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Automotive Plant

Benefits along the Entire Value-Added Chain – with WAGO

4. POWERTRAIN

1. PRESS SHOP

3. PAINT SHOP

6. BUILDING
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2. BODY SHOP

5. FINAL ASSEMBLY
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We are WAGO
Data and energy flows are part of the digital world’s
infrastructure; therefore, WAGO products are designed to ensure the long-term functionality of this
foundation.
We have always viewed our role as that of a reliable
partner for industry. WAGO is conscientious of the tremendous responsibility we have as a leading provider of
electrical interconnection and automation technologies.
We face this challenge with passion and commitment, and
consider it part of our corporate vision and mission.
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WAGO shapes the digital future with you. Cloud solutions
have become popular in the automotive industry. They link
the real and digital worlds, allow efficient use of production-related data and simplify cross-site networking within
a company.
This creates many new opportunities for the automotive
industry – especially for plant availability and process
optimization.

On the Road to a Smart Factory
with WAGO
The production line of the future will not only be networked and intelligent, it will possess some self-control
and self-optimization capabilities, making it resourceefficient. For the transformation to an “intelligent factory,” the existing processes will be networked, and all
products, machines and process data will be recorded.

Automation solutions, such as the WAGO I/O System 750,
are available for capturing and securely transferring data
into a “Manufacturing Execution System” (MES) or product
management system.
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Direct IoT Connection via
Cloud Connectivity

Besides software, we also supply the right hardware: PFC Controllers and
WAGO Touch Panels 600 with cloud connectivity.
Record, digitize and link data profitably – this is the core of
Industry 4.0. Both the WAGO I/O System 750 and 750 XTR
connect to the field level, and a WAGO PFC Controller or
Touch Panel 600 sends data to the cloud or a local MQTT
broker, where it can be aggregated and used for analysis.
This capability creates true added value for your company
– whether for increasing the efficiency of in-house production, implementing energy management in buildings or
developing additional end-customer services.
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Your Benefits:
▪ Connect the field level directly to the cloud
▪ Expand existing systems with the PFC and Control
Panel as an IoT gateway
▪ Distributed data acquisition and visualization from
anywhere
▪ Connect to Microsoft Azure, Amazon Web Services,
IBM Cloud or other MQTT brokers via standardized
MQTT protocol
▪ High level of security thanks to TLS encryption

WAGO Cloud

(Microsoft Azure)

Amazon Web
Services

IBM Cloud

Microsoft
Azure

SAP Cloud

MQTT

MQTT

Local
MQTT Brokers

Other
Providers

Additional information
and tutorial

Future-Proof

Interfaces

Existing systems also become IoT-ready, making them
future-proof. Communication between PFC Controllers
and cloud suppliers is performed via the MQTT protocol
and encrypted via TLS 1.2. Cloud connection data is configured via Web-Based Management (WBM). The WAGO
e!COCKPIT Engineering Software includes appropriate
libraries for specifying the variables to transfer to the
cloud in the PLC program, allowing the PLC programmer
to maintain complete control. Controller information, such
as run/stop, connection status and device information can
also be transferred to a cloud solution via cloud connectivity or distributed by an MQTT broker.

With their wide variety of interfaces, the WAGO Controllers also offer the perfect foundation for an IoT gateway.
They can collect numerous field signals, communicate in
a large number of industrial protocols and even enable
cloud connection of sensors and actuators that themselves have no Web interface. Thanks to the standardized
MQTT protocol, it is possible to connect to cloud providers such as Microsoft Azure, Amazon Web Services, IBM
Cloud or SAP Cloud. Of course, other MQTT brokers or
solutions, such as WAGO Cloud, can also be connected.
Cloud connectivity has been a standard feature of the
PFC Controller since firmware version V11; the required
library has been included in e!COCKPIT from version V1.4
onward. With firmware version V12 and higher, WAGO’s
Touch Panels 600 deliver the connection; from version 1.5
on, e!COCKPIT contains the required libraries.
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More information
and tutorials

WAGO Engineering Software
Ready for Virtually Any Automation Requirement
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Your Benefits:

Software Factors into Success

▪ Integrated engineering: one software for every task
▪ A smart design that invites you to discover
▪ State-of-the-art software: comprehensive data
retention and automatic online upgrades
▪ Based on CODESYS V3 technology
▪ Graphical network configuration

Today’s mechanical engineering and related industries
are characterized by ever-shortening development
times, exponentially more complex projects and the
increasing role of software as part of the overall solution. In fact, software is becoming an essential factor
that influences the success of your project.

Linux® and WAGO –
Automation for the Future

CODESYS –
as an Integrated Environment

WAGO’s Microsoft Windows-based engineering software
perfectly dovetails with our controller portfolio that
features the Linux® operating system. In addition to their
scalability through the open-source community, the
Linux®-based controllers boast a code base that can rise
to any future challenges. WAGO’s controllers offer programming in either IEC 61131 with CODESYS or directly in
Linux® to create complex tasks.

All WAGO Controllers are equipped with the high-performing CODESYS industry-standard development
environment. This enables software development in the
IEC 61131-3 PLC programming languages (ST, FBD, LD,
IL, SFC and CFC). As a trusted programming environment,
CODESYS guides developers, enabling them to reuse and
further develop existing programs without learning new
software. This means that advanced paradigms, such as
Object-Oriented Programming (OOP), or modern
visualization technologies, are available.

