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10.2004 Guidelines for Start-Up

For START-UP of the unit, please refer to Section 3 "First Start up" in the operating
instructions supplied with the inverters/converters.

In the following, we would like to give you some tips on how to proceed further and how to use
the COMPENDIUM for detailed PARAMETERIZATION of the units.

Preparatory measures for detailed parameterization

Make yourself familiar with the connection diagrams of the power and control terminals:
You can find these in the operating instructions for the units and options in the section
"Connecting-up" (in the case of optional boards, consult the "Description" section as well).
The operating instructions are supplied with the units.

Make yourself familiar with the basic functions of the units (brief introduction):
see the following sections in this Compendium:

+ Section 4: "Function blocks and parameters"
(blocks, connectors, binectors, parameters, data sets, BICO system)

¢ Sections 5.1 to 5.3: "Parameterization”
(parameter menus, operator control and displays on the PMU (operator control panel))
(Section 5.4 "Parameter input via the OP1S" only if necessary)

DETAILED PARAMETERIZATION (COMPENDIUM):

GENERAL TIPS

¢ The units can be parameterized with the PMU / OP1S (operator control panels) or with a
PC and the DriveMonitor software package.

+ If you need more detailed information about specific parameters, connectors or binectors,
you can find a "parameter list", with a connector and binector list added onto the end,
plus an overview of the data-set parameters (assignment of the indices) in the appendix
(Volume 2) of the Compendium.

(Please note the "Explanations" at the beginning of the parameter list!)
These lists can be used as a reference whenever necessary.

¢ If faults or alarms occur during start-up (Fxxx , Axxx), you can find detailed descriptions of
them in the appendix (Volume 2) under "Faults and Alarms".

¢ The units are delivered with their factory setting.
If you want to restore the factory setting in the case of a repeat start-up, incorrect inputs or
a change between the type of start-up indicated below (Sections 1.), 2.) and 3.)), this can
be done at any time with the function described in Section 6.1, "Parameter reset to factory
setting".
(Abbreviated instructions: P053 =6 > P060 = 2 > P970 = 0)

The following are the different types of start-up. In the annex, there are some tips on
information to be found in the internet.

1.) Paramterization of the basic unit during initial start-up

2.) Parameterization of the F01 technology option (if present) during initial start-up
3.) Parameterization of the unit by means of downloading if data backup is provided
¢ Annex (tips on information in the internet)
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1.) Parameterization of the basic unit during initial start-up
Choose the method of start-up you require:
1.1) Initial start-up:
a.) Quick parameterization
(QUICK standard start-up in order to quickly "turn" the motor for the first time, for

example, and to test its basic functioning)
* See Section 6.3.3.

b.) "Menu-guided start-up" with PC / DriveMonitor
(QUICK standard start-up in order to quickly "turn" the motor for the first time, for
example, and to test its basic functioning)
* See DriveMonitor (menu: " Parameters" > submenu:
"Menu-guided start-up")

c.) Detailed parameterization
* See Section 6.2
* After completing parameterization in accordance with Section 6.2, you can
use the following setting to start the drive immediately and test it:
(precondition: P366 = 0 (STANDARD)):
* P554.i1 =10 ; P555.i1 = 10:
The drive can be switched ON and OFF (coast to stop without electrical
braking torque) by means of terminal -X101 / 3.
* P443.i1 = 41; P462.i1 = 3 sec; P464.i1 = 3 sec; (as long as V/f characteristic
has first been selected with P290 = 1: P320.i1 = 75): the setpoint can thus
be specified in % by means of P401.i1 (ramp-up/ramp-down times = 3 sec).

For further parameterization, see the following "Notes on how to proceed further".

Notes on how to proceed further

You should always refer to the function diagrams first (graphic illustration of functions)
before carrying out further parameterization (process data (control values, setpoints and
actual values), functions etc.) or diagnosis.

They can be found in the appendix (Volume 2) of the Compendium.

The function diagrams are subdivided into those for basic functions, free function blocks,
supplementary boards (EBx, SCBx) and the FO1 technology option.

Use the list of contents (at the beginning of the function diagrams) to look for functions.
First read the following pages:
¢ Basic functions:

"General": Pages [10], [12], [15], [20], [30]
"Diagnostics":  Pages [510], [515]
"Functions": Pages [540], [550]

+ Free function blocks (if used):
"Sampling times, sampling sequence": Page [702]
(see also Section 7.1: "Functions / Basic functions")

¢ Control word commands and status word messages:
In addition to the function diagrams (pages [180], [190], [200], [210]), you can find
detailed descriptions of the individual commands /messages in Section 10, "Control Word
and Status Word".

¢ Interfaces (USS, PROFIBUS, SIMOLINK, CAN):

In addition to the function diagrams, you can find detailed descriptions of the interface
functions in Section 8, "Communication".
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2.) Parameterization of the F01 technology option (if present) during initial start-up

After completing "parameterization of the basic unit during initial start-up" (Point 1), you can
parameterize the FO1 technology option.

First read the sections you need for your application in Section 9 "Technology F01" of the
Compendium and, at the same time, refer to the function diagrams for the F01
technology option in the appendix (Volume 2) of the Compendium.

Please pay special attention to pages [799], [800], [802] and [850] in the function diagrams
for the FO1 technology option.

If you are interested in more detailed information on the technology functions (especially if
SIMATIC S7 / GMC-BASIC / GMC-OP_OAM / M7 are used), you can find relevant details in
the "Motion Control planning package for MASTERDRIVES MC and SIMATIC S7" (manual /
CD-ROM can be ordered separately).

Here, you can also find detailed descriptions of the technology-specific fault messages of
the unit for job management, AUTOMATIC BLOCK (U591), and the GMC-FBs) in "Appendix
A",

3.) Parameterization of the unit by means of downloading if data backup is provided:

The parameter settings to be entered for your application are available, stored in the OP1S
or as a DriveMonitor file.

3.1) Start-up if data protection provided:
a.) Parameter set stored in the OP1S:

Download by means of OP1S

* See Sections 6.3.2 and 5.4

b.) Parameter set available as a DriveMonitor file:

Download by means of DriveMonitor
* See Section 6.3.2 or on-line help of DriveMonitor

¢ ANNEX (tips on information in the internet):

Information and software in the INTERNET relating to SIMOVERT MASTERDRIVES:

¢ Inthe INTERNET, you can find the following: software releases (DOWNLOAD of current
firmware for the units), additions and alterations to the manuals / Compendium,
frequently asked questions, service contact points, a HOTLINE and so on.
Contents located under:
SIEMENS / Products & Solutions / Product index / Variable-speed drives /
MASTERDRIVES MC / contact partner / A&D Automation and Drives /
Support, Training & Services / Customer Support / Variable-Speed drive Systems
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Definitions and Warnings

Qualified personnel  For the purpose of this documentation and the product warning labels,
a "Qualified person” is someone who is familiar with the installation,
mounting, start-up, operation and maintenance of the product. He or
she must have the following qualifications:

+ Trained or authorized to energize, de-energize, ground and tag
circuits and equipment in accordance with established safety
procedures.

+ Trained or authorized in the proper care and use of protective
equipment in accordance with established safety procedures.

¢ Trained in rendering first aid.

DANGER indicates an imminently hazardous situation which, if not avoided, will
result in death, serious injury and considerable damage to property.

WARNING indicates a potentially hazardous situation which, if not avoided, could
result in death, serious injury and considerable damage to property.

CAUTION used with the safety alert symbol indicates a potentially hazardous
situation which, if not avoided, may result in minor or moderate injury.

CAUTION used without safety alert symbol indicates a potentially hazardous
situation which, if not avoided, may result in property damage.

NOTICE NOTICE used without the safety alert symbol indicates a potential
situation which, if not avoided, may result in an undesireable result or
state.

NOTE For the purpose of this documentation, "Note" indicates important

information about the product or about the respective part of the
documentation which is essential to highlight.
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WARNING

NOTE

Hazardous voltages are present in this electrical equipment during
operation.

Non-observance of the warnings can thus result in severe personal
injury or property damage.
Only qualified personnel should work on or around the equipment

This personnel must be thoroughly familiar with all warning and
maintenance procedures contained in this documentation.

The successful and safe operation of this equipment is dependent on
correct transport, proper storage and installation as well as careful
operation and maintenance.

This documentation does not purport to cover all details on all types of
the product, nor to provide for every possible contingency to be met in
connection with installation, operation or maintenance.

