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ERP — Enterprise Resource Planning

+ Product Design
+ Production Planning and Simulation
+ Data Management

MES - Manufacturing Execution Systems
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Efficient automation starts with

efficient engineering.

Totally Integrated Automation: Efficiency driving productivity.

SINAMICS Drive Systems

2

SIMOTICS Motors

Efficient engineering is the first step toward better production that is faster,

SITOP Power Supply

Low-Voltage Distribution

e
Ak —

more flexible, and more intelligent. With all components interacting efficiently,

Totally Integrated Automation (TIA) delivers enormous time savings right from

the engineering phase. The result is lower costs, faster time-to-market, and

greater flexibility.

Siemens CR 1 - 2015
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Totally Integrated Automation
Efficient interoperability of all automation components

B Industrial Ethernet

m PROFIBUS

O AS-Interface

O KNX GAMMA instabus

Totally

Integrated —

Power

Making things right with Totally Integrated Automation

Totally Integrated Automation, industrial automation from
Siemens, stands for the efficient interoperability of all auto-
mation components. The open system architecture covers
the entire production process and is based on end-to-end
shared characteristics: consistent data management, global
standards, and uniform hardware and software interfaces.

Totally Integrated Automation lays the foundation for

comprehensive optimization of the production process:

* Time and cost savings due to efficient engineering

* Minimized downtime due to integrated diagnostic
functions

» Simplified implementation of automation solutions due
to global standards

* Better performance due to interoperability of system-
tested components

A unique complete approach for all industries

As one of the world's leading automation suppliers,

Siemens provides an integrated, comprehensive portfolio
for all requirements in process and manufacturing industries.
All components are mutually compatible and system-tested.
This ensures that they reliably perform their tasks in industrial
use and interact efficiently, and that each automation solu-
tion can be implemented with little time and effort based

on standard products. The integration of many separate indi-
vidual engineering tasks into a single engineering environ-
ment, for example, provides enormous time and cost savings.

With its comprehensive technology and industry-specific
expertise, Siemens is continuously driving progress in manu-
facturing industries —and Totally Integrated Automation plays
a key role.

Totally Integrated Automation creates real value added in
all automation tasks, especially for:

* Integrated engineering
Consistent, comprehensive engineering throughout the
entire product development and production process
* Industrial data management
Access to all important data occurring in productive
operation — along the entire value chain and across
all levels
* Industrial communication
Integrated communication based on international
cross-vendor standards that are mutually compatible
* Industrial security
Systematic minimization of the risk of an internal or
external attack on plants and networks
» Safety Integrated
Reliable protection of personnel, machinery, and the
environment thanks to seamless integration of safety
technologies into the standard automation

Siemens CR 1 - 2015 n
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Answers for industry.

Siemens Industry answers the challenges in the manufacturing

and the process industry as well as in the building automation

business. Our drive and automation solutions based on Totally

Integrated Automation (TIA) and Totally Integrated Power (TIP)

are employed in all kinds of industry. In the manufacturing

and the process industry. In industrial as well as in functional

buildings.

Siemens offers automation, drive, and
low-voltage switching technology as
well as industrial software from stan-
dard products up to entire industry solu-
tions. The industry software enables our
industry customers to optimize the en-
tire value chain — from product design
and development through manufacture
and sales up to after-sales service. Our
electrical and mechanical components
offer integrated technologies for the en-
tire drive train — from couplings to gear
units, from motors to control and drive
solutions for all engineering industries.
Our technology platform TIP offers ro-
bust solutions for power distribution.

Check out the opportunities our
automation and drive solutions provide.
And discover how you can sustainably
enhance your competitive edge with us.

Siemens CR 1 - 2015
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SIMOCRANE crane technology platform

Pre-configured crane control modules for controlling and automating all types of crane

Overview

Competent and innovative

Crane technology and lifting gear at Siemens have a long tradi-
tion. As far back as 1891, Siemens had equipped a 1.5 t slewing
crane with regenerative feedback into the line supply.

With our drive technology today we can achieve a lifting capa-
city of much more than 14000 t and a hoisting gear speed in
excess of 180 m/min.

Trends and requirements

We create significant customer benefits through savings in fuel

costs and reduction of CO, emissions with our rubber tired gan-
try cranes thanks to our ECO concept. With our automation and
safety concepts we implement automatic guided crane opera-

tion.

The rapid growth of worldwide container transport with ever
shorter cargo handling times places new demands on crane
manufacturers, system integrators and operators of harbor
cranes. Mastering large dimensions, high speeds and heavy
loads despite highly demanding precision and safety require-
ments and all imaginable climatic environmental conditions is
a characteristic challenge for this field of application.

The industrial environment is characterized by a wide variety of
crane types and load suspension devices. Precision and safety
are paramount here, but throughput of goods and availability are
also important factors. Depending on the type of goods to be
transported, careful transport and damage prevention can be a
decisive factor. Industrial cranes are often part of a process
chain (e.g. ladle crane) or are integrated into system landscapes
of a logistical type (e.g. warehouse management).

Pre-configured crane control modules for controlling and
automating all types of crane

i
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Advanced Technology

% Crane Management System

Siemens is setting standards in energy efficiency and
energy management

Rising energy costs and reduction of CO, emissions are also
concerns that demand innovative economical and environmen-
tally sound solutions. Regenerative systems, energy-efficient
motors, as well as hybrid drives with intelligent energy manage-
ment system are today's solutions for the future.

Platform concept

In order to meet these requirements, Siemens has developed
the SIMOCRANE crane technology platform. With the solutions
developed by Siemens we master the challenge of shorter and
shorter handling times for loads combined with reduced energy
requirements.

Standardization and specialization

As one of the leading experts in the industry, Siemens offers
innovative SINAMICS drive and control systems for this purpose.
On this platform, the modular, maintenance-friendly drive and
control components of SIMOCRANE form the basis for control-
ling the motion of a crane.

The portfolio is supplemented with a series of technology op-
tions of SIMOCRANE Advanced Technology which, in a suitable
combination, optimize operation of a crane and increase the
availability.

The concept of a modular technology platform also contributes
to the shortening of the configuring and commissioning times.

SIMOCRANE

G_CRO1_EN_00238b
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SIMOCRANE crane technology platform
Pre-configured crane control modules for controlling and automating all types of crane

. Overview (continued)
Scalable in hardware and software Continuous consulting

Our products and solutions cover the requirements of cranes in We accompany you over the complete life cycle of your crane.
dockside applications (container loading and unloading, stack-  With engineering and mechatronic support for the creation of
ing mode and grab mode), as well as in industrial applications the optimal solution for your crane. During the implementation,

in the steel and paper industries (ladle cranes, winding applica-  installation and commissioning phases as well as during ser-
tions), in shipbuilding (Goliath cranes) and in numerous other in-  vicing work this is achieved by provision of spare parts, on-site
dustrial applications. Due to their scalability they support cus- service (local) and the appropriate maintenance contracts. In
tomers both in the implementation of complex large cranes with the creation of the optimal solution for your crane through to
high drive outputs of up to several 1000 kW and demanding implementation and handover to the plant as well as during

functional scope (sway control, automation), as well as simpler servicing work on site or via teleservice. In cooperation with you,
crane types with lower outputs of just a few kW and a low degree we also develop concepts for modernizing and retrofitting old
of automation (manual operation). crane systems.

Modernization
= Evaluation
= Products to Turnkey

Design
= Mechatronic support
= Design review

Realization

= Products to Turnkey
= PM@Cranes

Operation

= Spare parts
= Service & Support
= Service contracts

G_CRO1_EN_00321a

Siemens offers products and solutions for all crane
applications

Section "SIMOCRANE application examples" demonstrates
what is involved in a complete crane application. It illustrates
what is covered by standard products and where the application
component is relevant in the application.

. More information

A glossary of terms for SIMOCRANE can be found in Chapter 9
Appendix.