Fieldbus-Independent and Modular
The Right Controller and Fieldbus Coupler for Every Application

Controllers 750

PFC Controllers

▪ Controllers for all prominent fieldbus systems and
ETHERNET standards
▪ Quick commissioning
▪ Programmable via CODESYS 3 (IEC 61131-3)
▪ Directly connect to a wide range of I/O modules within
the WAGO I/O System 750
▪ Flexible platform adapts to diverse applications and
environments
▪ Tough enough for eXTReme environments

▪ High processing speed and a wide variety of interfaces
▪ Economical configuration via engineering software
▪ e!COCKPIT (CODESYS V3)
▪ Ready for future business thanks to scalable control
technology
▪ Linux® real-time operating system
▪ High-level security with TLS, SSH, OpenVPN/IPsec
and a firewall
▪ Send and receive data to the cloud via MQTT
▪ For eXTReme environments

WAGO I/O System Advanced

Fieldbus Couplers

▪ With its fast internal processing, the WAGO I/O System Advanced offers short reaction times and high
signal transmission synchronicity
▪ The inherent strengths of the I/O System Advanced
mean that more performance is on the horizon with
the integration of communication protocols via TSN
(Time-Sensitive Networking)

▪ Fieldbus couplers connect the WAGO I/O System
750 to a higher-level control system
▪ Fieldbus-independent – supports all standard
fieldbus protocols and ETHERNET standards
▪ For eXTReme environments
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500+ I/O Modules Available
1-, 2-, 4-, 8- and 16-Channel
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Digital Input Modules

Digital Output Modules

Analog Input Modules

2-Channel Digital Input
▪ 24, 48, 60, 110, 220 VDC
▪ 120, 230 VAC
▪ NPN/PNP, 0.2 ms/3.0 ms filter, diagnostics
2-Channel Digital Specialty Modules
▪ NAMUR
▪ Pulse extension
▪ Intruder detection
▪ Up/down counter, 500 Hz, 100 kHz
4-Channel Digital Input
▪ 5, 24, 42 VDC
▪ 24, 42 VAC, 110 … 230 VAC
8-Channel Digital Input
▪ 24 VDC, 5 … 14 VDC
▪ NPN/PNP, 0.2/3.0 ms, filter
▪ PTC
16-Channel Digital Input
▪ Push-in CAGE CLAMP®,
24 VDC, NPN/PNP
▪ Ribbon cable, 24 VDC, NPN/PNP

1-Channel Digital Output
▪ 440 VAC, 16 A
▪ Manual operation, bistable
2-Channel Digital Output
▪ 24 VDC, 0.5 A/2 A, diagnostics
(broken wire/short circuit)
▪ 230 VAC, SSR, 3.0 A, diagnostics
4-Channel Digital Output
▪ 5, 24 VDC, 0.5 A
▪ 120 … 230 VAC, 0.25 A
▪ NPN/PNP, diagnostics
8-Channel Digital Output
▪ 5 … 14 VDC, 1 A
▪ 24 VDC, 0.5 A
▪ NPN/PNP, diagnostics
16-Channel Digital Output
▪ Push-in CAGE CLAMP®,
24 VDC, 0.5 A, NPN/PNP
▪ Ribbon cable, 24 VDC, 0.5 A
2-Channel Relay Output
▪ 0 … 230 VAC/DC
▪ 2 make contacts/2 changeover
contacts,
isolated outputs/non-floating
4-Channel Relay Output
▪ 4 make contacts

1-Channel Analog Input
▪ Resistor bridge (strain gauge)
2-Channel Analog Input
▪ 0/4 … 20 mA, 0 … 1/5 A AC/DC
▪ 0 … 10 VDC, ±10 V, 0 … 30 VDC
▪ Thermocouples
▪ Resistance measurement (RTD)
▪ Differential/single-ended input
▪ Measurement input (electrical isolation)
▪ Modules with HART protocol (NE43)
4-Channel Analog Input
▪ 0/4 … 20 mA
▪ 0 … 10 V, ±10 V
▪ Resistance measurement (RTD)
▪ Single-ended input
▪ Measurement input (electrical isolation)
8-Channel Analog Input
▪ 0 … 10 V, ±10 V
▪ 0/4 … 20 mA
▪ Thermocouples
▪ Resistance measurement (RTD)
▪ Single-ended input
▪ Push-in CAGE-CLAMP®
connection technology
3-Phase Power Measurement
▪ 480/690 V,
1 A/5 A/20,000 A/Rogowski coil

Analog Output Modules

Function and Technology Modules

2-Channel Analog Output
▪ 0 … 10 V/±10 V
▪ 0/4 … 20 mA
4-Channel Analog Output
▪ 0 … 10 V/±10 V
▪ 0/4 … 20 mA
8-Channel Analog Output
▪ 0 … 10 V/±10 V
Analog Specialty Functions
▪ 6 … 18 V
▪ 0 … 10 V, 10 mA, diagnostics

Counter Modules
▪ Up/down counter
▪ Frequency counter
▪ Peak-time counter
Distance and Angle Measurement
▪ SSI transmitter interface
▪ Incremental encoder interface
▪ Digital impulse interface
Positioning
▪ Stepper controller, RS-422
▪ Stepper controller, 24 V/1.5 A
▪ Stepper controller, 70 V/7.5 A,
6IN/2OUT
▪ Servo stepper controller, 70 V/7.5 A,
6IN/2OUT
▪ DC drive controller, 24 V/5 A
Pulse Width Output
Proportional Valve Module
▪ Control of hydraulic or pneumatic
valves
Vibration Monitoring
▪ Vibration velocity/bearing condition
monitoring
RTC Module
▪ DCF77 radio receiver
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1.

Press Shop

Stable Processes Through High-Performance Components from WAGO

Finished body parts are constructed
in a variety of steps within a press
shop. Metal plates, smaller rectangle-shaped plates, trapezoids or other special geometric shapes are then
punched from these flat metal strips.
The plates are then added to individual flows via springs or robots and
transferred to the next step. Mechanical or hydraulic presses bring the
plates into a three-dimensional shape
at high pressure.

Perfect Clamping Force up to
185 mm² (350 kcmil)
High-Current, Rail-Mount Terminal Blocks with POWER CAGE CLAMP
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The key to WAGO’s success: springs, not screws. This design gives POWER CAGE CLAMP the appropriate clamping force for 35, 50, 95 and 185 mm2 (2, 2/0, 4/0 AWG and
350 kcmil) conductors.

perfect clamping force, independent of operator skill.

WAGO’s high-current, rail-mount terminal blocks meet the
most stringent requirements. They resist heat and cold –
even under the heaviest of loads. The terminal blocks can
be quickly wired – no time-consuming preparation with
ring terminals or ferrules required. WAGO’s blocks offer

By using power taps, even smaller conductors can be
effortlessly connected. Convenient accessories, such as
jumpers, warning covers, test adapters, continuous marking strips and WMB markers, are also available.