Should further information be desired or should particular problems
arise which are not covered sufficiently for the purchaser's purposes,
the matter should be referred to the local SIEMENS sales office.

The contents of this documentation shall not become part of or modify
any prior or existing agreement, commitment or relationship. The sales
contract contains the entire obligation of SIEMENS AG. The warranty
contained in the contract between the parties is the sole warranty of
SIEMENS AG. Any statements contained herein do not create new
warranties or modify the existing warranty.
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05.2003 System Description

1 System Description

1.1 Overview

The SIMOVERT MASTERDRIVES MC (Motion Control) belongs to the
SIMOVERT MASTERDRIVES product group. This product group
represents an overall modular, fully digital component system for
solving all drive tasks posed by three-phase drive engineering. The
availability of a high number of components and the provision of various
control functionalities enable it to be adapted to the most diversified
applications.

Control functionality The control functionality is determined by the software stored in the
inverter and converter modules. The following different control versions
are provided within the SIMOVERT MASTERDRIVES product group:

+ Vector control (VC)
Vector control for higher demands regarding accuracy and dynamic
performance

¢ Motion control (MC)
Vector control for servo-drive applications, as an option with higher-
level technology functions

Components The SIMOVERT MASTERDRIVES product group comprises the
following components:

¢ Accessories Complete converters

Inverters

Rectifier units (RU)

Rectifier/regenerative feedback units (RU, AFE)
Braking units and braking resistors

Capacitor module (CM)

Linking module

DC link bus module

Line filters

Input reactors

Fuses

Optional boards:

- Sensor boards (SBx) for speed and position sensing
- Communication boards (CBx) for field bus interfacing

- SIMOLINK (SLx) for fast transmission of setpoints and actual
values

+ Software options
¢ Accessories

® & & & 6 O O O o o o
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1.2

System description

The control functionality of Motion Control is especially tailored to the
demands of servo-drive engineering. The vector current control enables
fast current injection into the motor windings in conjunction with short
sampling times. The related highly dynamic build-up of the torque
provides a good basis for higher-level closed-loop control circuits.

With the closed-loop current control, it is possible to operate both
synchronous motors and induction motors. Various types of encoders
can be used for sensing the necessary speed and positional signals.

The Motion Control functionality is available both in converter and
inverter modules which are designed for a system voltage range of
380V —-15%1t0480V + 10 %.

All units are provided with a comprehensive basic functionality which
can be expanded, if required, by extensive technology and
communication functions by the use of software and hardware options.
This enables the units to be adapted to the most diversified conditions
of service. All closed-loop control functions are implemented with freely
assignable function blocks which can be combined as desired. This
enables the software to be flexibly adapted to various applications.

Menu structures stored in the unit software simplify start-up and
visualization of the drives in conjunction with various operator control
panels. PC-assisted tools enable effective parameter setting and data
security.

1-2
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Performance The units with Motion Control functionality have the following
features performance features:

Available as a converter and as an inverter module
Output range from 0.5 kW to 250 kW

Various configurations possible for multi-axis drives
Integrated DC link bus module and fusing
integrated "Safe STOP" function (optional)

Control functionality with servo-characteristics for synchronous and
induction motors

Interfacing of various position encoders and tachometers

Integrated USS interface for the configuration of simple bus systems
Interfacing of various field buses

Drive networking with up to 200 nodes via SIMOLINK

Integrated technology functions for positioning, synchronism and
cam disk

*® & & & o o

* & & o o

+ Definition of the closed-loop control structures by means of freely
assignable function blocks

User-friendly start-up and diagnostics procedures
¢ Menu prompting

¢ Graded operator control and visualization by means of an integrated
simple standard operator control panel, a user-friendly operator
control panel or via PC
Uniform PC-capable programming software (DriveMonitor)

In accordance with the currently applicable European standards, CE
designation

¢ UL/CSA approval

1.3 Construction sizes

The power components (converter, inverter, rectifier unit and
regenerative feedback unit) used for the Motion Control functionality are
available in three types of construction. With reference to the
converter/inverter, control versions are available which are assigned to
the following output ranges:

¢ Compact PLUS 550 W to 18.5 kW

¢ Compact 2.2 KW to 37 kW

¢ Chassis 45 kW to 250 kW

Siemens AG  6SE7087-6QX70 (Version AD)
SIMOVERT MASTERDRIVES Compendium Motion Control 1-3



System Description 05.2003

14 Communication

A differentiated communication concept makes it possible to use the
correct communication medium depending on the respective
requirement. The following communication interfaces are available:
+ Integrated serial interface(s) with USS protocol for parameter

setting, operator control and visualization of the units with OP1S or
PC

+ Optional boards for various field bus interfaces (e.g. Profibus DP) for
integration in the automation

¢ Optional board for connecting up SIMOLINK for fast and
synchronous data transfer between technologically connected drives
(e.g. angular synchronism).

SIMATIC S7

DDE

(=l =}

N

Profibus DP
USS Bus
Operator control and y
visualization
Fig. 1-1 Communication

6SE7087-6QX70 (Version AD) Siemens AG
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Configuration and Connection Examples

DANGER

2.1
2.1.1

21.2

CAUTION

Configuration and Connection
Examples

The device must be disconnected from its voltage supplies (24 V DC
electronics supply and DC link / mains voltage) before the control and
encoder leads are connected or disconnected!

Compact PLUS type units
Single-axis drive

The single-axis drive (see Fig. 2-1 on page 2-2) is used if only single-
drive tasks need to be accomplished or if power equalization through
several axes is either undesired or not possible.

For this purpose, a converter is used that is directly connected to the 3-
phase supply via an external main contactor, a line filter and a line
reactor as necessary. Any regenerative energy is stored in the
capacitor module or reduced in the braking resistor.

Multi-axis drive up to 3 axes

In the case of multi-axis drives (see Fig. 2-2 on page 2-3) a converter
(AC-AC) can be combined with inverters (DC-AC). The converter
rectifies the line voltage and supplies the inverters with direct voltage
via the DC link bus module. The power supply integrated in the
converter further provides the 24 V supply voltage for the electronics of
a maximum of 2 inverters.

If more than 2 inverters are connected, the 24 V supply for the
electronics must be provided by an external power supply.

The total rated output currents of the inverters supplied by a converter
must not exceed the rated output current of the feeding converter (in
the case of 6SE7021-0EP50 only half the rated output current).

The regenerative energy generated in one axis can either be used up
by the other motors, stored in the capacitor module or reduced in the
braking resistor.

Siemens AG

6SE7087-6QX70 (Version AD)

SIMOVERT MASTERDRIVES Compendium Motion Control 2-1
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21.3 Multi-axis drive

In the case of multi-axis drives (see Fig. 2-3 on page 2-4) with more
than 3 axes, several inverters are connected to the line voltage via a
common rectifier unit.

An external power supply is required for the 24 V supply voltage for the
inverter electronics.

The regenerative energy originating in one axis can be used by the
other motors, stored in the capacitor module or dissipated in the
braking resistor.

PE
3AC 50 - 60 Hz L1
380 -480V ™~
L2 L
L3 L
’_L Main switch
A1
o [0 )]
777
< | T A
Braking
Control resistor
voltage Line filter -
AC 230V o
/
D' c
X7 DC link bus O Om=O=O O=O
module D' C U V WPE1TH G
510 - 650 V
X3o PE3 XSO PE3
D D
CC O c
(o2 O
X9.2 X
A
X100.33; Or*O
+ 34i Oe=0O
24V
oV @ 2: =0 USS bus
230 V ’
X101
D X103 4]
[
o> 3
o O 045
o
Control
voltage 12
AC 230V
Capacitor module AC-AC converter
Compact PLUS type Compact PLUS type
U2 v2 w2 PE2

‘ Options are shaded in gray

Motor encoder: PTC/KTY :
Resolver SBx in

- Encoder Slot C
— - Pulse encoder

- Multiturn encoder

Fig. 2-1 Configuration example of a single-axis drive of the Compact PLUS type
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Configuration example of a multi-axis drive with rectifier unit of the
Compact PLUS type

Fig. 2-3
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Configuration and Connection Examples

21.4 Configuration and connection examples (Compact PLUS)

NOTE

1) Line contactor
Q1

2) Line fuses

3) Line
commutating
reactor

4) 24V power
supply

5) ON/OFF

6) OFF switch

The following explanations refer to the numbered gray triangles in Figs.
2-1 to 2-3. These figures are just examples of possible configurations of
drives. The necessary individual components have to be clarified
according to the specific task.