Siemens CR 1 - 2015 1/3
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SIMOCRANE crane technology platform
Crane solutions — Components in the application

Harbor cranes

. Overview

Application range

Container cranes

® STS (ship-to-shore) cranes

Grab cranes

e GSU (grab ship unloader) cranes
Stacking cranes

e ASC (automated stacking cranes)
® RTG (rubber tired gantry) cranes

® RMG (rail mounted gantry) cranes

Example: STS crane, lifting capacity up to 120 t, trolley speed up to 250 m/min

Crane topology

Drive system:

SIMATIC S7-300 SIIOCRANE SINAMICS 120
IL“ ‘ | ‘ | Controller:
— M Industrial Ethernet PROFIBUS B zllll\\/llli:ll'—llg ,\S‘;DIIO:
DC link PROFIBUS/PROFINET

DRIVE-CLIQO HMl/diagnostics:
SIMOCRANE CMS with SIMATIC WinCC

i

SIMATIC
ET 200
®
Line
contactor .
Q
Crane switch §|
EI
Trans- Trans- e
former former = 4 8|
Infeed  Auxiliary H0|st|ng gear Gantry Trolley
power supply
@ Active Interface Module in chassis format @ SIMOTION D435-2 @ C€X32-2 Controller
® Active Line Module in chassis format ® Motor Module in chassis format Extension
® CU320-2 Control Unit ® SMC30 Sensor Module Cabinet-Mounted

1/4 Siemens CR 1 - 2015
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SIMOCRANE crane technology platform
Crane solutions — Components in the application

Harbor cranes

. Overview (continued)

ive systems

SINAMICS S120 high-performance multi-axis drive system
Built-in units

¢ Infeed/regenerative feedback modules from 16 to 900 kW
(up to 3420 kW through parallel connection)

e Motor Modules for the operation of three-phase induction motors from 1.6 to 800 kW
Cabinet units
¢ Line Connection Modules for connecting line-side components to the supply system

e Active Line Modules for the infeed/regenerative feedback of 300 to 900 kW
(up to 3420 kW through parallel connection)

e Motor Modules for the operation of three-phase induction motors from 110 to 800 kW

e Switch-Over Modules for connecting Motor Modules to motors for optimal utilization and/or
redundancy of the drive components

® Motor Multi Connection Modules for connecting several motors to a common Motor Module
in multiple-motor applications for gantries

¢ Motor Double Choke Modules for interconnecting motor reactors in applications with long
motor cables, e.g. gantries

Three-phase induction motors for use with SINAMICS S120

Hoist motors

¢ SIMOTICS M-1PH8, IP23/IP55, S1, 2.8 to 1340 kW, 13 to 12451 Nm

¢ SIMOTICS SD 1LE1, IP55, S1, 1.75 to 200 kW, 15 to 1546 Nm

¢ SIMOTICS SD 1LG4/1LG®6, IP55, S1, 1.75 to 332 kW, 15 to 2323 Nm

Gantry motors

® SIMOTICS SD 1LP4/1LP6, with a spring-set brake, IP55, S3-25 %, 3 to 132 kW, 30 to 873 Nm

Siemens CR 1 - 2015
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SIMOCRANE crane technology platform
Crane solutions — Components in the application

Industrial cranes

. Overview

Application range

Ladle cranes

Bridge cranes

e OHBC (overhead bridge cranes)
Goliath cranes

Crane topology

Drive system:
SIMATIC S7-300 SIMOCRANE CMS SINAMICS S120

Controller:
B PROFIBUS 1 gIMOTIgg D
IMATIC S7

0 DRIVE-CLIQ l/o:
PROFIBUS/PROFINET

HMI/diagnostics:
SIMOCRANE CMS with SIMATIC WinCC

SIMATIC
ET 200

Line contactor

Crane switch

Transformer
Infeed Hoisting gear Trolley

o

8

z

@ Active Interface Module in chassis format @ SIMOTION D435-2 5‘

|

@ Active Line Module in chassis format @ Motor Module in chassis format é

S

(® cu320-2 Control Unit (8 SMC30 Sensor Module Cabinet-Mounted o
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SIMOCRANE crane technology platform
Crane solutions — Components in the application

Industrial cranes

. Overview (continued)

ive systems

SINAMICS S120 high-performance multi-axis drive system
Built-in units

¢ Infeed/regenerative feedback modules from 16 to 900 kW
(up to 3420 kW through parallel connection)

e Motor Modules for the operation of three-phase induction motors from 1.6 to 800 kW
Cabinet units
e Line Connection Modules for connecting line-side components to the supply system

e Active Line Modules for the infeed/regenerative feedback of 300 to 900 kW
(up to 3420 kW through parallel connection)

e Motor Modules for the operation of three-phase induction motors from 110 to 800 kW

e Switch-Over Modules for connecting Motor Modules to motors for optimal utilization and/or
redundancy of the drive components

® Motor Multi Connection Modules for connecting several motors to a common Motor Module
in multiple-motor applications for gantries

¢ Motor Double Choke Modules for interconnecting motor reactors in applications with long
motor cables, e.g. gantries

Power Modules
e AC/AC built-in units from 0.37 to 200 kW

Three-phase induction motors for use with SINAMICS S120
Hoist motors

¢ SIMOTICS M-1PH8, IP23/IP55, S1, 2.8 to 1340 kW, 13 to 12451 Nm
¢ SIMOTICS SD 1LE15/16, IP55, S1, 1.75 to 200 kW, 15 to 1546 Nm

® SIMOTICS SD 1LG4/1LG6, IP55, S1, 1.75 to 332 kW, 15 to 2323 Nm

Siemens CR 1 - 2015
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SIMOCRANE crane technology platform
SIMOCRANE Standard Technology

. Overview

SIMOCRANE Standard Technology Siemens offers the drive-based mid-performance solution
. . with a compact functional scope SIMOCRANE Drive-Based
SIMOCRANE Standard Technology supports optimized motion Technologypand the high-perfc?rmance solution SIMOCRANE

control of different types of crane. Basic Technology, which you can expand using SIMOCRANE
Advanced Technology.

Visualization Drive system
SIMOCRANE CMS  SINAMICS S120

@

L g

Control
SIMOTION D

Motors

G_CRO1_EN_00239¢
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SIMOCRANE crane technology platform
SIMOCRANE Standard Technology

. Overview (continued)

SIMOCRANE Basic Technology

e SIMOTION D435-2 and CX32-2
hardware

® Engineering software
e SIMOTION SCOUT

a
=
S
S
S
s
%
X
S
4
3]
o

SIMOCRANE offers scalable technology modules for crane
automation to increase productivity. The technology module
basis is SIMOCRANE Basic Technology which can be ex-
panded with the SIMOCRANE Advanced Technology modules
such as Sway Control, Skew Control and Truck Positioning.

The different modules enable the applications required in the
crane environment for automation of manual, semi or fully auto-
matic cranes to be represented.

SIMOCRANE Basic Technology enables and optimizes the
motion control of the different axes of a crane, also interactively.
The software concept is modular, which makes it easier to im-
plement different crane types. The hardware platform for
SIMOCRANE Basic Technology is the drive-based SIMOTION D
Motion Controller. Together with the SINAMICS S120 drives fam-
ily, SIMOCRANE offers a high-performance drive system for total
control of the motion and therefore provides the platform for
automation of the crane.

The software modules for the drives are a component part of
SIMOCRANE Basic Technology:

* Hoist

e Gantry

e Trolley

e Slewing gear

e Grab

e Jib (boom hoist) or luffing gear

SIMOCRANE Drive-Based Technology

e SINAMICS CU310-2 hardware
and Power Modules

¢ Engineering software
¢ SINAMICS STARTER

1
<
>
3
S
s
X
X
S
4
S
o

SIMOCRANE Drive-Based Technology is drive-based and offers
a compact functional scope within the SINAMICS environment,
which can also be extended with the SIMOCRANE Drive-Based
Sway Control.

Highlights of Drive-Based Technology are fast commissioning
by using standard applications and a high degree of flexibility
through the appropriate adaptation options.

SIMOCRANE Drive-Based Technology encompasses the follow-
ing features:

e All of the functions that have been proven in practice and
required for mid-performance applications are available on
the SINAMICS platform for parameterization

e Pre-configured standard applications for hoist and trolley/
gantry with control via PROFIBUS DP or via I/O signals
("ready-to-run”, only have to be parameterized using script)

e Can be adapted for customer-specific requirements
"ready-to-apply" (for adaptation by the user).