In short, they are:
vibration-proof – fast – maintenance-free

Energy Supply and Distribution

Reliable and Flexible: WAGO Rail-Mount Terminal Blocks TOPJOB® S with
Push-in CAGE CLAMP®

Your Benefits:
▪ Three actuation variants: lever, push-button, operating slot
▪ Continuous marking possibilities
▪ One existing range of TOPJOB® S jumpers for all
three variants
▪ Push-in connection technology: direct insertion of
solid and fine-stranded conductors with ferrules for
all variants
▪ Test options for all variants
▪ All conductor cross-sections from 0.14 mm²
to 25 mm² (24–4 AWG) are covered.

More information and videos
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1.

Energy Data Collection with WAGO
The Right Solution for Every Step

Transparency Pays Off
Synchronized electricity and energy measurement
solutions enable the comprehensive recording of
consumption data to create a basis for determining relevant efficiency ratios. This transparency is essential
for discovering potential savings and, with appropriate
measures, trimming costs considerably. This is also
particularly important for large-scale consumers, such
as the press or body shop, in an auto plant.
Measuring – Systematically Record Energy Consumption
Anywhere high currents must be measured and processed, plug-in current transformers are always the
first choice. If existing systems need to be retrofitted,
save time by using Rogowski coils to avoid disassembling cables or interrupting processes.
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CONVERTING

Cloud Connectivity
(via MQTT)

PARAMETER SETTING
VISUALIZING

EVALUATING

Evaluating – Identifying and Planning Energy Use
A trio of standard 3-Phase Power Measurement Modules
from the WAGO I/O System 750 is available for recording
and evaluating all relevant metrics from a three-phase
supply network. A variant engineered for extreme conditions (XTR) and harsh applications is also available. This
variety allows comprehensive network analysis to be
performed and the power supply for machine drives to be
controlled optimally, helping prevent damage, machine
failure and downtime.
Parameterization and Visualization
Software solutions for the WAGO I/O System and WAGO’s
Signal Conditioners simplify parameterization and visualization with the new WAGO Energy Data Management
Application.

MEASURING

More information

Cloud Connectivity
The MQTT software extension for the PFC100 and
PFC200 Controllers allows data to be easily transmitted
from the field level to the cloud. You can decide whether
the controller sends the data to Microsoft Azure, Amazon
Web Services or IBM Bluemix.
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2.

Body Shop

High-Performance Automation for High System Uptime

The molded sheet metal parts undergo additional processing in the body shop. The body shells are assembled
by gluing, welding or press-fitting techniques that use
highly automated equipment and stationary industrial
robots. Producing a body in white places maximum demands on system availability, precision and the protection
of human and machine.
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One of the greatest challenges in the body shop is permitting production of the widest variety of car bodies while
meeting the highest demands for product quality, making
high-performance automation essential. The target: highest system uptime with the lowest product error rate. To
meet this goal, system parts from different manufacturers
must fit seamlessly into the automated production process to achieve automation targets that exceed 90%.

Control Panels

Operating and display devices in the
Control Panel software configuration
allow control and visualization to be
performed simultaneously, representing
a very compact form for an automation
solution. Using a dedicated library, these
panels become IoT controllers that send
data from the field level to the cloud. This
capability creates true added value for
companies – whether it’s increasing the
efficiency of in-house production, implementing energy management in buildings
or developing additional end-customer
services. Existing systems also become
IoT-ready, making them future-proof.

Engineering

Your Benefits:
▪ Control and visualization in one
device
▪ Supports Docker containers
▪ Integrated Web and Visu Panel
functionality
▪ Supported fieldbus protocols:
Modbus TCP, CANopen, EtherNet/
IP adapter
▪ Optional EtherCAT® Master
▪ IoT-ready (MQTT) and OPC UA

Cloud

MQTT

ETHERNET

Visu
PLC
Fieldbus

More information and video
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2.

WAGO I/O System
Field, IP67

Functionality and Aesthetics in One
System
The IP67 I/O system Field is perfectly suited to meeting automotive manufacturing requirements.
The IP67 I/O System Field offers no-compromise protection with pressure cast zinc housings for extremely harsh
environments, or robust yet lightweight plastic housings
for mobile applications.
The IP67 I/O System Field endures welding sparks and
high vibrations.
The modules operate reliably at temperatures from −25
to +70°C (−13 … +158°F) and, thanks to internal shielding, are immune to electromagnetic interference. Even
high-temperature applications in the paint shop do not
cause the IP67 I/O system Field to break a sweat. Therefore, the modules can be perfectly mounted exactly where
you need them – namely, where your sensors and actuators are installed. This adaptability not only reduces the
cabling, but it also simplifies commissioning, maintenance
and diagnostics.
Slim housing variants and lateral mounting options
provide more space for perfect installations.
With the IP67 I/O System Field, you’re ready for the future
of automotive manufacturing. In addition to all standard
fieldbus protocols, such as PROFINET, Ethernet/IP or
EtherCAT®, additional future-proof protocols are supported. MQTT for direct connection to future cloud systems or
OPCUA is particularly worth mentioning. The entire modules’ power supply is provided by the new M12 version
with L-coding, allowing you to have up to 16 A power at
your modules and distribute the tasks more flexibly.

More information and videos
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Rugged resistance against the harshest environmental conditions – like those found in
metalworking centers prone to impact, vibration, oil, grease, water or dust loads – thanks
to the encapsulated electronics in the metal
housing
Highly dynamic for robotics and material
handling equipment thanks to lightweight plastic housings
Flexible machine-mounting via variable
mounting options and compact dimensions
(no adapter, oblong slots for lateral mounting);
simple mounting of the module on T-nut profile
with machine screws and T-nuts – and no drilling. This design expedites installation during
commissioning and accelerates exchanges or
replacements.
Space-saving ergonomic design
User-specific marking with WMB Inline from the
WAGO marking program; ergonomically positioned LEDs are highly visible despite presence
of cables and connectors. On-device factory
markings are easy to understand. Sensors and
actuators are connected via standard M8 and
M12 connectors.
The M12 L-coded power supply version offers up
to 16 A for more power in less space.

Your Benefits:
▪ One series for all your applications
▪ Easier commissioning and maintenance
thanks to the modules’ built-in diagnostics
▪ Future-proof via cloud and UPCUA connections
▪ Fully encapsulated IP67 metal housings
for extreme environments
▪ Lightweight IP67 plastic housings for
mobile applications
▪ Reduced downtimes thanks to detailed
identification, convenient marking options
and clearly visible LEDs
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2.