The information and notes required for dimensioning the individual
components and the respective order numbers can be found in the
Catalog.

All the equipment is connected to the line via the line contactor, which
is used to separate it from the line if required or in the event of a fault.
The size of the line contactor depends on the power rating of the
connected converter or inverter.

If the line contactor is controlled from the converter, the main contactor
checkback time P600 should be set to at least 120 ms.

According to their response characteristic and to suit the requirements,
the line fuses protect the connected cables and also the input rectifier
of the unit.

The line commutating reactor limits current spikes, reduces harmonics
and is necessary for keeping system perturbations to within the limits
laid down by VDE 0160.

The external 24 V supply is used to maintain the communication and
diagnostics of the connected-up units even with powered-down line
voltage.

The following criteria apply regarding dimensioning:

+ A current of 1 A must be provided for the rectifier unit, and a current
of 2 A for each inverter connected.

¢ When the 24 V supply is powered up, an increased inrush current
will be generated that has to be mastered by the power supply.

+ No controlled power supply unit has to be used; the voltage must be
between 20 V and 30 V.

In the case of a single drive and a multi-axis drive without a rectifier
unit, a switch is used to energize or de-energize the line contactor.
When they are switched off, the drives are not brought to a controlled
standstill, but are braked only by the load.

In the case of a multi-axis drive with a rectifier unit, a pushbutton is
used to energize the line contactor. The line contactor is kept energized
by means of a lock-type contact connected to the fault signaling relay of
the rectifier unit, as long as no fault is detected at the rectifier unit.

Operating the OFF switch causes the line contactor to open
immediately.

The drives are not brought to a controlled standstill, but are braked only
by the load.

Siemens AG  6SE7087-6QX70 (Version AD)

SIMOVERT MASTERDRIVES
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7)

8) Internal USS bus

9)

10) X320 interface of

Fault signaling
relay

X101

the rectifier unit

If a fault occurs in the rectifier unit, a fault message is output via the
connecting contacts of the signaling relay.

When the 24 V supply is connected, the relay closes as long as no fault
is present.

In the event of a fault, the lock of the line contactor is opened, the
contactor drops out and the drives coast down.

The USS bus is used for the internal communication of the units and

only has to be connected if it is required.

The digital inputs and outputs and the analog input and output have to

be assigned according to the requirements of the drives.

CAUTION: Terminal X101.1 may not be connected with the
external 24V supply.

The X320 interface of the rectifier unit serves only for permanently
connecting the user-friendly OP1S operator control panel and for
connection to the on-line inverters.

Please refer to the relevant operating instructions for the applicable
measures and notes for correct operation.

11) X103 serial The serial interface is used to connect the user-friendly OP1S operator
interface control panel or a PC. It can be operated either according to the RS232
or the RS485 protocol.
Please refer to the relevant operating instructions for the applicable
measures and notes for correct operation.
12) Precharging the  When a capacitor module is used, the terminals for precharging the
capacitor capacitors must be connected.
module
13) Output contactor The use of an output contactor is purposeful if a motor needs to be
electrically isolated from the converter/inverter with the DC link
charged.
14) Line filter Use of a line filter is necessary if the radio interference voltages
generated by the converters or rectifier units need to be reduced.
15) Motor supply The Siemens cables described in the catalog should be used for
line connecting the converter and the motor to each other.
The use of output reactors, output filters, sinusoidal and dv/dt filters is
not permissible.
6SE7087-6QX70 (Version AD) Siemens AG
2-6 Compendium Motion Control ~ SIMOVERT MASTERDRIVES



02.2004 Configuration and Connection Examples
The permissible cable lengths are shown in the following tables:
Compact PLUS Inverter DC-AC
Pulse frequency 5 kHz Pulse frequency 10 kHz
Unit MLFB Shielded cable Shielded cable Unshielded cable | Unshielded cable
6SE7012-0TP50 100 m 70m 50 m 35m
6SE7014-0TP50 140 m 100 m 70 m 50 m
6SE7016-0TP50 140 m 100 m 70 m 50 m
6SE7021-0TP50 140 m 100 m 70m 50 m
6SE7021-3TP50 140 m 100 m 70 m 50 m
6SE7021-8TP50 140 m 100 m 70m 50 m
6SE7022-6TP50 140 m 100 m 70 m 50 m
6SE7023-4TP50 140 m 100 m 70 m 50 m
6SE7023-8TP50 140 m 100 m 70 m 50 m

Compact PLUS Frequency Converter AC-AC

Pulse frequency 5 kHz Pulse frequency 10 kHz

Unit MLFB Unshielded cable Shielded cable Unshielded cable Shielded cable
6SE7011-5EP50 100 m 70m 50 m 35m
6SE7013-0EP50 140 m 100 m 70m 50 m
6SE7015-0EP50 140 m 100 m 70 m 50 m
6SE7018-0EP50 140 m 100 m 70m 50 m
6SE7021-0EP50 140 m 100 m 70 m 50 m
6SE7021-4EP50 140 m 100 m 70m 50 m
6SE7022-1EP50 140 m 100 m 70m 50 m
6SE7022-7EP50 140 m 100 m 70m 50 m
6SE7023-4EP50 140 m 100 m 70m 50 m

16) Safe STOP
(Option)

17) Auxiliary
contactor

The maximum lengths for pulse frequencies between 5 and 10 kHz are
obtainable by linear interpolation between the length for 5 kHz and the
length for 10 kHz.

The "Safe Stop" option enables the power supply for the transmission
of pulses into the power section to be interrupted by a safety relay. This
ensures that the unit will not generate a rotating field in the connected
motor.

The auxiliary contactor is used to interrupt the self-holding condition of
the main contactor in the event of a fault signal. It must be used if the
control voltage for line contactor Q1 is 230 V AC.

The auxiliary contactor is not required if a line contactor with a control
voltage of 24 V DC is used.

Siemens AG  6SE7087-6QX70 (Version AD)
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Braking resistor

Encoder cable

DANGER

The brake choppers are already included in the Compact PLUS rectifier
units and converters. Only a suitable external braking resistor has to be
connected up, if required.

See also Chapter 11.7.

You will find preassembled encoder cables in Catalog DA65.11,
chapter 3. Please note that different encoder cables are required for
encoders and multiturn encoders. If the wrong encoder cable is used
for one or the other, fault FO51 (during operation) or alarm A018 or
A019 is generated.

The encoder cable must only be connected and plugged in when the
converter is disconnected from the supply (24 V and DC link). Damage
to the encoder could result if this advice is not heeded. This especially
concerns the multiturn encoder EQN1325. Encoder or encoder cable
faults can result in incorrect field orientation and therefore in
uncontrolled axis movements.

2-8
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2.2 Compact and chassis-type units
2.2.1 Water-cooled units

If you are using water-cooled MASTERDRIVES please note that the
permissible operating pressure depends on the construction type.

Type B to G Operating pressure < 1 bar. Operating pressures above 1 bar not
permitted! If the system is to be operated at higher pressure, the
pressure on each unit must be reduced to 1 bar initial pressure.

Type >J Operating pressure < 2.5 bar. Operating pressures above 2.5 bar not

permitted! If the system is to be operated at higher pressure, the
pressure on each unit must be reduced to 2.5 bar initial pressure.

222 Single-axis drive with Compact or chassis-type units

The single-axis drive (see Fig. 2-4 on page 2-9) is used for single-axis
applications or where energy balancing over several axes is not wanted
or not possible.

In this case, only one converter is used that, where applicable, is
connected directly to the three-phase system via an external main
contactor, a line filter and a line reactor. Any regenerative energy is
dissipated in the braking resistor.

2.2.3 Multi-axis drive with Compact or chassis-type units

In the case of multi-axis drives, several inverters are connected to the
line voltage via a common rectifier unit.

A 24V power supply is needed for the rectifier unit.

The regenerative energy originating in one axis can be used by the
other motors, stored in the capacitor module or dissipated in the
braking resistor.
¢ Configuration examples:
e Multi-axis drive with Compact units
(see Fig 2-5 on page 2-10)
e Multi-axis drive with chassis-type units
(see Fig. 2-6 on page 2-11)

Siemens AG  6SE7087-6QX70 (Version AD)
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Fig. 2-4 Configuring example: single-axis drive with Compact or chassis-type

units
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224 Explanations relating to the configuration examples (Compact and
chassis-type units)

NOTE The following explanations refer to the numbered gray triangles in Figs.