Siemens CR 1 - 2015 1/9
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SIMOCRANE crane technology platform
SIMOCRANE Advanced Technology

. Overview

SIMOCRANE Advanced Technology

Apart from the drive technology, technological supplementary
functions and sensor-based automation components are gain-

ing in importance in the fulfillment of current market require-

ments. An important trend with cranes is the increasing degree

of automation and simultaneous reduction in CO, values. n
o

SIMOCRANE ECO Technology

SIMOCRANE Advanced Technology comprises optional addi-
tional components for increasing productivity and enhancing
safety for personnel and machines.

Perfectly tuned SIMOCRANE modules allow different depths In mobile cranes, diesel generators are used conventionally in
of automation to be achieved as well as CO, emissions to be constant speed mode for generating electrical power. With
reduced. SIMOCRANE ECO Technology, diesel generators are operated

at speeds dependent on the load. This results in reduced fuel
consumption and, therefore, savings in operating costs and
reduced emissions.

SIMOCRANE Sway Control Systems )
e Integrated solution with SIMOTION D

e Standalone solution with SIMOTION C

¢ Drive-Based solution with SINAMICS S120

o

Each movement of a crane with cable guides results in the load
swaying and therefore represents a risk to humans and property.
Transport processes also take longer to complete. A sway
control system can be used to make the transport processes
more effective and safer.

SIMOCRANE offers a high-performance sway control system
with different operating modes that ensures a high degree of
safety for persons, transport goods and equipment.

Automatic sway control relieves the crane driver and also
ensures faster and more accurate positioning of the load.

In the case of automated motion control, a sway control system
is essential for avoiding the risk of collisions and accidents. In
the case of grab cranes, a completely controlled sway is neces-
sary.

The high-performance solution can be applied for different type
of cranes, like STS, GSU and OHBC cranes.

Furthermore, SIMOCRANE meets also the challenge of mid-
performance market with its drive-based solution SIMOCRANE
Drive-Based Sway Control. Its main function is to damp sway
in manual operation, so that it can recieve the crane driver and

increase productivity.
—>i

SIMOCRANE TPS Truck Positioning System

®
&

Positioning of transport vehicles, comprising trucks with
container trailers, must be performed smoothly and without
delay.

At terminals which use trucks with container trailers for transpor-
tation, drivers are instructed manually or must rely on their judg-
ment. This has a detrimental effect on both personnel safety and
the duration of positioning tasks.

1/10 Siemens CR 1 - 2015
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SIMOCRANE crane technology platform
SIMOCRANE CMS Crane Management System

. Overview
SIMOCRANE CMS Crane Management System

SIMOCRANE CMS
® Hardware

SIMATIC IPC °
(Rack PC, Microbox, Touch PC) m

e Software
SIMOCRANE CMS +

SIMATIC WinCC + options/AddOns

© .

Information
= Site documentation
reference

= |Integration of
customer-specific
information

= Online help system

The SIMOCRANE CMS Crane Management System is a
PC-based visualization software (SCADA) providing operational
data and diagnostic information for crane operators, mainte-
nance personnel, and plant operators.

It also supports maintenance personnel evaluating operational
hours and load cycle counters for the entire terminal using the
Remote Crane Management System. Crane-specific market
applications are delivered with SIMOCRANE CMS, e.g. Replay
function for playing back the crane operator actions, container
operating data statistics and reporting, own designed objects
for crane applications, remote crane diagnosis, etc.

G_CR01_XX_00240a

Fault diagnostics

= Alarm & Event lists

= Information reference
= Historical data

% = Statistical information

(%) .

SIEMENS

Operational data
= Acquisition & Reporting

With SIMOCRANE CMS Siemens relies on well-established
standard of SIMATIC products from the industrial sector. The
crane management system is based on SIMATIC WinCC,
the SCADA software from Siemens, offering all functions of
an advanced visualization software.

Typical fields of application are harbor and industrial crane
systems.

G_CRO1_EN_00381

The crane management system SIMOCRANE CMS includes
various components:

e Crane controller
- CMS standard package for local installation on the crane
(e.g. fault diagnositics, Replay)
- CMS options (e.g. multi-terminal operation, advanced
reporting)

e Management level
- RCMS server and client stations for remote operation

Siemens CR 1 - 2015 1/11
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SIMOCRANE crane technology platform
SIMOCRANE application examples — Drive systems — Motors

. Overview

SIMOCRANE application examples SIMOTICS motors

SIMOCRANE offers arange of perfectly interacting products that
can be combined to fulfill a wide range of different requirements.
The high degree of scalability is a decisive advantage for imple-
menting crane applications ranging from simple, manual appli-
cations to semi-automatic or fully-automatic crane applications.
The diversity and combination possibilities of SIMOCRANE
products for implementing the different requirements will be
illustrated here.

Three-phase induction motors

Through the use of Basic Technology and different Advanced
Technology functions, different applications can be implemen-

ted and various degrees of automation can be achieved.

Besides the high-performance solution SIMOCRANE provides
also a mid-performance solution as well.

Drive systems

Siemens offers the ideal SIMOTICS motor for any application.

The challenge in the field of crane drives is to create increasingly
compact and dynamic motors in a wide range of outputs and
variants. Siemens offers a broad spectrum of hoist and gantry
motors to satisfy these demands. A suitable SIMOTICS motor of

induction design is available for every Motion Control task — with
ratings ranging from 2.2 to 1340 kW.

1 All SIMOTICS motors for Motion Control applications are opti-
i mally designed to operate with the SINAMICS S120 drive sys-
tem.
Y

SINAMICS S120 built-in units
for crane applications

SINAMICS S120 Cabinet Modules
for crane applications

SINAMICS is the drive platform from Siemens designed for
mechanical and plant engineering.

Crane applications place demanding requirements on the
dynamic response and integration capability of additional
technology functions.

SINAMICS S120 provides the solution for these demanding
tasks in combination with the technologies of SIMOCRANE.
SINAMICS S120 is characterized by the following properties:

e Modularity

e Combination capability

e High performance in terms of output and closed-loop control
Multi-axis drives with higher-level motion control solutions for

cranes can be implemented with the SINAMICS S120 modular
system as easily as single-drive solutions.

1/12 Siemens CR 1 - 2015
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SIMOCRANE Standard Technology
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SIMOCRANE Basic Technology
Motion control

Overview

Benefits

Application

Design

Selection and ordering data
More information

Hardware

SIMOTION D435-2 Control Unit
Overview

Benefits

Design

Integration

Technical specifications
Hardware

SIMOTION CX32-2 Controller Extension
Overview

Technical specifications
SIMOTION SCOUT Engineering Software
Overview

Design

SIMOCRANE Drive-Based Technology
Motion control

Overview

Benefits

Application

Design

Selection and ordering data
More information
Engineering Software
Overview

Application

Design

Security information

Siemens provides products and solutions
with industrial security functions that sup-
port the secure operation of plants,
solutions, machines, equipment and/or
networks. They are important components
in a holistic industrial security concept. With
this in mind, Siemens’ products and solu-
tions undergo continuous development.
Siemens recommends strongly that you
regularly check for product updates.

For the secure operation of Siemens pro-
ducts and solutions, it is necessary to take
suitable preventive action (e.g. cell protec-
tion concept) and integrate each compo-
nent into a holistic, state-of-the-art industrial
security concept. Third-party products that
may be in use should also be considered.
For more information about industrial secu-
rity, visit
http://www.siemens.com/industrialsecurity.

To stay informed about product updates as
they occur, sign up for a product-specific
newsletter. For more information, visit
http://support.automation.siemens.com.
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SIMOCRANE Standard Technology
SIMOCRANE Basic Technology

Motion control

. Overview

Crane applications

SIMOCRANE Basic Technology is a system of hardware and
software packages for automating cranes that supports you in
achieving maximum performance with crane applications. The
solution has the following features:

e The SIMOCRANE Basic Technology comprises the following
standard functions and covers the motion control of all of the
main drives of a crane:

- Hoist

- Gantry

- Trolley

- Slewing gear

- Grab

- Jib (boom hoist) or luffing gear

e All of the functions proven in practice are now implemented on
the SIMOTION platform. Furthermore, the latest requirements
have been taken into account.

e New closed-loop control concept for synchronous operation
and positioning with position controller

e Can be adapted to customer-specific requirements, a
package supports both:
- "Ready-to-run" (parameters have only to be assigned) as
well as
- "Ready-to-apply" (adapted by the user)
e The technological basis is the SIMOTION D Motion Control
System.