Extended Network Connectivity
Modern, decentralized production facilities require
automation solutions that ensure the highest level of
connectivity while providing maximum performance
outside of the control cabinet.
WAGO developed its upgradable I/O System Field with
IP67 protection to meet these needs today and tomorrow: It combines fast ETHERNET-based fieldbuses (e.g.,
PROFINET), technologies such as OPC UA, Bluetooth® and
Webserver, and MQTT for cloud connectivity.
Made for TSN
Industrial Ethernet and PROFINET on the field level provide
the basis for digitalization with WAGO I/O System Field.
ETHERNET/IP and EtherCAT® are planned in as ETHERNET-based standards; in the future, the I/O System Field will
also support TSN (Time-Sensitive Networking).
MQTT
The WAGO I/O System Field supports MQTT as an open
message protocol for data transmission.
OPC UA
Equipped with an OPC UA server, OPC UA clients can
access the widest range of device data (e.g., parameter
data, status information, identification/diagnostics data,
containers).
IO-Link
Fieldbus modules equipped with IO-Link masters and
IO-Link hubs as devices facilitate effective, versatile connection of intelligent sensors/actuators to the automation
system.
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Bluetooth®
An app for direct access to a WAGO Field Device by
identification of a data matrix code and through communication via BLE (Bluetooth® Low Energy) is available for
wireless access with a mobile device.
HTTP/HTTPS
An integrated Webserver enables HTTP and HTTPS
communication. With this capability, many different kinds
of system information can be accessed with typical commercial browsers.

Your Benefits:
▪ Platform-independent data exchange through
OPC UA
▪ System information provided via MQTT
▪ Fast and distributed access to module information
via Bluetooth®
▪ Access to system information via integrated Webserver
▪ #made for TSN

Engineering

MQTT

Visu

ETHERNET
PLC

Web Server

OPC UA

Gateway/

Edge Server

PROFINET
DIO

Fieldbus

IO-Link Master

IO-Link

IO-Link Hub

Bluetooth®
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2.

MRL 2006/42/EG
EC Machinery Directive
IEC 61508

ISO 12100-1

Standards

Safety of Machinery

Basic

Design Principles

Equipment

EN IEC 62061

Part of

Machinery

Machinery

Safety of

IEC 61131-6
Safety for PLC

Safety First

Safety Related

EN ISO 13849

Safety Related

IEC 60204-1

ISO 14121

Electrical

IEC 61326-3-1
EMC

IEC 61511
Safety of
Process
Industry

IEC 61800-5-2
Safety for Drives

Easy Connection to the Failsafe PLC
In the European Union, the machinery directive defines
the requirements for machine and system safety. This ensures a uniform standard for protecting the “life and limb”
of workers within a machine’s operating area.
The required risk assessment is based on harmonized
standards (e.g., EN 13849) and identifies existing risks and
required risk reduction (SIL or PL quality). Based on the
risk assessment, safety functions can be implemented,
e.g., by presence detection or protection zone violations,
using secure switches or light arrays to shut down the
“risk” immediately.

iPar Server
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For this purpose, the safety signals are detected by the
“yellow” safety modules and transmitted via “PROFIsafe”
to the failsafe PLC for additional processing. The result
is then executed via safe actuator (e.g., output module or
controller).
The unique safety characteristics of the WAGO modules
facilitate calculation of the final safety function up to Cat.
4/PLe according to EN 13849, or SIL3 according to EN
62061 or IEC 61511.

Seamlessly Integrating Field Devices
Tool Calling Interface (TCI) and iPar Server
The need to integrate a wide variety of field devices from
different manufacturers results from complex production
processes. With the definition of the TCI and iPar Server system services, the PROFIBUS User Organization e. V. (PNO)
has created the basis for integrating different field devices.
Our graphs show the integration of the WAGO I/O System in
terms of functional safety using the WAGO-I/O-PROFIsafeV2-iPar modules.

Your Benefits:
▪ Standardized interface for calling up manufacturing
tools
▪ Communication via fieldbus to the device with an
interface
▪ Transfer of device and topology information
▪ Data backup in the project directory

Your Benefits:
▪ Safe recovery of module parameterization
▪ Module exchange without tooling
▪ Exchange without special qualifications
▪ Optimized WAGO solution available
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3.

Paint Shop

Perfect Surfaces Through Seamless Processes

An automotive paint shop has several different steps. For
a trouble-free process and perfect paint finish, the continuous supply of required lacquers and foaming materials is
a must.
In some paint shops, there are typically areas where there
is a danger of explosion, and these must be protected
by appropriate measures. The WAGO I/O System 750 is
ideal for exchanging signals between the PLC and the field
level. The blue, intrinsically safe Ex i modules can easily
be integrated into a standard I/O node. This enables the
direct connection of sensors and actuators from Zones
0/20 and 1/21. Even the otherwise difficult safety connections are possible directly in and out of the Ex-i area.
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Your Benefits:
▪ Save costs by eliminating the Ex barrier
▪ Combine the blue Ex i modules and the yellow safety
modules into a standard I/O node
▪ Silicone-free products

Blue, intrinsically safe Ex i modules and
safety modules can easily be integrated
into a standard I/O node.

SCADA

ON

Gateway 750-658

PFC200

1 2 3 4 5 6 7 8

ETHERNET

SAE J1993 / DeviceNet

Zone 2 / 22

CANopen

Zone 1 / 21
Zone 0 / 20

BAR

°C

Example application can also be realized with other fieldbus systems
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4.