1) Q1 line contactor

2) Line fuses

3) Line
commutating
reactor

4) 24V power
supply

5) ON/OFF

6) OFF switch

2-4 to 2-6, showing the drives in an example configuration. The
application decides which components are required.

In the catalog you will find the necessary information, order numbers
and notes concerning the ratings of the individual components.

The line contactor is used to connect the entire system up to the supply
and disconnect it from the supply if required or in the event of a fault.

Dimensioning depends on the output of the connected converters or
inverters.

According to their response characteristic and to suit the requirements,
the line fuses protect the connected cables and also the input rectifier
of the unit.

The line commutating reactor limits current spikes, reduces harmonics
and is necessary for keeping system perturbations to within the limits
laid down by VDE 0160.

The external 24 V supply is used to maintain the communication and
diagnostics of the connected-up units even with powered-down line
voltage. Rectifier units always require an external 24 V supply.

The following criteria apply regarding dimensioning:
¢ Currents (see catalog DA65.11)

¢ When the 24 V supply is powered up, an increased inrush current
will be generated that has to be mastered by the power supply.

+ No controlled power supply unit has to be used; the voltage must be
between 20 V and 30 V.

On a single drive, the line contactor is also switched (via X9: 7,9) with
the ON/OFF command (e.g. via the control terminal strip). When it is
switched off, depending on the parameterization, the drive is brought to
a standstill in a controlled manner before the line contactor opens.

If the line contactor (1) is controlled from the converter (via X9:7,9), the
main contactor checkback time P600 should be set to at least 120 ms.

In the case of a multi-axis drive with a rectifier unit, a pushbutton is
used to energize the line contactor. The line contactor is kept energized
by means of a lock-type contact connected to the fault signaling relay of
the rectifier unit, as long as no fault is detected at the rectifier unit.

The line contactor is opened as soon as the OFF switch is activated.

The drives are not brought to a standstill in a controlled manner; they
are braked only by the connected load.
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7) Fault signaling
relay

8) Internal USS bus

9) X101

11) X300 serial
interface

13) Output contactor

14) Line filter

15) Motor supply
line

16) Safe STOP
(Option for
chassis units)

18) Fan supply

19) Monitoring of
braking unit

If a fault occurs in the rectifier unit, a fault message is output via the
connecting contacts of the signaling relay.

When the 24 V supply is connected, the relay closes as long as no fault
is present.

In the event of a fault, the lock of the line contactor is opened, the
contactor drops out and the drives coast down.

The USS bus is used for the internal communication of the units and
only has to be connected if it is required.

The digital inputs and outputs and the analog input and output have to
be assigned according to the requirements of the drives.

If the digital inputs are supplied from an external 24 V supply, this must
be referenced to frame X101.2.

CAUTION: Terminal X101.1 may not be connected with the
external 24V supply.

The serial interface is used to connect the user-friendly OP1S operator
control panel or a PC. It can be operated either according to the RS232
or the RS485 protocol.

Please refer to the relevant operating instructions for the applicable
measures and notes for correct operation.

The use of an output contactor is purposeful if a motor needs to be
electrically isolated from the converter/inverter with the DC link
charged.

Use of a line filter is necessary if the radio interference voltages
generated by the converters or rectifier units need to be reduced.

The use of output reactors, sinusoidal or dv/dt filters is not permissible
for MASTERDRIVES MC units.

The "Safe STOP" option enables the power supply for the transmission
of pulses into the power section to be interrupted by a safety relay. This
ensures that the unit will not generate a rotating field in the connected
motor.

An AC 230 V connection is necessary for the fans on all the chassis-
type units (via X18: 1, 5).

On Compact units of type D, the voltage has to be connected directly at
the fan fuses F101 and F102.

This contact opens if there is a fault in the braking unit. It enables the
corresponding converter and the line contactor to be de-energized via a
digital input of the X101 control terminal strip and via parameterization
at "External fault 2" (P586). The thermal contact can be switched in
series if an external braking resistor is used.

On a multi-axis drive, depending on the application, a check has to be
made as to where the NC contact has to be looped in. It must be borne
in mind that contact X38: 4,5 does not close until the DC link voltage
has built up at the braking unit.
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Configuration and Connection Examples

20) External braking
resistor

21) Fuses for
braking unit

22) Free-wheeling
diode

Encoder cable

An external braking resistor can be connected on braking units up to
Pog = 20 kW in order to increase the continuous braking power.

The internal braking resistor has to be disconnected in this case. On
braking units where Pog > 20 kW, operation is only possible with an
external braking resistor.

The braking units have to be fused on multi-axis drives (see Catalog
DA65.11).

If a braking unit is used on multi-axis drives or with strongly varying
inverter outputs, a free-wheeling diode has to be used (see Catalog
DAG5.11).

You will find preassembled encoder cables in Catalog DA65.11,
chapter 3. Please note that different encoder cables are required for
encoders and multiturn encoders. If the wrong encoder cable is used
for one or the other, fault FO51 (during operation) or alarm A018 or
A019 is generated.

DANGER

The encoder cable must only be connected and plugged in when the
converter is disconnected from the supply (24 V and DC link). Damage
to the encoder could result if this advice is not heeded. This especially
concerns the multiturn encoder EQN1325. Encoder or encoder cable
faults can result in incorrect field orientation and therefore in
uncontrolled axis movements.
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2.3

2.3.1

Points to look out for when using certain option boards
and CUPM

Encoder interface connections

1.

SBM, SBM2 or SBP

The encoder cable must only be connected or plugged when the
converter is de-energized (24 V and DC link). Damage to the
encoder can result if this advice is not heeded. This especially
applies to the multiturn encoder EQN1325. An encoder or cable fault
can cause incorrect field orientation and therefore uncontrolled axis
movement on synchronous machines.

. SBM2 or SBP

Only the SBM2 and the SBP are permitted to be used for an
external encoder. The pulse encoder simulation of the SBM2 is
generally switched off (also on the X420 front connector).

SBM2 or SBP or SBR2

The pulse encoder simulation of the motor encoder (always in
slot C!) on the backplane bus is always applied for further
processing by the technology board T300 or T400.

. SBP or SBM2 or SBM

If the SBP or the SBM2 or the SBM is the only encoder board
inserted, this board will always be recognized as evaluation for the
motor encoder.

If only one encoder board is inserted, this should be installed in
Slot C (otherwise it will not be possible to evaluate the motor
temperature).

SBM or SBM2

Different encoder cables must be used for encoders and multiturn
encoders! Fault FO51 (during operation) or alarm A18 or A19 is
output if an incorrect encoder cable is used.

SBR2

As soon as the supply voltage for the electronics is connected, the
pulse encoder simulation outputs as many pulses as are needed for
the position actual value counter count for a two-pole resolver to
correspond to that of the current rotor position (with reference to 1
revolution).

2-16

6SE7087-6QX70 (Version AD) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



02.2004

Configuration and Connection Examples

2.3.2 TB boards

1.

In the combination CUPM + CBP + (T100 or T300) no access to the
parameters of the T100 or T300 is possible via the PROFIBUS. This
only applies when the CBP is slotted into slot A or slot C.

Remedy: slot CBP into the adapter board (ADB) in slot G. See also
Catalog DA65.11, Chapter 6.

Basic device parameters cannot be read or altered via the USS
interface of the T100.

. With the OP1S, TB parameters (T100, T300) can only be read and

altered if the parameter number is entered via the numerical keypad.
Access to parameter numbers is no longer possible with the "up”
and "down" keys if the next parameter does not exist.

If the T300 is used together with the SLB in a single unit, The T300
with item no. 477 407 9000 02 must be product version B or higher.
All product versions can be used for item no. 477 407 9000 12.

If theT100 is used together with the SLB in a single unit, T100 must
be product version L8 or higher.

2.3.3 EB boards

EB1 item no. EB1 connector 5103/monitoring parameters 662.3 (analog input
477 491 9000 00 with channel3) does not display the input of channel 3, but the input of
product vers. A on channel 2.

slot A of the CUPM

Remedy Slot EB1 into another slot (adapter board or slot C), or in the case of
item no. 477 491 9000 00, use product version B or higher. All product
versions can be used with item no. 477 491 9000 10.
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Instructions for Design of Drives in Conformance with EMC Regulations

3 Instructions for Design of Drives in
Conformance with EMC Regulations

3.1 Foreword

The modular design of SIMOVERT MASTERDRIVES permits a large
number of possible drive converter/equipment combinations so that it is
not practical to provide a separate description for every individual
combination here. It is more purposeful for this document to provide
basic information and generally applicable rules so that you can
configure your particular drive converter/equipment combination in an
"electromagnetically compatible" manner.