The SIMOCRANE Basic Technology V3.0 package comprises

the following components:

Hardware

e Control Unit SIMOTION D435-2 with SINAMICS firmware
version as of V4.5

CompactFlash card

e Current firmware version

e Licenses
- SIMOTION MultiAxes (for Motion Control)
- SIMOTION Crane Basic Technology (for functions in the
Crane DCC Library)

CD-ROM with
e Setup with Crane DCC Library and online help
e Crane FB Library

e Standard applications, e.g. for container quay crane (STS -
ship to shore) or ship unloading crane (GSU - grab ship
unloader), etc.

e SIMOTION D4x5-2 V4.3.1 and SINAMICS V4.5 firmware
e Documentation

Properties of SIMOCRANE Basic Technology V3.0:

e Can be operated with SINAMICS DC Master (DCM) via
PROFINET

e Improved usability, e.g. auto-setting function for commis-
sioning

e Virtual internal SIMATIC S7 interface to reduce the external
control hardware

e Web-based tool for commissioning and diagnostics

e Expanded and optimized functionality, e.g. adjustable jerk for
SIMATIC S7

. Benefits

SIMOCRANE Basic Technology provides the following benefits:

e Standard applications significantly reduce the time for
engineering ("ready-to-run")

e Easy adaptation and expansion for customized requirements
("ready-to-apply")

e One platform for all crane technologies (different crane
technologies such as sway control
(SIMOCRANE Sway Control) are systematically based on the
SIMOCRANE Basic Technology)

Consequently:

e The number of interfaces is reduced by using SIMOTION D

e Engineering and commissioning costs are reduced

e Standardization is made easier

. Application

The SIMOCRANE Basic Technology software has a modular
structure. The application solution can be flexibly implemented
for different types of cranes, e.g. for

e Harbor cranes
- STS (ship to shore crane, also for double spreader in tandem
operation)
- RMG (rail mounted gantry crane)
- GSU (grab ship unloader) etc.

e High-performance and mid-performance industrial cranes
with crane-specific technology
- Coil cranes
- Gantry cranes
- Waste incineration cranes, etc.

e Modernization with DC drives or a combination of three-phase
AC and DC drives
- STS (ship to shore crane)
- GSU (grab ship unloader)
- LSC (lifting and slewing crane)
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SIMOCRANE Standard Technology
SIMOCRANE Basic Technology

Motion control

. Design

Structure of an axis grouping with the SIMOTION D435-2
Motion Control System in the crane application

The following components comprise a SIMOTION D crane appli-
cation:

e A SIMOTION D435-2 Control Unit, designed for open and
closed-loop control of a multi-axis drive line-up

e One or several SIMOTION CX32-2 Controller Extensions for
more than 6 axes (see the application example "Topology of
container quay crane" in the "Hardware configuration” section)

e Several SINAMICS S120 Motor Modules (power units)
e Several SINAMICS DC Master Power Modules (power units)

e Other drive components, such as
- Power supply
- Filter
- Reactor, etc.

e The connection between SIMOTION D and the
SINAMICS S120 Motor Modules which is implemented with
DRIVE-CLIQ in a star topology to ensure axis redundancy
(see the application example "Topology of container quay
crane" — "Hardware configuration").

e A CU320-2 Control Unit for open and closed-loop control of
the parallel infeed (up to 4 infeed units)

e One or several SINAMICS S120 Line Modules (in
SIMOCRANE Basic Technology, the infeed unit is separately
controlled by the SIMATIC S7, see the application example
"Topology of container quay crane" — "Hardware configu-
ration").

SIMOCRANE CMS

SIMATIC S7-300

P

M Industrial Ethernet

Hardware configuration

The hardware configuration based on the example of a container
quay crane on the SIMOTION/SINAMICS platform is shown in
the figure below.

The performance of the SIMOTION D hardware allows all crane
technologies, not only Basic Technology, but also Advanced
Technology, e.g. sway control (SIMOCRANE Sway Control), to
be operated from one controller. The individual crane technolo-
gies build on each other systematically.

Additional crane technologies of SIMOCRANE are described in
Chapter 3 SIMOCRANE Advanced Technology and Chapter 4
SIMOCRANE CMS Crane Management System.
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Crane switch
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power supply
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(D Active Interface Module in chassis format
@ Active Line Module in chassis format
® ©U320-2 Control Unit

Topology of container quay crane
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Motion control

. Design (continued)

Configurations with mixed three-phase AC drives (DC/AC) frequently found in modernization projects (see the application
and DC drives (DC/DC) are possible in the SIMOCRANE example "Container crane").
Basic Technology V3.0. Applications such as these are

SIMOCRANE
M
i i SIMATIC S7-300 S
] 1}
[l PROFIBUS B Industrial Ethernet
I DC link
[l PROFINET | [ DRIVE-CLIQ

HMI in cabin — | — —] [ SIMATIC
ET 200
® ®
Hoisting Hoisting
gear 1 gear 2 8
\ \ Line contactor \ 5:
o

Crane switch

Trolley
Transformer Transformer
Infeed Auxiliary power
supply
() SINAMICS DCM (DC Master) (@ CU320-2 Control Unit (@ SMC30 Sensor Module
@ Active Interface Module in chassis format (® SIMOTION D435-2 Cabinet-Mounted
® Active Line Module in chassis format (® Motor Module in chassis format

Topology of a container crane with mixed three-phase AC and DC drives (DC/AC)
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. Design (continued)
SIMOCRANE Basic Technology software

The SIMOCRANE Basic Technology package not only provides
the basic functionality, the SIMOTION Motion Control technology
package (for positioning, synchronous operation, etc.) and stan-
dard libraries, but also the Crane Basic Technology package
complete with 2 libraries. The package also contains several
complete standard applications for cranes.

The modular software concept makes it easier to automate dif-
ferent crane types. With the help of the open software, all crane-

COMMAND

G_CRO1_EN_00205b

specific technologies or functions can be supplied to the user in
the form of function blocks. The software structure is shown for
a coil crane, a container quay crane and a ship unloading crane
in the following examples. Each axis of motion is mapped using
a function module in the software. Controlling and coordinating
the axes are realized at the application level.

Application level

Coil crane

Function blocks for coil crane

COMMAND

G_CRO1_EN_00168b

Application level

Container quay crane

Function blocks for container quay crane
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. Design (continued)

COMMAND

G_CRO1_EN_00169b

Appﬁcation level

Ship unloading crane

Function blocks for ship unloading crane

Each function module (e.g. hoist) has two MCC units and one
DCC chart. Two application programs created in the MCC call
the necessary function blocks from the "Cranes FB Library" for
execution of the function module (e.g. operating mode manage-
ment). In a program created by DCC, the setpoint channel for
velocity and acceleration/deceleration is set up that takes into
account the crane-specific technology (e.g. load-dependent
field weakening) cyclically.

The standard application is created according to crane type,
e.g. "Container quay crane". For "ready-to-run" users, only
parameterization is necessary. For "ready-to-apply" users, this
provides the starting point for individual expansions and
adaptation to address specific crane applications.
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. Selection and ordering data

Scope of delivery

The SIMOCRANE Basic Technology package offers a control
system with hardware and software for various crane applica-
tions.

Article No.
6AU1660-4AA20-0AA0

Description

SIMOCRANE Basic Technology V3.0
for SIMOTION D435-2

consisting of 1 item each
® Hardware

- SIMOTION D435-2 DP/PN
e CompactFlash card

with current firmware version and
licenses
- SIMOTION MultiAxes
(for Motion Control)
- SIMOTION Crane
Basic Technology
(for functions in the Crane DCC Li-
brary)
¢ CD-ROM with
- Setup with Crane DCC Library and
online help
- Crane FB Library
- Standard applications,
e.g. for a ship to shore crane (STS)
or a grab ship unloader (GSU), etc.
- SIMOTION D4x5-2 V4.3.1
and SINAMICS V4.5 firmware
- Documentation

Supplementary components

Depending on the application, the following components can be
supplied for the open-loop and closed-loop control:

Description Atrticle No.

