safety can be combined individually
Safety components can be mixed with standard modules in one configuration. The entire programming
(standard and safety) is also performed in the same
SIMATIC STEP 7 environment.
Safety communication
Standard and safety-oriented communication are
performed in parallel over the same bus using the
PROFIsafe profile for PROFIBUS and PROFINET. In the
case of PROFINET, even safety-oriented industrial
wireless communication (IW-LAN) is possible.
Diagnostics function
The system diagnostics for safety modules and standard components are identical. Function, representation and parameterization are thus uniform. Here too,
the diagnostics function is only activated, not programmed.
Certification and German Technical Inspectorate
(TÜV) acceptance
Off-the-shelf, certified blocks provide support when
programming fail-safe applications, considerably
reducing the acceptance procedure overheads.
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Security

Scalable IT security mechanisms (access protection,
user administration, firewall, VPN etc.) offer the necessary security for production and data with minimal
administrative expense. Legal requirements (GMP,
21 CFR 11, etc.) and the traceability of production processes make logging and tracking of operating actions
(process) and configuration changes (engineering) particularly important. Both properties safeguard the quality of your production and ensure a controlled process.
IT security
With Totally Integrated Automation the IT security can
be set up individually with little administrative effort.
The key IT security standards (firewall, VPN, WEP, WPA,
etc.) are supported.

Tracing and validation
Totally Integrated Automation offers tools and functions for documenting every change to the project/
program. Tracing of manufacturing processes, tracking
of new versions and changes to projects safeguard
transparency in the process and when changing configurations (engineering).
Archiving
The changes in the configuration as well as in the production process are documented over the entire life
cycle and archived in reproducible form.

Uniform user administration (single logon)
All software tools support a uniform user management
(single logon) for the secure authentication of the user.
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Ruggedness

A system can only be regarded as high quality if every
individual component offers quality and, if necessary,
ruggedness. Totally Integrated Automation offers high
quality and robust systems – all components are resilient, from connectors at the field level to industry
standard PCs at the operations level.
Product quality
Carefully selected materials and production processes
offer a constantly high level of product quality. Specific
system tests safeguard the planned and required quality
of each individual component. For example, SIMATIC
PCs are subjected to more than 50 tests in order to ensure they meet industry standards. The high quality
and usability of the software is achieved by means of
coordinated development processes, system design
(definition) and system tests.
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Enhanced robustness (industrial environment)
Special versions are available for more stringent demands on ruggedness. These products with higher requirements for environmental conditions, e.g. IP 65/67
(splash water protection) or extended temperature
ranges (–25 to +70°C) as well as shock vibrations
and EMC compatibility allow use in tough industrial
environments, outdoors or in hazardous areas.
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Online support
On the Internet, you have global access 24/7 to the latest
expert knowledge. Available in several languages, our
Service & Support portal offers you the full wealth of information on our products and services: from product
support, through service, to contacts all around the
world.
Technical support
In the regions you receive technical support in the national language. By exploiting the different time zones
around the world, we are accessible 24 hours a day –
a service that we offer you as part of a special service
package.
Technical consulting
We also support you in the planning and design of your
project: from detailed analysis of the current situation
and definition of objectives, through advice on products
and systems, to the ultimate design of your automation
solution.
Field service
Certified experts familiar with every aspect of our portfolio are never far away and can be with you on site in a
short time. Field service calls are coordinated by means
of regional control centers that are on call around the
clock.

M

a in

ten

a nc

e

I nst a

llat

io

n&

Co

m

m

i

Repairs and spare parts
A global network of regional warehouses, supported by
powerful logistics systems, guarantees the fast delivery
of spare parts. And we carry out a huge variety of repair
services just as quickly and reliably.
Optimization and modernization
We are also at your disposal when you want to optimize
or modernize your machines or plants. Our experts on
site will give you competent advice.
Training
Whether you want to supplement or refresh your existing knowledge, we offer you over 250 specially tailored
courses with a high practical content and experienced
instructors as part of our SITRAIN range of training
services.
Siemens Solution Partner
In addition to our own competence in the field of system
integration, we collaborate closely with selected, highlyqualified partner companies in the fields of automation
engineering and energy distribution: Siemens Solution
Partner Automation or Siemens Solution Partner Power
Distribution.
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Always up to date:
Totally Integrated Automation
www.siemens.com/totally-integrated-automation
Solutions for your Industry
www.siemens.com/industrysuites
Service and Support
www.siemens.com/automation/service&support
Products and Solutions
www.siemens.com/automation

Siemens AG
Industry Sector
Industry Automation
P.O. Box 48 48
90026 NÜRNBERG
GERMANY
www.siemens.com/automation
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