The drives are operated in widely varying environments and any
additionally used components (control systems, switch-mode power
sections, etc.) can differ considerably as far as their noise immunity and
noise emission levels are concerned. For this reason, it is permissible
to deviate from the EMC regulations on a case-to-case basis after
individual investigation.

In the context of the EMC Law, SIMOVERT MASTERDRIVES are
considered as "components" rather than "units". For a better
understanding of these instructions, however, the generally used term
"units" is used.

With effect from June 1996, the "EMC product standard including
special test methods for electric drive units" EN 61800-3 (VDE 0160
T100, IEC 1800-3) is applicable for frequency converters. Before this
product standard came into force, the standards EN 50081 with

EN 55011 and EN 50082 with IEC 801 were applicable. These are no
longer relevant for frequency converters now that the product standard
has come into force.

Please contact your local Siemens office regarding any other queries
you may have relating to EMC.
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3.2
3.21

3.2.2

Principles of EMC
What is EMC?

EMC stands for "ElectroMagnetic Compatibility" and, in accordance
with the EMC Law §2(7), it defines "the capability of a unit to operate
satisfactorily in an electromagnetic environment, without itself causing
electromagnetic disturbances which would be unacceptable for other
electrical units in this environment".

In principle, this means that units should not interfere with each other.
And this is a feature that you have always looked for in your electrical
products!

Noise emission and noise immunity

EMC is dependent on two characteristics of the units concerned - the
emitted noise and the noise immunity. Electrical equipment can either
be treated as a noise source (transmitter) and/or a noise receiver.
Electromagnetic compatability exists when the existing interference
sources do not affect the function of the noise receivers. It is also
possible for a unit to be both an interference source and an interference
receiver at the same time. For example, the power section of a
frequency converter can be regarded as a noise source, whereas the
control section can be regarded as a noise receiver.

The noise emission of frequency converters is governed by the
European Standard EN 61800-3. The cable-related noise at the mains
connection is measured under standard conditions as radio interference
voltage. Electromagnetically emitted noise is measured as radio
interference (radiated noise). The standard defines limit values "First
environment" (public supply networks) and "Second environment"
(industrial networks).

When the equipment is connected up to the public supply, the
maximum harmonics specified by the local power supply company must
be observed.

The noise immunity of a unit describes how it behaves when
subjected to electromagnetic noise/interference. The requirements and
evaluation criteria for the behaviour of the electrical units are also laid
down in standard EN 61800-3.
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3.2.3 Industrial and domestic applications

Limit values are laid down for emitted noise and noise immunity
depending on the application for which the units are envisaged. A
differentiation is made between industrial and domestic environments.
In industrial environments, the noise immunity of the units must be very
high, but lower requirements are made concerning the emitted noise. In
domestic environments, i.e. when connected to public supply systems,
there are strict regulations concerning emitted noise but, on the other
hand, the units can be designed with a lower noise immunity.

If the drive is an integral part of a system, it does not initially have to
satisfy any demands regarding emitted noise and noise immunity.
However, the EMC Law specifies that a system must as a whole be
electromagnetically compatible within its environment. Within the
system, the owner will, in his own interest, make sure that his
equipment is electromagnetically compatible.

Without a radio interference suppression filter, the emitted noise of the
SIMOVERT MASTERDRIVES frequency converters exceeds the limit
value "First environment". Limit values are currently still under
discussion for the "Second environment" sector (see EN 61800-3
section 6.3.2). However, their high noise immunity makes them
insensitive to the noise emitted by units in their vicinity. If all control
components of the system (e.g. automation devices) have a noise
immunity suitable for industrial environments, then it is not necessary
for every drive to maintain this limit value.

3.24 Non-grounded systems

In some industrial sectors, non-grounded supplies (IT supplies) are
used to increase the availability of the plant/installation. In the event of
a ground fault, no fault current flows, and the plant can still produce.
However, when a radio interference suppression filter is used, a fault
current will flow when a ground fault occurs, which may cause
shutdown of the drives or even the destruction of the radio interference
suppression filter. In order to minimize this fault current, the radio
interference suppression filter has to be designed differently which will
quickly reach the physical limits. Radio interference suppression filters
additionally affect the concept of non-grounded supply networks and
can thus result in a safety risk when used with these networks (see
Product Standard EN 61800-3: 1996). If required, radio interference
suppression should thus be realized at the grounded primary side of the
supply transformer or with a single special filter at the secondary side.
The special filter also generates leakage currents to ground. A ground-
leakage monitor which is usually used in non-grounded systems has to
be adjusted to the special filter.
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3.3 The frequency converter and its electromagnetic
compatibility

3.3.1 The frequency converter as a noise source

Mode of operation SIMOVERT MASTERDRIVES frequency converters operate with a
of SIMOVERT voltage-source DC link.

MASTERDRIVES In order to keep the power losses as low as possible, the inverter

switches the DC link voltage to the motor winding in the form of voltage
blocks.

An almost sinusoidal current flows in the motor.

Frequency converter

. 1] 1] Motor
Mains Rectifier DC Inverter i
link tu [ M
L J \ 3~
Bt 0 T

Fig. 3-1 Block diagram showing output voltage V and motor current | of a frequency
converter

The described mode of operation in conjunction with high-performance
semiconductor switching elements have made it possible to develop
compact frequency converters which now play a vital role in drive
technology.

As well as having many advantages, the fast semiconductor switches
also have one disadvantage:

A pulse-type noise current flows to ground through parasitic
capacitances Cp at each switching edge. Parasitic capacitances exist
between the motor cable and ground, and also within the motor.

6SE7087-6QX70 (Version AD) Siemens AG
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Measures to
reduce noise
emission

B || | K
Mgy
Zy CP==
Is
1 4
77777 — 77777 77777
Zg
A
A
t
Fig. 3-2 Block diagram showing output voltage V and fault current Is

The source of the fault current |g is the inverter, which is the reason
why the fault current must also flow back to the inverter. Impedance Zy
and ground impedance Zg act in the return flow path. Impedance Zy
forms parasitic capacitances between the supply cable and ground,
which is connected in parallel with the impedance (between phase and
ground) of the supply transformer. The noise current itself and the
voltage drops across Zy and Zg caused by the noise current can also
affect other electrical units.

Frequency converters generate the high-frequency noise currents
which have already been described. In addition, low-frequency
harmonics should be taken into account. As a result of rectification of
the line supply, a non-sinusoidal line current is drawn which causes a
distortion of the line supply voltage.

Low-frequency harmonics are reduced using line reactors.

The high-frequency noise emission can only be reduced if the
generated noise current is correctly routed. Using non-shielded motor
cables, the noise current flows in an undefined fashion back to the
frequency converter, e.g. via foundation/base frame grounders, cable
ducts, cabinet frames. These current paths have a very low resistance
for currents with a frequency of 50 or 60 Hz. However, the noise current
induces a high-frequency component, which can result in problematical
voltage drops.

A shielded motor cable is absolutely necessary to enable the fault
current to flow back to the frequency converter in a defined fashion.
The shield must be connected to the housing of the frequency
converter and to the motor housing through a large surface area. The
shield now forms the easiest path for the noise current to take when
returning to the frequency converter.
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Line filter Frequency converter Shielded motor supply cable
- Bt T K O =
Zy T s SN
Z 's
Zg
17777 L1 /7777
Fig. 3-3 Flow of the noise current with shielded motor cable

A shielded motor cable with a shield connected at both sides causes
the noise current to flow back to the frequency converter through the
shield.

Although (almost) no voltage drop arises across impedance Zg for
shielded motor cables, the voltage drop across impedance Zy can
affect other electrical units.

For this reason, a radio interference suppression filter should be
installed in the supply feeder cable to the frequency converter.
Arrangement of the components as per the following figure.

Radio interference SIMOVERT

Line reactor

suppression filter MASTERDRIVES

TN supply —|
or
TT supply —

L1

Aiddng

Load

, 1U1 102 Shielded motor
L1 . u1 cable

Al 12

 ——

\V&| U2
V2

1W1 1W2 W2
L3' L W1 PE2 ¢+

L2'

PE' PE1

Mounting panel

72

Fig. 3-4 Arrangement of the components

Radio interference suppression filters and frequency converters must
be connected through a low-ohmic resistance for the high-frequency
noise currents. In practice, this requirement is best satisfied by
mounting the frequency converters and radio interference suppression
filters on a common panel. Frequency converters and radio interference
suppression filters must be connected to the mounting panel through
the largest possible surface area.