SIMOTION CX32-2 6AU1432-2AA00-0AA0
(SINAMICS Controller Extension for

SIMOTION D435-2)

SINAMICS DRIVE-CLiQ 6SL3055-0AA00-6AA0
Hub Module DMC20

SINAMICS SMC 30 Sensor Module 6SL3055-0AA00-5CA2
Cabinet-Mounted

SINAMICS Terminal Module TM31 6SL3055-0AA00-3AA1
SIMOTION SCOUT V4.4 HF4 6AU1810-1BA44-0XA0
Option package 6AU1810-1JA23-0XA0

Drive Control Chart (DCC) V2.3

Drive systems SINAMICS S120, motors and connection systems
are not included in the package (see Chapter 6 Drive systems).
These components must be ordered separately.

Further information on selection and ordering of supplementary
components can be found in the following Catalogs:

e PM 21 - SIMOTION, SINAMICS S120 & SIMOTICS
e D 81.1 - SIMOTICS Low-Voltage Motors
e |K Pl — Industrial Communication

. More information

Siemens product support

The latest information about SIMOCRANE products, product
support and FAQs can always be found on the Internet at

https://support.industry.siemens.com/cs/
— Product Support — (Enter search term) SIMOCRANE

You can find further information about Crane Application Notes
on the Internet at

https://support.industry.siemens.com/cs/
— Application Examples — (Enter search term) Crane

The latest information about SIMOTION products, product sup-
port and FAQs can always be found on the Internet at

https://support.industry.siemens.com/cs/
— Product Support — (Enter search term) SIMOTION

The latest information about SINAMICS products, product sup-
port and FAQs can always be found on the Internet at

https://support.industry.siemens.com/cs/
— Product Support — (Enter search term) SINAMICS
Notes on licensing

The license depends on the serial number of the memory card
(CompactFlash card). The crane application software cannot
run without a valid license. Licensing is managed via Siemens
Motion Control Web License Manager.

http://www.siemens.com/automation/license
Training
Siemens Cranes offers crane-specific training

http://www.siemens.nl/training/cranes

Siemens CR 1 - 2015




© Siemens AG 2015

SIMOCRANE Standard Technology
SIMOCRANE Basic Technology

Hardware SIMOTION D435-2 Control Unit

. Overview . Benefits

e Cost-effective thanks to the integration of PLC, Motion Control
functions and technology functions directly in the drive

e Employs the innovative SINAMICS S120 design

e Compact design reduces control cabinet size

e |deally suited to modular and distributed machine concepts

e User-friendly operation

. ;/ariable networking via a wide range of communication inter-
aces:
- Industrial Ethernet, PROFIBUS DP and PROFINET IO

onboard

e Powerful thanks to a range of technology functions

e Very simple engineering, from drive commissioning to open-
loop control applications and Motion Control applications

e Easy to service thanks to CompactFlash card, which can be
easily replaced and contains all data (programs, data, drive
parameters)

e \ery fast response as the interfaces between PLC and Motion

SIMOTION D is the compact, drive-based version of SIMOTION Cor?trol are npo longer required

based on the SINAMICS S120 drives family.

With SIMOTION D, the PLC, Motion Control functions and tech-
nology functions as well as the SINAMICS S120 drive software
run on a common control hardware.

SIMOTION D435-2 DP/PN (STANDARD performance) are
Control Units for multi-axis applications in the power range for
up to 32 axes.
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SIMOCRANE Basic Technology

Hardware SIMOTION D435-2 Control Unit

. Design

Interfaces

Display and diagnostics

e |EDs to display operating states and errors
e 3 measuring sockets

e Service switch and mode selector

e Diagnostics button

Onboard 1/0

¢ 12 digital inputs

e 16 digital inputs/outputs (max. 16 as high-speed measuring
inputs, max. 8 as high-speed output cams)

Communication

e 6 x DRIVE-CLIQ

e 2 x Industrial Ethernet (3 x Industrial Ethernet for D4x5-2 DP),
of which one interface easily accessible at the module front

e 2 x PROFIBUS DP

e 1 x PROFINET IO (1 interface with 3 ports, with D4x5-2 DP/PN
only)

e 2 x USB

Data backup
e 1 x slot for SIMOTION CompactFlash card

Further interfaces
e Terminals for 24 V electronics power supply

Option modules

With the TB30 Terminal Board, the SIMOTION D4x5-2 Control
Units can be extended with 4 digital inputs, 4 digital outputs, 2
analog inputs and 2 analog outputs. The TB30 Terminal Board is
plugged into the option slot on the Control Unit. Using the
CBE30-2 Communication Board for PROFINET 10, it is possible
to equip the SIMOTION D435-2 DP/PN Control Units with a 2nd
PROFINET interface with 4 ports.

Applications for a 2nd PROFINET interface:

e 2 separate networks (e.g. one local and one higher-level
network)

e Address space can be doubled to 2 x 4 Kbyte

¢ Maximum number of connectable devices can be doubled to
2 x 64

e Separated to create a fast and a slow bus system/execution
system to efficiently utilize the control performance
- PROFINET onboard: SERVOg,¢; and IPOp,gt
- PROFINET via CBE30-2: SERVO/IPO/IPO2

. Integration

SIMOTION
D4x5-2

PROFINET I103)

X180 B3 |_PROFINET 10 e.g. SINAMICS
P3 | IRT/RT 1/Os $120, ET 200SP
PROFINET I02)
CBE30-2
(optional)
X1400 P1
P2 ||_PROFINET IO e.g. SINAMICS
P3 || IRT/RT I/Os $120, ET 200SP
P4
DRIVE-  x100
ctia i (}g DRIVE-CLIQ cable SINAMICS S120
not [ X104 drive components
D425-2 | X105
Ethernet
) X120 P1
X127 P1 Ethernet cable Etf:jemet
X130 P1 node
X122
R SN | S ——— 12 DI, 16 DI/DO
I/Os X142
Power X124 p=======-=-mmmmmmmmmmmmmee 24\ supply
supply
PROFIBUSDP | pROFIBUS cables PROFIBUS DP
X126 hode
%136 |__SES7901-4BD00-0XA0 Programming
device (PG)
X125 USB memory
USB  x135 stick

G_PM10_EN_00216b

1) X120 only for D4x5-2 DP.
2) D4x5-2 DP/PN only (CBE30-2 as second PROFINET interface).
3) D4x5-2 DP/PN only.

Connection overview SIMOTION D4x5-2

The maximum permissible cable lengths should be taken into
account when planning the cable layout. Functional faults can
occur when using longer cables. The permissible length of
PROFIBUS DP cables depends on the configuration. The
DRIVE-CLIQ cables used for the SINAMICS S120 CU320-2
Control Unit can also be used for SIMOTION D4x5-2

Control Units.
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SIMOCRANE Basic Technology

Hardware SIMOTION D435-2 Control Unit

. Technical specifications

6AU1435-2AD00-0AA0

Product brand name SIMOTION

Product-type designation D435-2 DP/PN
Performance class of the motion STANDARD Performance
control system

Version of the motion control system Multiple-axis system
PLC and motion control performance

Maximum number of axes 32

Minimum PROFIBUS cycle clock ms 1

Minimum PROFINET send cycle clock ms 0.25

Minimum servo cycle clock ms 0.25

Minimum interpolator cycle clock ms 0.25

Servo/IPO clock cycle, remark 0.5 ms in conjunction with integrated SINAMICS S120 drives (SINAMICS Integrated);

0.25 ms in conjunction with SERVOgagT and IPOgagt

Integrated drive control

Maximum number of axes
for integrated drive control

® servo 6

® vector 6

o V/f 12

e remark Alternative control modes; drive control based on SINAMICS S120 CU320-2, firmware version V4.x
RAM (work memory) Mbyte 64

Additional RAM work memory Mbyte 20

for Java applications

RAM disk (load memory) Mbyte 41

Retentive memory kbyte 364

Persistent memory (user data on CF) Mbyte 300

Communication

DRIVE-CLiQ interfaces 6

USB interfaces 2

Industrial Ethernet interfaces 2

PROFIBUS interfaces 2

e remark Equidistant and isochronous; can be configured as master or slave

PROFINET interfaces 1

® remark 1 interface with 3 ports onboard 1 interface with 4 ports optional via CBE30-2 functionality:

supports PROFINET 10 with IRT and RT; configurable as PROFINET IO Control and/or device;
supports media redundancy (MRP and MRPD)

General technical specifications

Fan Double fan/battery module included in scope of delivery
DC supply voltage
e rated value \ 24
® permissible range \ 20.4...28.8
Current consumption, typ. mA 1000
e remark with no load on inputs/outputs, no 24 V supply via DRIVE-CLIQ and PROFIBUS interface
Making current, typ. A 5
Power loss, typ. W 24
Ambient temperature
e during long-term storage °C -25 ... +55
e during transport °C -40 ... +70
e during operating °C +0...+55
- remark Maximum installation altitude 4000 m above sea level. Above an altitude of 2000 m,

the maximum ambient temperature decreases by 7 °C per 1000 m.