Powertrain

Complex Value Creation Needs High Reliability

The term “powertrain” describes all the areas where
components for the powertrain are produced, including,
the production of engines, gearboxes, clutches, axles,
batteries and electric motors. When all these elements are
unified, the entire powertrain of a vehicle is formed. Finally,
the assembled components must be available at the
right time at the correct location of the engine or gearbox
assembly. This precision requires an absolutely reliable
automation solution.
For assembly lines or processing centers used in powertrain areas, safe system startup – as well as safe system
shutdown and restart of a defined condition – must always
be ensured. The goal of this requirement is preventing
avoidable errors in the power supply and associated
downtime. Here, too, the production costs must be kept
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in mind and efficiency must be increased. WAGO’s power
supplies and circuit breakers were engineered to readily
meet these requirements.
WAGO’s 787 Series electronic fuses help prevent accidental tripping that results from high switch-on currents
or the unintended startup of equipment that’s triggered
by a fault. Function blocks for ECB monitoring that use the
WAGO I/O System, or other control systems, are available
for free. Electronic circuit breakers (ECBs) have digital
inputs and outputs that communicate via Manchester
protocol. All channels can be diagnosed and switched
remotely, and independently, of each other. These options
allow plant operators to implement preventive maintenance and reduce costly production downtime.

More Energy in the Field

The New WAGO Power Supply for IP67 Applications
Out of the control cabinet and into the field: WAGO’s new
power supply for IP67 applications brings energy directly
where it is needed thanks to a robust design and high
degree of protection. Even under environmental extremes,
WAGO’s new IP67 power supply performs reliably despite
humidity and dust thanks to an IP67-grade design. The
device is designed for efficiently supplying distributed
loads with 24 VDC – robust and energy-efficient, right on
site. The primary advantage of the new IP67 power supply
is that voltage is converted from 230 VAC to 24 VDC only
where direct current is needed, reducing energy costs.
Ready for distributed use, the rugged and dependable
IP67 power supply also saves valuable space. Designed
for robustness and availability, WAGO’s new power supply
for IP67 applications is perfect for reliable decentralized
applications.

Your Benefits:
▪ Compact, space-saving design for on-site installation
▪ Up to 92.3% efficiency for economical operation
over a long service life
▪ Rapid, tool-free wiring with 7/8″ screw-clamp connections
▪ Active power factor correction for drawing clean
sinusoidal power from the grid
▪ Effective water splash protection for use in harsh
industrial environments
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4.

WAGO
Power Supply Pro 2
The demands on power supplies for applications in the
automotive industry are constantly increasing – both in
quantity and quality. Greater networking, rising energy
costs and increasing customization require economy,
speed and flexibility in a minimal footprint for control
cabinets. Our answer to these stricter requirements is the
WAGO Power Supply Pro 2. If an auto manufacturing system is idle for even a few minutes, it can quickly cost several thousand euros and mean fewer vehicles produced.
This is made all the more frustrating if it’s caused by a
failed power supply having an original price that was only
a fraction of these costs. To avoid this, choosing a reliable
power supply is imperative. Thanks to the high efficiency
of up to 96.3, the CO2 saving potential is considerable
with the WAGO Power Supply Pro 2. The device can make
an important contribution to achieving the CO2 saving
targets of the auto manufacturers.

More information and videos

Communication

WAGO’s pluggable IO-Link Communication Module allows continuous fieldbus communication,
provides data (such as the actual output current
and voltage), and can also be configured or put in
standby mode remotely.
Ready for digitalization thanks to modular
fieldbus communication
Continuous overview of all the data and
values of your system’s power supply
Greater system uptime thanks to
early warning and predictive maintenance
*Communication modules for PROFINET, Ethernet IP and others pending
30

Load Management
Rapidly switching capacitive loads and high
start-up currents are no problem, thanks to
150% output power (PowerBoost) for five
seconds. Output current up to 600% for 15 ms
provides reserves for rapidly and reliably tripping
miniature circuit breakers. The ability to allow
a specified output current to be exceeded for
a configurable amount of time allows the Pro 2
Power Supply to work like a single-channel ECB.

600%

150%

Temporary PowerBoost in the event
of load peaks

Fast and reliable tripping of miniature circuit
breakers thanks to temporary output currents
of up to 600%

100%

Normal
power
consumption

Quick charging of capacitors and fast switching of contactors thanks to output currents of
up to 150% for five seconds

25%

75%
50%

Output configuration, e.g., as an electronic
circuit breaker

Efficiency

Up to 96.6% efficiency* within a wide load range
is the key to energy cost savings, reduced power
losses and lower demand for control cabinet
cooling. The CO 2 footprint is also dramatically
reduced. WAGO’s Pro 2 Power Supply can be
permanently connected to the PLC via the communication module or a digital signal, enabling
switch off of the power supply output via a signal
and use of the standby mode for saving energy.
Lower CO2 emissions/energy costs
with up to 96.6% efficiency*
Energy cost savings via standby mode
activation
*measured on 2787-2348

96.6%
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4.

Secondary-Side Fusing

Why does using electronic fuses keep production going?

Conventional line protection devices are often not triggered
properly by standard switched-mode power supplies in the
event of a fault. The explanation is relatively simple. Due to
their missing or insufficient overload capacity, switchedmode power supplies are unable to supply 3 to 5 times the
overcurrent required to trigger a B-character machine, for
example. The result is a drop in the 24 V voltage and an
undefined system status. The 24 V supply of controllers,
valve terminals or sensors can no longer be guaranteed.
The fault’s cause is difficult for the maintenance engineer to
locate, which extends downtime.
With WAGO’s electronic circuit breakers (ECBs), you can
keep your system under control–even in the event of a
fault. By reliably triggering the electronic fuse, a 24 V supply
is maintained and only the faulty current path is safely
switched off. At the same time, WAGO’s ECB uses a red LED
to indicate which channel or which fuse was triggered. All of
this supports the maintenance engineer in troubleshooting
and helps reduce possible production downtimes.
Communication with the control system may occur by using
a simple digital signal, a Manchester Code or IO-Link. In
addition, other diagnostic data such as the set current value,
the current flowing current or the quality of the 24 V supply
can be transmitted. This, in turn, increases system uptime.
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Switch off secondary-side overcurrents and
short circuits – even with long cable runs and
small conductor cross-sections – with precision,
speed and repeatability
▪ Selectivity, especially with ECBs having active
current limitation
▪ Remote operation via digital input and output
▪ Readout functions (communication) through serial
data transfer via digital input and output or IO-Link
▪ Advantageous installation size and width, for
example, eight output channels in just 42 mm
(1.653 inch), which saves more than 70% of
installation space compared to miniature circuit
breakers
▪ Nominal current assignable for each channel
▪ Satisfy EN 60204-1 requirements for dependably
switching off ground faults after five seconds
(see right)