The SIMOVERT MASTERDRIVES must be installed in an enclosed
cabinet in order to limit the radio interference radiation. In particular,
the radio interference radiation is determined by the control section with
its microprocessor and it is therefore comparable with the noise emitted
from a computer. If there are no radio transmission services in the
immediate vicinity of the SIMOVERT MASTERDRIVES, there is no
need for a high-frequency-sealed cabinet.

Radio interference radiation is not limited if the units are installed in
racks. In this case, adequate shielding should be provided by suitably
designing the equipment room/area.

3-6

6SE7087-6QX70 (Version AD) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2003 Instructions for Design of Drives in Conformance with EMC Regulations
3.3.2 The frequency converter as a noise receiver
Ways in which Noise can enter a unit either galvanically, inductively or capacitively.

noise is received

Measures to
increase noise
immunity

The equivalent circuit diagram shows a noise source which causes
noise current lg in the unit due to capacitive coupling effects. The
magnitude of the coupling capacitance Cg is determined by the cabling
and the mechanical design.

Unit

Noise T Cx Board
source Is >

Signal

cable

Zi
17777

Fig. 3-5 Capacitive coupling for non-shielded signal cables

Noise current Ig produces a voltage drop across impedance Z;. If the
noise current flows through a board with fast electronic components
(e.g. microprocessor), even a small spike in the us area and an
amplitude of just a few volts can lead to disturbing noise.

The most effective way of preventing noise being coupled-in is to
rigorously separate power and signal cables.

Unit
1 C
Noise . n Eiiieri Board
source 0 U ™I
_ T T
Shielded ﬁ]
Signal Is Zi
l cable
17777 177177
Fig. 3-6 Increasing the noise immunity by using shielded signal cables

The inputs and outputs of the SIMOVERT MASTERDRIVES control
section are fitted with filters that keep noise currents Ig separate from
the electronics. The filters also smooth the useful signal. In the case of
signal cables with extremely high-frequency signals, e.g. from the
digital tachometer, this smoothing has a disturbing effect. As no
smoothing is possible on account of its functionality, shielded signal
cables have to be used here. The noise current now flows back to the
noise source via the shield and the housing.

The shields of digital signal cables always have to be connected at
both ends, i.e. at the transmitter and at the receiver!
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3.4

In the case of analog signal cables, low-frequency noise can arise if
the shield is connected at both ends (hum is coupled-in). In this case,
the shield must only be connected at one end at the SIMOVERT
MASTERDRIVES. The other end of the shield should be grounded
through a capacitor (e.g. 10 nF/100 V type MKT). This capacitor
enables the shield to be connected at both ends after all as far as high-
frequency noise is concerned.

EMC planning

If two units are not electromagnetically compatible, the noise radiated
by the noise transmitter can be reduced, or the noise immunity of the
noise receiver can be increased. Noise sources are often power
electronic units with a large current drain. Complex filters are necessary
to reduce their noise emission. Noise receivers especially include
control devices and sensors/transmitters, as well as their evaluation
circuit. Not so much effort and cost is required to increase the noise
immunity of low-power units. In industrial environments, it is therefore
more cost-effective to increase the noise immunity than to reduce the
noise emission.

To maintain the "Second environment" limit value class specified in EN
55011, the radio interference voltage at the mains connection point can
be a maximum of 79 dB (uV) between 150 kHz and 500 kHz, and a
maximum of 73 dB (uV) between 500 kHz und 30 MHz. When
expressed in volts, these values are 9 mV and 4.5 mV respectively!

Before radio interference measures can be applied, it must first be
clarified at which locations you or your customer require EMC. See the
following example:
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Fig. 3-7 Block diagram of a drive system

The purpose of a frequency converter is to drive a motor. The
frequency converter, the relevant open-loop control and sensor system
are accommodated in a cabinet. The emitted noise has to be limited at
the mains connection point and therefore radio interference
suppression filters and line reactors are installed in the cabinet.

Assuming that all requirements are met at Point © - can it be supposed
that electromagnetic compatibility exists?

This question cannot just be answered with "yes" because EMC has to
be reliably ensured inside the cabinet as well. It is possible that the
control system produces electromagnetic influences at interfaces @
and @, and the sensor system at interfaces @ and ®.

Therefore, a radio interference suppression filter by itself cannot ensure
EMC!

See the following sections.
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3.4.1

The zone concept

The most cost-effective measure of reducing interference is to spatially
separate the noise sources and the noise receivers. This must,
however, already be taken into account during the planning stage of a
machine/system. The first question that has to be answered is whether
the unit used is a noise source or a noise receiver. Noise sources in
this connection are, for example, frequency converters, braking units,
contactors.

Noise receivers are, for example, automation devices, encoders and
Sensors.

The machine/system is then divided up into EMC zones and the units
are assigned to these zones. Each zone has its own requirements
regarding noise emission and noise immunity. The zones have to be
spatially separated, which is best done using a metal housing or, within
a cabinet, using grounded partitions. If necessary, filters have to be
used at the zone interfaces. The zone concept is explained using the
following diagram as an example which shows a simplified drive
system:
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Fig. 3-8 Sub-dividing a drive system into zones

¢ Zone A is the cabinet connection to the line supply including filter.
The emitted noise should be kept at specific limit values here.

¢ Zone B contains the line reactor and the noise sources: frequency
converter, braking unit, contactor.

¢ Zone C accommodates the control transformer and the noise
receivers: control and sensor system.

¢ Zone D forms the interface between the signal and control cables to
the periphery. A defined noise immunity level is required here.

¢ Zone E comprises the three-phase motor and the motor supply
cable.

¢ The zones should be spatially separated in order to achieve
electromagnetic de-coupling.
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Minimum clearance 20 cm.

De-coupling by means of grounded partitions is even better. It is not
permissible to route cables which have been assigned to various
zones together in the same cable ducts!

¢ If necessary, filters should be installed at the interface locations
between the zones.

Non-shielded signal cables can be used within one zone.

¢ All bus cables (e.g. RS 485, RS 232) and signal cables leaving the
cabinet must be shielded.

3.4.2 Use of filters and coupling elements

Radio interference
suppression filters

dv/dt filters

Sinusoidal filters

Coupling elements

EMC cannot be brought about just by installing filters! Measures such
as shielded motor feeder cables and spatial separation are also
necessary.

Radio interference suppression filters reduce the cable-related noise
interference voltage at the mains connection point. In order to maintain
the limit values ("First environment" or "Second environment"), a radio
interference suppression filter is necessary, irrespective of whether a
dv/dt or sinusoidal filter is used at the output of the frequency converter.

dv/dt filters are used in the first place to protect the motor winding, by
reducing the maximum voltage stressing, and in the second place, the
reduced voltage gradient will result in a lower noise current.

Sinusoidal filters are low-pass filters which generate an almost
sinusoidal voltage from the voltage blocks which the converter switches
at the output terminals. The voltage gradient and the maximum voltage
peaks are limited even more effectively than in the case of dv/dt filters.

In addition, data line filters and/or coupling elements may be required at
the interfaces between the zones. Coupling elements with electrical
isolation (e.g. isolating amplifiers) prevent the noise from being
propagated from one zone to the next. Isolating amplifiers particularly
have to be provided in the case of analog signals.
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3.5 Design of drives in conformance with EMC regulations
3.5.1 Basic EMC rules

Rules 1 to 13 are generally applicable. Rules 14 to 20 are particularly
important for limiting noise emission.

Rule 1 All of the metal cabinet parts must be connected through the largest
possible surface areas (not paint on paint). If required, use serrated
washers. The cabinet door must be connected to the cabinet through
grounding straps which must be kept as short as possible.

NOTE Grounding installations/machines is essentially a protective measure.
However, in the case of drive systems, this also has an influence on the
noise emission and noise immunity. A system can either be grounded
in a star configuration or each component grounded separately.
Preference should be given to the latter grounding system in the case
of drive systems, i.e. all parts of the installation to be grounded are
connected through their surface or in a mesh pattern.

Rule 2 Signal cables and power cables must be routed separately (to eliminate
coupled-in noise). Minimum clearance: 20 cm. Provide partitions
between power cables and signal cables. The partitions must be
grounded at several points along their length.