Relative humidity without condensation

® during operating phase % 5...95

Air pressure hPa 620 ... 1060

Protection class IP P20

Height mm 380

Width mm 50

Depth mm 270

e remark when the spacer is removed 230 mm deep
Net weight [¢] 3600
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SIMOCRANE Standard Technology
SIMOCRANE Basic Technology

Hardware SIMOTION D435-2 Control Unit

. Technical specifications (continued)

Product brand name
Product-type designation

Performance class of the motion
control system

Version of the motion control system

Digital inputs

6AU1435-2AD00-0AA0
SIMOTION

D435-2 DP/PN
STANDARD Performance

Multiple-axis system

Number of digital inputs 12

DC input voltage

e rated value \ 24

e for signal "1" \ 15...30
e for signal "0" Vv -3...45
Electrical isolation Yes

® remark Yes, in groups of 6
Current consumption for "1" signal level, typ. mA 9

Input delay time for

® signal "'0" — "1", typ. us 50

® signal "1" — "0", typ. us 150

Digital inputs/outputs

Number of digital inputs/outputs

Parameterization possibility
of the digital inputs/outputs

If used as an input
DC input voltage

16
can be parameterized as DI, as DO, as probe input (max. 16), as cam output (max. 8)

e rated value \ 24
e for signal "1" \ 15...30
e for signal "0" \ -3...+45
Electrical isolation No
Current consumption for "1" signal level, typ. mA 9
Input delay time for
e signal "'0" — "1", typ. us 5
e signal "1" — "0", typ. us 50
Measuring input reproducibility us 5
Measuring input resolution us 1
If used as an output
Load voltage
e rated value \ 24
® permissible range Vv 20.4...28.8
Electrical isolation No
Current carrying capacity for each output, max. mA 500
Leakage current, max. mA 2
Output delay for
® signal "'0" — "1", typ. us 150
¢ signal "0" — "1", max. us 400
e signal "1" — "0", typ. us 75
¢ signal "1" — "0", max. us 150

- remark Data for Vo = 24 V; load 48 Ohm; "1" = 90 % Vg, "0" = 10 % Vout
Output cam, reproducibility us 10
Output cam, resolution us 1
Switching frequency of the outputs for
® ohmic load, max. Hz 100
* inductive load, max. Hz 2
e lamp load, max. Hz 11
Short-circuit protection Yes

Additional technical specifications

Backup of non-volatile data
e Backup of retentive data
¢ Buffer time real-time clock

unlimited buffer duration
4 days min.

® remark longer buffer duration of the real-time clock using a battery
inserted in the double fan/battery module

Approvals

e USA cULus

e Canada cULus

e Australia C-Tick

e Korea KCC
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Hardware SIMOTION CX32-2 Controller Extension

. Overview

The SIMOTION CX32-2 Controller Extension is a module in the
SINAMICS S120 booksize format. It enables the extension of the
drive-side computing performance of the SIMOTION D4x5-2
Control Units.

The SIMOTION CX32-2 Controller Extension extends the drive
computing performance by up to 6 vector or 12 V/f axes. This
allows the number of axes of a multi-axis system to be increased
according to the requirements of the application.

If required, up to 5 SIMOTION CX32-2 Controller Extensions can
be operated on one SIMOTION D435-2 Control Unit.

The SIMOTION CX32-2 Controller Extension is connected to the
I SIMOTION D435-2 via DRIVE-CLIQ.

Note:

The SIMOTION CX32-2 Controller Extension can only be used
I with SIMOTION D4x5-2 Control Units. Operation with
| SIMOTION D4x5 Control Units is not possible.

. Technical specifications
6AU1432-2AA00-0AA0
Product brand name SIMOTION
Product-type designation CX32-2
Version of the motion control system Controller Extension

Integrated drive control

Maximum number of axes for integrated drive

control
® servo 6
® vector 6
o V/f 12
® remark Alternative control modes; drive control based on SINAMICS S120 CU320-2, firmware version V4.x
Interfaces DRIVE-CLiQ 4
General technical specifications
Fan No fan
DC supply voltage
e rated value \ 24
® permissible range \ 20.4...28.8
Current consumption, typ. mA 300
e remark with no load on inputs/outputs, no 24 V supply via DRIVE-CLIQ interface
Making current, typ. A 1.6
Power loss, typ. W 7
Ambient temperature
e during long-term storage °C -25 ... +55
e during transport °C -40 ... +70
e during operating °C +0...+55
- note Maximum installation altitude 4000 m above sea level. Above an altitude of 2000 m,

the maximum ambient temperature decreases by 7 °C per 1000 m.

Relative humidity without condensation

e during operating phase % 5...95

Air pressure hPa 620 ... 1060

Protection class IP P20

Dimensions height mm 380

Dimensions width mm 25

Depth mm 270

® remark when the spacer is removed 230 mm deep
Net weight g 2600
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Hardware SIMOTION CX32-2 Controller Extension

. Technical specifications (continued)

Product brand name
Product-type designation
Version of the motion control system

6AU1432-2AA00-0AA0
SIMOTION

CX32-2

Controller Extension

Digital inputs

Number of digital inputs 6

DC input voltage

e rated value \% 24

e for signal "1" \ 15...30
e for signal "0" \ -3...+45
Electrical isolation Yes

® remark in groups of 6
Current consumption for "1" signal level, typ. mA 9

Input delay for

e signal "0" - "1", typ. us 50

® signal "1" — "0", typ. us 150

Digital inputs/outputs

Number of digital inputs/outputs

4

Parameterization possibility
of the digital inputs/outputs

If used as an input
DC input voltage

parameterizable as DI, as DO, as probe input (max. 4)

e rated value \ 24
e for signal "1" \ 15...30
e for signal "0" Vv -3...45
Electrical isolation No
Current consumption for "1" signal level, typ. mA 9
Input delay for
e signal "0" - "1", typ. us 5
e signal "1" — "0", typ. us 50
Measuring input, reproducibility us
Measuring input, resolution us 1
If used as an output
Load voltage rated value \ 24
Load voltage minimum \ 20.4
Load voltage maximum \ 28.8
Electrical isolation No
Current carrying capacity for each output, max. mA 500
Leakage current, max. mA 2
Output delay for
® signal "'0" — "1", typ. us 150
e signal "0" - "1", max. us 400
e signal "1" — "0", typ. us 75
e signal "1" — "0", max. us 100

- remark Data for Voo = 24 V; load 48 Ohm; "1" = 90 % Vg, "0" = 10 % Vout
Switching frequency of the outputs for
® ohmic load, max. Hz 100
e inductive load, max. Hz 2
¢ lamp load, max. Hz 11
Short-circuit protection Yes

Additional technical specifications

Backup of non-volatile data
® Backup of retentive data

unlimited buffer duration

Approvals
* USA

e Canada
® Australia
o Korea

cULus
cULus
C-Tick
KCC
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SIMOTION SCOUT Engineering Software

. Overview

SCOUT is the engineering software for SIMOTION that is inte- Structured Text
grated in STEP 7. SCOUT contains all the tools required for con-
figuration, parameterization, programming, testing, diagnostics
and commissioning of SIMOTION and SINAMICS.

The high-level language ST (Structured Text) provides all lan-
guage elements as text commands. This allows well-structured
applications to be created.

Crane-specific operations, such as operating mode assignment
and management, message frame processing, etc. have been
programmed in ST as function blocks and are stored in the
‘Crane FB Library".