Power Supply Selection for ECBs without Current Limitation

Power Supply,
Item No. 2787-2147

Channel 1: 3 A
Channel 2: 2 A
Channel 3: 2 A
Channel 4: 1 A

Communication Module,
Item No. 2789-9080

Electronic Circuit Breaker,
787-1664/0106-0000

I/O System,
1 A load

Panel,
2 A load

Valve terminal,
2 A load

Motor,
3 A load

Channel 1

Channel 2

Channel 3

Channel 4

Σ

Effects

Max. continuous
current
(no error)

3A

2A

2A

1A

8A

▪ Normal operation

Max. continuous
current
(error: channel 1)

Max. 55 A
available*

2A

2A

1A

60 A
(TopBoost)

▪ Depends on error loop impedance
▪ Short voltage drop possible; trigger time
according to characteristic

60 A
(TopBoost)

▪ Current is limited by error loop impedance.
▪ Voltage drop on all channels is highly
probable because power supply is overloaded.

Max. continuous
current
(error: all channels)

Current values depend on error loop impedance.

More information and videos
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4.

IoT-Ready via IO-Link Communication
Module
In addition to functioning as a standard converter, a modern power supply can provide valuable data that will help guide preventive
maintenance and service. The new snap-on type IO-Link Communication Module connects the Pro 2 Power Supplies to a PLC
or an IoT controller via an IO-Link master. A significant advantage
here is that the current, voltage and operating states of the
power supplies are always available, permitting a quick response
to production process deviations. In addition, setting both output
voltage and signaling is possible thanks to a function block in the
PLC program or a parameter server in the IO-Link master – even
during adjustments while operating.
The essential communication partner is the WAGO IO-Link
Master with 4 ports for IO-Link devices. The electronic circuit
breakers with an integrated IO-Link interface provide granular
and space-saving protection for each 24 VDC current path. This
interface supplies current, voltage and status values of each

channel in a rapid time sequence. The powerful WAGO PFC Controllers serve as data loggers, which then become IoT controllers
with cloud connectivity via a simple MQTT software extension.

Your Benefits:
• WAGO Power Supply Pro 2 becomes communicative
via pluggable IO-Link module.
• Electronic circuit breakers with IO-Link support intelligent power distribution.
• Both WAGO IO-Link Master and WAGO PFC Controllers allow the integration of automation and IT.

MQTT
ETHERNET

A
B

Control System
IO-Link Master,
Item No. 750-657

Power Supply,
Item No. 2787-2147

IO-Link

Communication Module,
Item No. 2789-9080
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Electronic Circuit Breaker,
Item No. 787-1664/0000080

As an open IEC 61131-9 standard,
IO-link allows simple communication via unshielded standard cables
or wiring with sensors, actuators
and now also with our Pro 2 Series
Power Supplies.

From Collector to
Optimizer
A Perfect Pairing: Data Logger and Data Plotter
Data Logger

Data Plotter

Our data logger allows you to track production data. In
just a few steps, you’ll configure a solution for data collection that meets your specific requirements. In the data
logger library, you can find various modules to customize
the data logger according to your needs.

Once data is collected and stored, it’s ready to be graphically visualized by our data plotter via Web browser.

Data Plotter Functionality:
Data Logger Functionality:
▪ Poll measurement data and machine states
▪ Archive data in an open standard format (CSV file)
▪ Select the storage interval
▪ Edit both channel designation and unit on demand
▪ Check measurement data availability either on-site
or via the network
▪ Clearly display all parameters

▪ Display multiple measurement data on a time axis
▪ Freely select the characteristics to be displayed for
up to 80 channels
▪ A clear overview via simultaneous representation of
multiple values
▪ Easy-to-use, colored channel selection
▪ Detailed display via zoom function
▪ Live viewing
▪ Use custom channels
▪ Create mathematical functions
▪ Export functionalities
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4.

Industrial Managed Switches
PROFINET – Use in Industrial Automation

Redundant power supply

Alarm contact

PROFINET diagnostics from the
application: Cyclically readable
process image

▪ Monitoring the primary and
secondary power supply
▪ Monitoring ETHERNET ports
▪ Signaling via PLC or remote I/Os

Flexible port mirroring configuration: via GSDML or Web-based
management

Switch configuration through the
PROFINET Configurator (GSD)

Integrated Web-Based Management for configuration or
diagnostics

Potential-free connection via SFP
modules: cable lengths up to 80 km

*Small Form-factor Pluggable
Interface for fiber optic cables

Copper ports

8 x 10/100BASE-TX

8 x 10/100BASE-TX

8 x 10/100/1000BASE-T

Supply voltage

12 ... 60 VDC

12 ... 60 VDC

12 ... 60 VDC

SFP ports

Redundant power supply
Alarm contact

☒
☒

4 x SFP 1000BASE-SX/LX

☒
☒

☒
☒

Dimensions (W x H x D)

50 x 162 x 122 mm

50 x 162 x 122 mm

50 x 162 x 122 mm

Approvals

UL

UL

UL

Prioritization

IEEE 802.1Q

IEEE 802.1Q

IEEE 802.1Q

Item number

852-602

852-603

852-1605

Surrounding air temperature (operation)

PROFINET

−40 … +70 °C

CC-B

Suitable SFP modules on page 16
2 Configurable via DIP switches (1000BASE-SX/LX or 100BASE-FX)
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2 x SFP 100/10002

−40 … +70 °C

CC-B

−40 … +70 °C

CC-B

PROFINET-Specific Features
Development Environment
(e.g., TIA Portal/STEP7)

Operation and
Monitoring

PROFINET
Configurator (GSD)

WAGO
GSD File

Application creation

MRM

PROFINET

MRC

FS

Cyclic PROFINET
diagnostics with a
WAGO function block
for the switches

HTTPS
ETHERNET
potential-free
up to 50 km
with SFP
module

Web browser

Multi-port mirroring with Wireshark,
for example
MRC

Modbus TCP
ETHERNET

The following products meet the requirements of
PROFINET conformity class A (CC-A):
852-1111, 852-1112, 852-1411,
852-1411/000-001 and 852-1417
Special Product Features:
▪ Prioritized PROFINET data packet forwarding
▪ Configuration via GSDML file not possible
▪ Neighborhood detection and
PROFINET diagnostics not possible

CANopen

®

Your Benefits:
▪ Use in industrial automation thanks to PROFINET
certificate (conformity class B)
▪ Port-independent configuration of the media redundancy protocol as a manager (MRM) or client (MRC)
▪ Flexible multi-port mirroring configuration via device
description file
▪ Switch configuration with device description file
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5.