Rule 3 Contactors, relays, solenoid valves, electromechanical operating hours
counters, etc. in the cabinet must be provided with quenching elements,
for example, RC elements, diodes, varistors. These quenching devices
must be connected directly at the coil.

Rule 4 Non-shielded cables associated with the same circuit (outgoing and
incoming conductor) must be twisted, or the surface between the
outgoing and incoming conductors kept as small as possible in order to
prevent unnecessary coupling effects.

Rule 5 Eliminate any unnecessary cable lengths to keep coupling
capacitances and inductances low.

Rule 6 Connect the reserve cables/conductors to ground at both ends to
achieve an additional shielding effect.

Rule 7 In general, it is possible to reduce the noise being coupled-in by routing

cables close to grounded cabinet panels. Therefore, wiring should be
routed as close as possible to the cabinet housing and the mounting
panels and not freely through the cabinet. The same applies for reserve
cables/conductors.

Rule 8 Tachometers, encoders or resolvers must be connected through a
shielded cable. The shield must be connected to the tachometer,
encoder or resolver and at the SIMOVERT MASTERDRIVES through a
large surface area. The shield must not be interrupted, e.g. using
intermediate terminals. Pre-assembled cables with multiple shields
should be used for encoders and resolvers (see Catalog DA65.11).

Siemens AG  6SE7087-6QX70 (Version AD)
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Rule 9

Rule 10

Rule 11
Rule 12

Rule 13

Rule 14

The cable shields of digital signal cables must be connected to ground
at both ends (transmitter and receiver) through the largest possible
surface area. If the equipotential bonding is poor between the shield
connections, an additional equipotential bonding conductor with at least
10 mm? must be connected in parallel to the shield, to reduce the shield
current. Generally, the shields can be connected to ground (= cabinet
housing) in several places. The shields can also be connected to
ground at several locations, even outside the cabinet.

Foil-type shields are not to be favoured. They do not shield as well as
braided shields; they are poorer by a factor of at least 5.

The cable shields of analog signal cables can be connected to ground
at both ends if the equipotential bonding is good. Good equipotential
bonding is achieved if Rule 1 is observed.

If low-frequency noise occurs on analog cables, for example:
speed/measured value fluctuations as a result of equalizing currents
(hum), the shields are only connected for analog signals at one end at
the SIMOVERT MASTERDRIVES. The other end of the shield should
be grounded through a capacitor (e.g. 10 nF/100 V type MKT).
However, the shield is still connected at both ends to ground for high
frequency as a result of the capacitor.

If possible, the signal cables should only enter the cabinet at one side.

If SIMOVERT MASTERDRIVES are operated from an external 24 V
power supply, this power supply must not feed several consumers
separately installed in various cabinets (hum can be coupled-in!). The
optimum solution is for each SIMOVERT MASTERDRIVES to have its
own power supply.

Prevent noise from being coupled-in through the supply.

SIMOVERT MASTERDRIVES and automation units/control electronics
should be connected-up to different supply networks. If there is only
one common network, the automation units/control electronics have to
be de-coupled from the supply using an isolating transformer.

The use of a radio interference suppression filter is obligatory to
maintain limit value class "First environment" or "Second environment",
even if sinusoidal filters or dv/dt filters are installed between the motor
and SIMOVERT MASTERDRIVES.

Whether an additional filter has to be installed for further consumers,
depends on the control used and the wiring of the remaining cabinet.

3-14
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Rule 15

Rule 16

Rule 17

Rule 18

Rule 19

Rule 20

A noise suppression filter should always be placed close to the fault
source. The filter must be connected to the cabinet housing, mounting
panel, etc. through a large surface area. A bare metal mounting panel
(e.g. manufactured from stainless steel, galvanized steel) is best, as
electrical contact is established through the entire mounting surface. If
the mounting panel is painted, the paint has to be removed at the screw
mounting points for the frequency converter and the noise suppression
filter to ensure good electrical contact.

The incoming and outgoing cables of the radio interference suppression
filter have to be spatially separated/isolated.

In order to limit the noise emitted, all variable-speed motors have to be
connected-up using shielded cables, with the shields being connected
to the respective housings at both ends in a low-inductive manner
(through the largest possible surface area). The motor feeder cables
also have to be shielded inside the cabinet or at least shielded using
grounded partitions. Suitable motor feeder cable e.g. Siemens
PROTOFLEX-EMV-CY (4 x 1.5 mm?2 ... 4 x 120 mm?2) with Cu shield.
Cables with steel shields are unsuitable.

A suitable PG gland with shield connection can be used at the motor to
connect the shield. It should also be ensured that there is a low-
impedance connection between the motor terminal box and the motor
housing. If required, connect-up using an additional grounding
conductor. Do not use plastic motor terminal boxes!

A line reactor has to be installed between the radio interference
suppression filter and the SIMOVERT MASTERDRIVES.

The line supply cable has to be spatially separated from the motor
feeder cables, e.g. by grounded partitions.

The shield between the motor and SIMOVERT MASTERDRIVES must
not be interrupted by the installation of components such as output
reactors, sinusoidal filters, dv/dt filters, fuses, contactors. The
components must be mounted on a mounting panel which
simultaneously serves as the shield connection for the incoming and
outgoing motor cables. Grounded partitions may be necessary to shield
the components.

In order to limit the radio interference (especially for limit value class
"First environment "), in addition to the line supply cable, all cables
externally connected to the cabinet must be shielded.

Examples of these basic rules:

Siemens AG  6SE7087-6QX70 (Version AD)
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Cabinet 1 Cabinet 2 Cabinet 3

|
*) Keep the radio interference
suppression filters away from
SIMOVERT MASTERDRIVES

air discharge duct, e.g. by
@ Rule mounting at another level
13
Control
Rule
9,10
— - Grounding rail
= -/
Fig. 3.5.2

@ Shield connection

Fig. 3-9 Examples for applying the basic EMC rules

Connect at both ends to the
cabinet housing through the
largest possible surface area!
Shield rail

O

Cable retaining bar
s A\

“ 2t

Fig. 3-10 Connecting the motor cable shield where the cable enters the cabinet
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~\ PG gland
Motor terminal box
0

-

Fig. 3-11 Shield connection at the motor

The shield can be connected through a PG gland (nickel-plated brass)

with a strain relief bar. Thus, the degree of protection IP 20 can be
achieved.

For higher degrees of protection (up to IP 68), there are special PG
glands with shield connection, e.g.:

¢ SKINDICHT SHVE, Messrs. Lapp, Stuttgart
¢ UNI IRIS Dicht or UNI EMV Dicht, Messrs. Pflitsch, Hlickeswagen
It is not permissible to use plastic motor terminal boxes!

Cable con-
nector

—/

Fig. 3-12 Connecting the signal cable shields for SIMOVERT MASTERDRIVES
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¢ Every SIMOVERT
MASTERDRIVES has shield
clamps to connect the signal
cable shields.

Serrated bar

Connect serrated bars
at both ends to the

¢ For chassis units (sizes > E),
the shields can be additionally
connected using cable
connectors at the shield
connecting locations.

cabinet housing
through the largest

possible surface area!

Fig. 3-13 Connecting signal cable shields in the cabinet

Wherever possible, intermediate terminals should not be used as they

reduce the shielding effect!
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3.5.2 Examples

Compact PLUS
type drive

Line supply cable
(non-shielded)

8] [S][S] [5]

Radio
interf.-
suppr. =
filter el el el 2l

Line reactor

Rect.unit Inv.
= - I Y Y
L 1

Mounting plate
e.g. galvanized

(]
[&I[13)
ok ] |5 2

3 . . | steel plate
8 8 Line
supply
S m} i cable

=
=

Radio inter- |
ference |

suppression
filter

H

H

[

0 ===
I Y I

O
O

O oS
— —

AN

Connecting
adapter

Line
reactor

Connecting
adapter

F—E

Shielded motor cable

Shielded motor cable

Fig. 3-14  Example of a Compact PLUS type unit with radio interference suppression
filter and line reactor

The cabling should be kept as short as possible. The line supply cable
to the radio interference suppression filter must be routed separately
away from other cables (zone concept!).

The motor must be connected using a shielded cable! The shield has to
be connected through the largest possible surface area at the motor
and the inverter.
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NN

NN

NN
Q'\N\ ALY
Connecting
adapter
D
Shield
clamp
Fig. 3-15 Installing the motor connection and the connecting adapter

The following procedure should be carried out to connect the motor
cable and to mount the shield:

+ First connect the motor cable to the removed X2 motor connector

+ Connect the shield of the motor cable through the largest possible
surface area at the connecting adapter, e.g. with shield clamps.