SIMOTION ScouT

SCOUT

Project Management Programming

Workbench _Sr;r:tc(t;[re)d S I M OC RAN E
SIS " Motion Contro Basic Technology

Chart (MCC)

— Option
g Drive Control ( p )
Chart (DCC)

(sw)

Configuration / Parameterization Testing and Commissioning

Hardware and Network
Configuration

Diagnostics for Testing

—_— and Commissioning (Trace) -  FBLibrary
Cre_atlon of Technology Axis control panel B )
Objects Operation Mode

S8= STARTER Drives and > Gt
Commissioning Tool |- Telegram
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SIMOCRANE Standard Technology
SIMOCRANE Basic Technology

SIMOTION SCOUT Engineering Software

. Overview (continued)
Motion Control Chart (MCC)

Motion Control Chart (MCC) is a "flow diagram language" that
can be used to graphically formulate the process procedures in
machines or cranes in a simple manner. The resultis one or more
flow diagrams, comprising MCC blocks that describe the time
sequence of the individual function module. Due to its special
means of expression, MCC (Motion Control Chart) is ideally
suited to programming sequential processes.

Various MCC blocks are available for controlling the machine,
for example, conditions must be fulfilled, 1/0 signals can be
read or set, calculations can be formulated and different control
structures such as condition (IF), cases (CASE) and loops
(WHILE, REPEAT UNTIL) can be programmed.

All MCC blocks — a selection of the most important SIMOTION
functions — are available in toolbars, see figure below.

In SIMOCRANE Basic Technology, MCC is implemented for
the sequence control of every function module (e. g. hoist).
This results in a clear flow chart for the drive-based control.
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Motion Control Chart (MCC)

Optional Drive Control Chart (DCC) packages

The Drive Control Chart (DCC) option packages for SIMOTION
and SINAMICS extend the possibilities for easy graphical con-
figuration of technology functions using pre-defined function
blocks.

Multi-instance capable function blocks are selected from a pre-
defined library and graphically interconnected using drag and
drop. The standard function block library comprises a large
number of closed-loop control, arithmetic and logic blocks as
well as extensive open and closed-loop control functions.

In the Crane DCC Library, individual crane-specific technolo-
gies (e.g. load-dependent field weakening) can be pre-config-
ured using the SIMOTION standard DCC Library and encapsu-
lated in individual macro modules. These Crane DCC blocks are
used for setpoint conditioning (velocity, acceleration) of the
function module (e. g. hoist) at the time-cycle level. In this man-
ner, transparent closed-loop control related structures are shown
and previously created blocks can be reused many times.
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Drive Control Chart (DCC)
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. Design

The function library Standard applications

The "Crane DCC Library" comprises a collection of blocks (e.g. The standard applications comprise several ready-to-use con-
load-dependent field-weakening) which are implemented as figured function modules for different crane types, e.g. "Con-
'Drive Control Charts (DCC)" blocks. DCC is a representation tainer quay crane" or "Ship unloading crane". These solutions are
which supports graphic configuring and interconnecting. The ‘ready-to-run" for the user who only needs to set the parameters
functional scope of the crane library is described in detail in the appropriately. In the case of large-scale adaptation and expan-
section "Technology functions". sion, these standard applications can be used as a starting point

for "ready-to-apply". Expandability and flexibility have therefore

The "Crane FB Library" consists of a collection of blocks (e.g. been taken into acoount

Operation Mode) which have been programmed in "Structured
Text" (ST). These function blocks are called up in the drive-
based sequence control at the MCC level.
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— @ Pre limit switch

— (0 Start pulse
— FB Library
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— Control Axis
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SIMOTION technology package
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. Design (continued)
Function modules and operating modes

The application software has a modular structure according to operating modes and technology functions used are shown in
crane types. An overview of the function modules, their the following tables.

Function modules

Number of axes

Control modes

Operating modes

Hoist 4 e Positioning single axis ® Automatic
* Master-slave operation * Manual
e Synchronous operation ® Speed controlled (jogging)
e Sway control
 Basic positioning
Trolley 2 ® Speed controlled ® Automatic
® Positioning single axis * Manual
* Master-slave operation ® Speed controlled (jogging)
® Synchronous operation * Encoderless emergency mode
e Sway control
® Basic positioning
Gantry 2 e Speed controlled * Automatic
e Positioning single axis * Manual
* Master-slave operation ® Speed controlled (jogging)
® Synchronous operation * Encoderless emergency mode
® Basic positioning
Boom 1 ® Speed controlled ® Speed controlled (jogging)

Holding and closing gear 4 ® Speed controlled ® Speed controlled (jogging)
* Separate positioning with one axis * Sway control
(holding or closing gear) « Basic positioning

® Synchronous operation between both axes

Slewing gear 1 e Speed controlled * Automatic
® Positioning * Manual
® Speed controlled (jogging)
* Encoderless emergency mode

 Basic positioning

Overview of the function modules and operating modes
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. Design (continued)
Technology functions

No.

1

Function
Load-dependent field weakening

Brief description

Using the DCC block, a supplementary speed setpoint is calculated dependent on the
load. This speed increase for partial loads above the rated speed is required for cranes
to increase the handling capacity.

Prelimit switch (selectable limiting)

The velocity of the drive can be limited using the DCC block when a pre-defined
prelimit switch is reached.

Start pulse

Using the DCC block, "load sag" when starting hoists with a suspended load is
prevented.

Switch-over of the ramp-function generator in the field-weaken-
ing range and when selecting heavy-duty operation

Using the DCC block, the acceleration and deceleration times are modified for
heavy-duty operation or in field weakening.

Current distribution monitoring

Using the DCC block, the current setpoint/actual values from the master and slave
are monitored. A signal is generated if a specified difference is exceeded.

Slack rope controller

This function prevents a slack rope developing in the goods being handled when
the grab is closed. The slack rope controller also ensures that the grab can bury itself
into the material to be moved and therefore ensuring the maximum filling level.

Current equalization control for orange-peel bucket operation

When raising and lowering the closed grab, the tension levels in the holding and
closing ropes should be approximately the same. This means that the hoisting power
is optimally distributed across the two motors.

Slewing velocity dependent on the length of overhang

The speed of the slewing gear is adapted depending on the luffing gear length of
overhang in order to keep the circumferential velocity constant.

Ramp-up/ramp-down time dependent on the length of over-
hang + influence of the ramp-function generator dependent
on the velocity

For cranes with luffing gear, with increasing length of overhang, the load torque for the
slewing gear increases while accelerating. In order to avoid that the current limits are
reached, the ramp-up and ramp-down times are linearly adapted as a function of the
length of overhang.

Master switch

Using the DCC block, the drive can be moved with a fine sensitivity using the master
switch for manual positioning.

Anti-slip control

The velocity between the motor encoder and the external encoder is monitored using
the DCC block. If an excessively high velocity deviation occurs, the velocity or the
acceleration is adapted in steps.

Heavy duty or constant field weakening

With the DCC block, the drive becomes capable of heavy-duty operation (HeavyDuty)
or operation with constant field weakening (FieldWeak) through variation in the velocity.

Monitoring for overspeed

For hoist applications, using the DCC block, an overspeed condition is monitored
or a setpoint-actual value deviation is detected (this is not a fail-safe function).

Monitoring the setpoints

The DCC block is used to monitor whether the velocity, acceleration or deceleration
have been reduced between the command being output from the S7 and implementa-
tion in the drive. Further, it is monitored as to whether the drive is in field weakening.

Continuous load measurement

This DCC block is required for grab cranes. A continuous load measurement is carried
out to guide the crane driver if the grab is not visible. The message "Grab touchdown"
is also displayed.

Grab monitoring

In the case of closing gear, the block DCC GrabMonitor can be used to detect bulky
load material.

Time-optimized positioning for a single axis

Using the SIMOTION system function, the drive can be moved to the target position as
quickly as possible and precisely with the specified maximum velocity and accelera-
tion/deceleration.

Master-slave closed-loop torque control

Master-slave operation is used if 2 motors are connected to a common shaft. The mas-
ter operates either closed-loop position controlled or closed-loop speed controlled
depending on the operating mode. The slave only operates closed-loop torque con-
trolled. The master sends the torque as torque setpoint to the slave.