Final Assembly

Intelligent Control and Precision in Harmony

Within automobile production, final assembly completes
the process. Here all necessary components are installed
in the interior and mounted to the vehicle’s exterior. The
most important step in final assembly is the “marriage,”
i.e., the moment the drivetrain and engine are bolted to the
body. Before that, and in the subsequent steps, actions
are taken to meet customized orders. A high degree of
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precision and intelligent control ensures that custom
parts are mounted in the correct order at the defined location. In addition, various safety fittings must be checked
and stored automatically. Therefore, particularly high requirements are placed on the control system used. Stopping production during final assembly is not acceptable.

Pick-by-Light

Always the Right Grip: With, and Thanks to, the WAGO I/O System
Pick-by-Light is a “paperless picking procedure.” In
automotive assembly, the operator is guided by light to
the storage location of the next component that will be
mounted. In this process, the sequence and the number
of the removed components are monitored. If the sequence is followed, or the wrong number of components
are removed, the conveyor belt is stopped and the vehicle
does not progress. Such a pick-by-light system is used in
almost every final assembly process within an automobile
factory. With this “system-guided assembly,” a 100% safe
assembly despite a high variety of variants is ensured.
An important prerequisite for a system’s reliability is a
dependable and flexible control solution.
The WAGO I/O System with its extensive, distributed
periphery offers you the perfect synergy of flexibility and
standardization. The large number of available fieldbus

couplers and controllers readily connect a pick-by-light
system to a higher-level control system. The I/O level
remains unchanged. For example, this makes a change
from PROFIBUS to PROFINET without rewiring possible.
This flexibility saves time and money, e.g., during commissioning.
The WAGO controllers are an excellent choice for controlling a pick-by-light storage facility. Thanks to direct
connection to higher-level control systems with MySQL
or MSQL, for example, the WAGO controller can communicate directly with the database. WAGO’s PFC Controllers
with the Linux® operating system offer you additional
flexibility. WAGO’s controllers offer programming in either
IEC 61131 with e!COCKPIT or directly in Linux® to create
complex tasks.
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6.
5.

Facility Management with WAGO
WAGO I/O System – Universal, Compact, Economical

Management
The automation stations are connected to the building
management system at the management level. Standardized protocols facilitate simple data exchange. It’s all
about data: Thanks to modern information technology,
the most important information from building automation
is no longer restricted to in-house building management,
it’s now available at any time and place. However, the
technical conditions must be right for this. WAGO’s PFC
Controllers are equipped with cloud connectivity so they
can transfer data to the WAGO Cloud – or any other MQTT
broker.
Automation
Automation stations control and regulate operational
systems. ETHERNET has long since established itself as
the dominant transmission medium within automation.
As such, WAGO’s automation stations can be easily and
efficiently interlinked using open, standardized bus protocols for building automation (e.g., BACnet IP, KNX IP or
Modbus/TCP). I/O modules and fieldbus interfaces permit
connection of nearly any sensor or actuator from the field.
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Field
Flexible, easy-to-install media are required at the field
level. This is why WAGO offers a wide variety of solutions:
From products for directly connecting standard sensors
and actuators via I/O modules, to diverse fieldbus interfaces for two-wire subsystems (e.g., Modbus RTU, MPBus, M-Bus, BACnet MS/TP, KNX TP1 or LonWorks®), to
connection with radio systems like EnOcean.

Webvisu

Touch Panel

WAGO Cloud
(Microsoft Azure)

8

1

ON

ON

1 2 3 4 5 6 7 8

e!COCKPIT

IBM Cloud
SAP Cloud
Amazon Web Services
Microsoft Azure
Other Providers

BACnet/IP

LNK 1
ACT
LNK 2
ACT
MS/BT
NS

0: WBM
255: DHCP

I/O

750-330

USR
SD

X
1

8

1
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BACnet/IP

MQTT

LNK
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LNK 2
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MS/BT
NS

0: WBM
255: DHCP

I/O
USR

750-330

MQTT

1 2 3 4 5 6 7 8

X
2

3G

SD

X
1

TLS

X
2

BACnet/Modbus®
ETHERNET

BACnet/IP

LNK
ACT 1
LNK 2
ACT
MS/BT
NS

ON
1

ON

BACnet/IP

0: WBM
255: DHCP

8

1 2 3 4 5 6 7 8

ON
1

NS
I/O

750-330

750-330
ON

1

1 2 3 4 5 6 7 8

X
2

8

LNK
ACT 1
LNK 2
ACT
MS/BT

USR

X
2

ON

BACnet/IP

0: WBM
255: DHCP

X
1

Room Automation
flexROOM®
BACnet/IP

X
1

X
2

TLS

Lighting
Management

TLS

Energy Data
Management

LNK
ACT 1
LNK 2
ACT
MS/BT
NS

0: WBM
255: DHCP

I/O

I/O
USR

USR

SD

SD

750-330

1

SD

X
1

ON

ON

I/O
USR

8

1 2 3 4 5 6 7 8

NS

0: WBM
255: DHCP

8

System
Integration
750-330

LNK 1
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1

ON

ON

BACnet/IP

1 2 3 4 5 6 7 8

8

1 2 3 4 5 6 7 8

HVAC
Automation
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X
1

X
2

LNK 1
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LNK 2
ACT
MS/BT
NS

0: WBM
255: DHCP

I/O
USR

750-330

SD

X
1

8

1
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X
2
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750-330

USR
SD

X
1

X
2
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6.
5.

HVAC Primary System Solutions
Universal, Compact, Economical – WAGO I/O System

Engineer, control and visualize your projects even more
easily and more conveniently with the PFC200 Controller
thanks to e!COCKPIT and Linux®.
Bring your innovations to market faster and earn a quicker
return on investment: WAGO offers you both with its new
end-to-end software engineering.
Thanks to an e!RUNTIME-based runtime environment and
real-time-capable Linux® operating system, the PFC200
Controller is the efficient control solution for your automation applications.
Modbus®-Capable Manual Operation for the Control
Cabinet Door
Many types of operation and display modules for different
data point combinations are available. Controller connection is established via an RS-485 interface. Communication is performed via Modbus RTU protocol.