Synchronous operation

Synchronous operation control is used if 2 motors are connected to a common load.
Depending on the operating mode, the master and slave operate either closed-loop
position controlled or closed-loop speed controlled. The slave receives a speed or
position setpoint depending on the operating mode from the master via a gear (gear
ratio 1: 1). The functional scope has been expanded with the implementation of flying
referencing/homing, offset compensatory control, establishing/canceling fixed offset,
and cornering movement.

20

Tandem operation

Tandem operation is an extension of the synchronous operation control mode.
Synchronous operation motion control takes place between 2 groups. In each group,
2 drives can be coupled in master-slave closed-loop torque control or also in synchro-
nous operation. The function is suitable to address applications for both harbor cranes,
such as a double spreader container crane or large ship unloaders with 4 drum grabs,
as well as industrial cranes with several hoists and trolleys.

21

Cornering movement

Using this function, cornering movement for crane long travel (gantry) can be executed
in closed-loop speed controlled operation.

22

Brake test

The mechanical brake function (e. g. hoist) should be regularly checked using this
function. To do this, the axis moves against the closed brake with a certain torque
setpoint in order to check the braking capability of the brake.

Basic positioning

Crane-specific technology functions
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This is a positioning that does not use the position controller of the axis but is calcu-
lated in the Crane FB Library; it is suitable for systems that tend to be subject to
mechanical vibration, such as trolleys on STS cranes.
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. Overview

SIMOCRANE Drive-Based Technology is drive-based and offers

a compact functional scope within the SINAMICS environment.

Highlights of SIMOCRANE Drive-Based Technology are fast

commissioning by using standard applications and a high

degree of flexibility through the appropriate adaptation possibi-

lities.

SIMOCRANE Drive-Based Technology encompasses the

following features:

¢ All of the functions that have been proven in practice and
required for mid-performance applications are available on
the new SINAMICS platform for parameterization

e Pre-configured standard applications for hoist and trolley/
gantry with control via PROFIBUS DP or via I/O signals
("ready-to-run”, only have to be parameterized using script)

e Can be adapted to customer-specific requirements -
"ready-to-apply" (for adaptation by the user).

The SIMOCRANE Drive-Based Technology V1.0 SP1 HF2

package comprises the following components:

CompactFlash card

e with the crane-specific firmware version for SINAMICS S120
(V4.7)

CD-ROM with

e Cranes DCC blocks

e Standard applications

* Documentation

The features of SIMOCRANE Drive-Based Technology V1.0

SP1 HF2 are as follows:

e Can be operated with SINAMICS PM340 Power Modules/
PM Chassis and PM250 Power Modules

e The extended onboard I/O on the CU310-2 Control Unit permit
the control of the standard application

e Additional customer requirements have been taken into
account in the application, for instance, digital master switch,
combination between start pulse and SINAMICS brake control

. Benefits
¢ Crane technology embedded in the drive
e Fast commissioning
e Use of standard applications

. Application

SIMOCRANE Drive-Based Technology complies with the
challenges of mid-performance cranes in ports and industrial
environments.

. Design

A mid-performance crane application includes the following
components:

Hardware

A distributed single-axis solution with SINAMICS S120 AC/AC
drive and the corresponding Power Modules for hoist, trolley and
gantry

e AC/AC drive comprising:
- SINAMICS CU310-2 Control Unit and PM250/PM340/
PM Power Module in the chassis format (can be selected)
with SIMOCRANE Drive-Based Technology V1.0 SP1 HF2
and SINAMICS V4.7

e Selectable control via onboard I/O terminals or PROFIBUS;
when required, also additionally via the SINAMICS Terminal
Module TM31

¢ We strongly recommend that encoders are used for hoist
applications
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. Design (continued)
Hardware configuration

Typical hardware configurations used in mid-performance crane
applications are shown in the following examples. It involves an
overhead bridge crane (OHBC), controlled using I/O signals or
using PROFIBUS DP communication.

Itis especially important to note that the crane can be controlled
just using the onboard 1/O (see "Topology with onboard I/0O") with
SIMOCRANE Drive-Based Technology V1.0 SP1 HF2.

For hoist applications, an encoder is required for safety reasons.

Master switch

Topology with onboard /O

= SIMATIC
§7-300

=[]

B PROFIBUS

SINAMICS with
CU310-2 DP
Control Unit

G_CRO1_EN_00332b

Cross travel
(trolley)

Long travel
(gantry)

7 SIMATIC
ET 200

SIMOCRANE CMS Lean

Main hoist

gear

Cross travel
(trolley)

Topology with PROFIBUS DP

Software

e Special SINAMICS Firmware V4.7 HF11 for crane applica-
tions. The following Power Modules and functions can be
operated using this firmware:

- PM340 Power Module (2-quadrant operation)

- Power Module in chassis format (2-quadrant operation)
- PM250 Power Module (4-quadrant operation)

- Safety Integrated functions

- Vector control, V/f control

- NO servo control

Long travel 1
(gantry)

Long travel 2
(gantry)

e Crane technology in DCC blocks, e.g. load-dependent field
weakening, start pulse etc.

e Standard applications via PROFIBUS or via onboard
I/O terminals for the single axis of the hoist, trolley or gantry
(selectable using the appropriate scripts)

e SINAMICS functions, e.g.:
- Master-slave closed-loop torque control
- Brake control logic
- Time-optimized positioning
- Safety Integrated function
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. Selection and ordering data

Scope of delivery

The SIMOCRANE Drive-Based Technology V1.0 SP1 HF2
package (article number: 6GA7270-1AA11-0AA0) for
SINAMICS Control Unit CU310-2 will be supplied.

The scope of delivery of SIMOCRANE Drive-Based Technology
includes:

Article No.
6GA7270-1AA11-0AA0

Description

SIMOCRANE Drive-

Based Technology V1.0 SP1 HF2
for SINAMICS Control Unit CU310-2
each comprising 1 package

e CompactFlash card

with crane-specific firmware
version V4.7 HF11

e CD-ROM with
- Cranes DCC blocks
- Standard applications
- Documentation

Supplementary components

Atrticle No.
6SL.3040-1LA00-0AAQ

Description

SINAMICS S120
Control Unit CU310-2 DP

SINAMICS Terminal Module TM31  6SL3055-0AA00-3AA1

SINAMICS STARTER V4.3 SP1
(DVD)

6SL3072-0AA00-0AGO

DCC SINAMICS V2.2 SP1 6AU1810-1HA22-1XA0

Drive systems, motors and connection systems for
SINAMICS S120 are not included in the package (see Chapter 6

Drive systems). These components must be ordered separately.

Additional information on selecting and ordering supplementary
components is provided in the following Catalogs:

e D 31 - SINAMICS Inverters for Single-Axis Drives and
SIMOTICS Motors

e PM 21 - SIMOTION, SINAMICS S120 & SIMOTICS
e D 81.1 - SIMOTICS Low-Voltage Motors
e |K Pl — Industrial Communication

. More information

Siemens product support

The latest information about SIMOCRANE products, product
support and FAQs can always be found on the Internet at

https://support.industry.siemens.com/cs/
— Product Support — (Enter search term) SIMOCRANE

Additional information about Crane Application Notes can be
found on the Internet at

https://support.industry.siemens.com/cs/
— Application Examples — (Enter search term) Crane

The latest information about SINAMICS products, product sup-
port and FAQs can always be found on the Internet at

https://support.industry.siemens.com/cs/

— Product Support — (Enter search term) SINAMICS
Training

Siemens Cranes offers crane-specific training courses:

http://www.siemens.nl/training/cranes
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. Overview

The user-friendly STARTER commissioning tool can be used for:
e Commissioning

e Optimization

® Diagnostics

This software can be operated either as a standalone PC ap-
plication, integrated in SIMATIC STEP 7 with TIA compatibility
via Drive ES Basic, as well as integrated in the SIMOTION
Engineering Software SCOUT. In both cases, basic functions
and handling are identical.

First commissioning is guided by a wizard which makes all the
basic settings in the drive. Therefore, getting a motor up and run-
ning is merely a question of setting a few of the drive parameters
as part of the drive configuration process. The travel commands
can be simply entered from the PC via the control panel.

The individual settings are made using graphic parameterizing
screen forms, which precisely visualize the principle of operation
of the drive (see "STARTER project navigator"), or as before, us-
ing the expert list (see the figure "Parameter assignment using
the expert list")

In addition, the following functions are available for optimization
purposes:

¢ Self-optimization of the co