More information
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Your Benefits:
•
•
•
•
•

Programming according to IEC 61131-3
Can be combined with high-level languages
PLC and IT functions in one device
Multiple interfaces, functions and application areas
High cybersecurity standards (SSL, SSH, OpenVPN
and firewall)
• Remote access via mobile communications

Your Benefits:
•
•
•
•
•

Clear system status configuration and display
Manual override of outputs via Modbus®
Low wiring costs
Minimum mounting depth
Library for integration into the I/O System

Tric Plans – Ready to Use

From System Diagram to the Finished Application

System Macros
WAGO provides comprehensive templates, which include
ready-made system macros for many common applications. This time-saving convenience minimizes HVAC
configuration for users. After rapidly configuring the
application – via simple data point and system parameter
assignment – users can directly commission the completed application. To simplify programming, there are a multitude of pre-configured function blocks and applications
available for free in the download area.

In addition, there are templates for creating programs.
These comprehensive examples of complex tasks – including functional system macros with the appropriate
documentation – are available in PDF format. The manual
override function within the system macros allows the
operator to override individual system parts using the
visualization screens.

System Diagrams
Matching the applications, standardized system diagrams
for CAD and TRIC are available for easy integration into
standard planning tools.

Y = 30.8 %

18.0°C

Manual
Up

Manual Off

200 Pa

Auto

200 Pa
200 Pa

Overriding sensor values

200 Pa

Y = 17.6 %

12.0°C

30 %

15.0°C

Control diagrams

25 %

Ventilation macro 03

Fault
Quit

18.0°C

22.0°C

Manual

10.0°C

31.0°C

0%

Status Messages

On
0%

Ok
Exhaust air damper:
Collective fault:
Pre-flushing:
Preflushing completed Supply air fan:
Exhaust air fan:
Mixed air damper: On

Open
Ok
Ok

FROM

System

Room

TO

SYSTEM

Control structure

SSM/QUIT
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6.

Lighting Management
Automotive manufacturing facilities have offered
tremendous flexibility over the years. This is because
it is not possible to foresee what the future of production will look like. Flexible conversion is a major
challenge for the planning and design of lighting technology. Modern lighting management offers more than
a mere reduction in energy consumption and costs – it
unites economics and resource conservation with
user comfort and flexibility.
Our Solution
WAGO Lighting Management is a proven solution based
on predefined hardware and preconfigured software,
which greatly simplifies planning, commissioning and
operation. The basic idea: WAGO Lighting Management is
based on the different lighting requirements in warehouses and production facilities.
For example, a production facility is divided into virtual
rooms in which the light can be flexibly adapted. Each
virtual room receives signals from sensors and actuators in order to automatically set the appropriate light
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intensity. Virtual rooms allow both conversions and room
remodeling to be implemented quickly and simply via Web
configuration.
Operation
WAGO Lighting Management features a Web interface
that allows you to easily create and edit virtual rooms.
Do you need to illuminate a production line, hallway or a
storage area? No problem – simply create three different
rooms with the required functions. Parameter values can
be stored on a backup server via FTP. The values can be
forwarded to a higher-level building control system or to a
production control center via Modbus TCP/IP.
The foundation is an intelligent lighting control
system, which ensures that the correct light is
available in the right amount at the right time by
using daylight sensors, presence sensors and sophisticated lighting scenarios.

ETHERNET

GPS
Converter

WAGO Lighting Management significantly reduces the
overall costs of new installations and conversions. WAGO
Lighting Management provides the perfect combination of
high-quality hardware and intuitive custom software. Reduce lifecycle costs with quick and simple commissioning,
comprehensive diagnostic and service capabilities and
simple adaptation of lighting to varying requirements.

Do you need to illuminate a large area?
No problem! WAGO’s lighting management
application allows you to illuminate about
3000 m², depending on the type of lamp. For
larger areas, it is easy to link several controllers with one another.

Your Benefits:
▪ Reduce lifecycle costs through efficient lighting
management
▪ Scalable to any system requirement
▪ Commissioning via self-guiding, wizard-based
configuration

▪ Simple conversion without programming
▪ Connect to higher-level management and control
systems within industrial or technical building environments

More information and videos
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6.

Measurement System with Added Value
Easily Record, Visualize and Analyze Energy Data

With WAGO’s energy data management solution, you can
record and visualize your measurement data for different
media and influencing variables in no time. Continuous
acquisition and monitoring provide the basis for resourceefficient energy usage – the environment will thank you,
and your operating costs will be minimized. As an added
bonus, conformity with DIN EN 50001 for energy evaluation
is part of the package.
WAGO Energy Data Management consists of Web-based
application software combined with a modular control system. It records measurement data for different media and
influencing variables for energy monitoring and processes
it for further analysis, archiving and reporting. The software
automatically detects different signals from the connected
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meters and sensors, making them available for additional
energy analysis tools via simple parameter settings. This
allows you to optimize energy consumption in your building
or production facility – either locally or across the globe.

Your Benefits:
▪ Ready to go in a few easy steps
▪ No programming experience required
▪ Integrated cloud connectivity

Easy Parameter Setting
– Not Programming

From the Building to the Production Line
All Basic Functions at a Glance
Record Energy Data

Visualize Energy Data

Capture energy and environmental data from multiple
sources, such as:
▪ Power consumption
▪ Gas volumes
▪ Heat/flow rates
▪ Volume flow
▪ Temperature

Monitor your energy data anywhere:
▪ On a PC
▪ Or on mobile devices

Save and Archive Energy Data
You determine the file format and location for every one of
your energy data files. Save it as needed:
▪ In a database
▪ In the cloud (new!)
▪ Format as CSV files for data exchange with the control
system

Alarms for Off-Limit Conditions
Transfer your predefined thresholds to the system:
▪ Get notified immediately by email if your defined limits
are violated
▪ In the case of limit violations, take technical countermeasures remotely (e.g., switch off outputs)

Learn more at:
www.wago.com/energy-management
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