¢ Insert the fastening straps of the connecting adapter through the
slots in the lower housing section and screw them into place.

¢ Locate the motor connector X2 and screw tightly to the unit.

The control cables can be attached at the front of the connecting
adapter using shield clamps.
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Drive unit of

Compact type
Options / % ﬁ
e.g. braking 1
Line reactor unit
o oooog
2 oooog
oOoOooo Line
[BEEH] ) reactor
=R Mounting panel
o [l e.g. galvanized
= steel plate
Radio in-
terferenqe Radio interference
uppression suppression filter
filter
oooog
oooog
ooooo
oooon m
_ Connecting Connecting
adapter adapter B
Line _
supply .
cable Shielded motor cable Shielded
(nqn- motor cable
shielded) Line supply
cable
| L |
Fig. 3-16 Example of a Compact type unit with radio interference suppression filter

and line reactor

The cabling should be kept as short as possible. The line supply cable
to the radio interference suppression filter must be routed separately
away from other cables (zone concept!).

The motor must be connected using a shielded cable! The shield must
be connected through the largest possible surface area at the motor
and drive converter. The optional connecting adapter can be used to
connect the shield to SIMOVERT MASTERDRIVES.
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Fig. 3-17 Mounting the connecting adapter

¢

Screw lower section A to SIMOVERT MASTERDRIVES.
Mount SIMOVERT MASTERDRIVES on the mounting panel.

Connect the shielded motor cable and shield to section A through
the largest possible surface area, e.g. attach using cable
connectors.

Locate upper part B and screw into place. The shields of signal
cables can be connected to the upper section.

* o

*
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Chassis type drive
unit

vl RN IR B

%ﬁ X1 Qﬂ ] (A1)

Ut viwi ¢ D 1) Shield rail
L1 L2 13 L+ L- [

I
N
O oooo

§

2) Shield housing for
options

\ 3) Partition (shielding)
7 between input and out-
put circuit to which the

basic unit is connected
through the largest

— possible surface area.
-A1 Radio interference
suppression filter

-K1 Main contactor

L -L1 Line reactor

-L3  Output reactor

-U1 SIMOVERT
MASTERDRIVES

H H 3) -U9 Braking unit

[

oo
il ln

]

(&1 ol 1
R T
-F11-F12 -F13 i c
-Q2 2) - .

[ ]
-A101 %85 %70 /

1) + +
-L3 /%Ez
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@ Shielded area
Fig. 3-18 Example of a chassis unit mounted in the cabinet with radio interference

suppression filter and line reactor
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Example of correct
cable routing

Cable duct only for line supply cables j

[SIEMENS |
ooooo
ooooo
ooooo

[FREH]
0 K&l
O Fe

gooog gogoog

gooog ooooo
ooooo ooooo
oooono ooooo Il

[ i

gl\_\ \ﬂ cane gJ il
A A

Shielded motor cables

_

Fig. 3-19 Installation with separate cable ducts

Installation with cable ducts only for the line supply cables. Line supply
cables are non-shielded.

The motor and signal cables are routed separately from each other.

The shields of the motor and signal cables have to be mounted on the
shield connections through the largest possible surface area.
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Example of
incorrect cable 7
routing S
SIEMENS SIEMENS
ooooo oooo0
ooooo ooooo
ooooo ooooo
[HEEH] [HEHH]
0 =@ 0 HE
o = o =
= =
oooono oooon
oooono oooon
ooooo ooooo
oooono oooono
Cable duct
Fig. 3-20 Installation with cable ducts

Installation with cable ducts, mounted on a painted mounting panel. All
of the cables are non-shielded.

Optically this layout looks good.
But from an EMC perspective, this installation is useless!

The motor and signal cables are routed in parallel in the lower cable
duct. The same is true for line supply cables and external power
supplies in the upper cable duct. All of the cables are then routed
together in the vertical cable duct.

Cabling such as this allows noise to be easily propagated and coupled-
in!
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3.6

3.7

Assignment of SIMOVERT MASTERDRIVES, radio
interference suppression filters and line reactors

The assignment of SIMOVERT MASTERDRIVES, radio interference
suppression filters and line reactors is specified in Catalog DA65.11
and the Operating Instructions for the 6SE70 radio interference

suppression filters.

The 6SE70 radio interference suppression filters were checked to make
sure they maintain the limit values, using layouts consisting of
SIMOVERT MASTERDRIVES and the associated line reactors. The
components were mounted in cabinets (Type 8MC) in observance of
the specified rules. The motor feeder cable was 30 m long.

Specified standards

EN 55011: 1991

EN 50081-1: 1992
EN 50081-2: 1993
EN 50082-1: 1992

EN 50082-2: 1995

EN 61800-3: 1996

Limits and methods of measurement of radio
disturbance characteristics of industrial, scientific
and medical (ISM) radio-frequency equipment

Generic emission standard
Part 1: Residential, commercial and light industry

Generic emission standard
Part 2: Industrial environment

Generic immunity standard
Part 1: Residential, commercial and light industry

Generic immunity standard
Part 2: Industrial environment

EMC product standard including special test
methods for variable-speed electric drive units

3-26
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4

Function Blocks and Parameters

Control functions A large number of open-loop and closed-loop control functions,

communication functions, as well as diagnostics and operator control
functions are implemented in the software of the converters and
inverters by means of function blocks. These function blocks can be
parameterized and freely interconnected.

The interconnection method can be compared with electrical circuit
engineering where various function units, e.g. integrated circuits or
other components are interconnected by cables.

The difference is, however, that function blocks are interconnected not
by cables, but via software.

4.1 Function blocks
Functions are implemented in function blocks. The function scope of
the individual function blocks depends on its special task.
The function blocks are provided with inputs, outputs and parameters
and are processed in time slots.
Functon |— -~~~ -~~~ —-——————— — —~ Parameter for time slot
T ——— n-Reg.gain n-Reg. time
parameter 0.0..200.0 0..1000 ms table
P235.F (1.0 . A4 = .
| (1.0)  P240.F (100) S ~ Time §Iot
‘ — Function block number
\
Connector ! Bain Timf//| Function block
Deviation b |
parameter P228B / M(set) c
| kK012 |—» onnector
\
| 1238 | Visualization
M(set) | parameter
. \ n-Reg.release
Fl)fed 4 ofsequfgg%control — ]
connection . *\]_ ______________ Binector
Cross-reference to other function diagram [page.column]
Fig. 4-1 A function block
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Function block
number

4.2

Connectors

Each function block has a function block number (FB number) by which
it can be clearly identified. With the FB number, you can define which
time slot can be used for processing a large number of function blocks.
For this purpose, each function block is allocated an indexed parameter
which contains the relevant FB number in its parameter number and its
parameter index.

Example:

U950.01 is the code of FB number 001
U953.50 is the code of FB number 250
U953.99 is the code of FB number 299
U954.74 is the code of FB number 374

The parameter for selecting the time slot as well as the corresponding
factory setting are indicated in the function diagrams for each function
block. This data takes the form of an ellipse in order to distinguish it
optically from the other elements of a function block.

In addition to the time slot, the processing sequence can also be
determined for most of the function blocks.

Connectors and binectors

Connectors and binectors are elements which are used to exchange
signals between individual function blocks. They are each cyclically
filled by function blocks with one signal value. Other function blocks can
then call up these values, depending on parameterization.

Connectors can be likened to storage locations which are used to
archive "analog" signals. They are clearly designated. Each connector
designation comprises the connector name, the connector number and
an identification letter.

The identification letter depends on the numerical representation:

¢ K Connector with word length (16 bit)

¢ KK Connector with double-word length (32 bit, increased accuracy)
The connector number always has four digits.

Connector name Connector name

M(set,n-Reg.) n(set,smooth)

Identification letter ~ Connector number Identification letter Connector number

Fig. 4-2 Connectors with word lengths of 16 bit and 32 bit

4-2
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Value range of the The values stored in the connectors are normalized values, with a few
connectors exceptions (e.g. connectros for control words).

The value range of these connectors covers a percentage value range
of:

¢ -200 % (8000H / 8000 O000H for double-word connectors) to
¢ +199.99 % (7FFFH / 7FFF FFFFH for double-word connectors).

100 % corresponds to the value 4000H (4000 0000H for double-word
connectors).

100 % 100 %

4000 0000H

1H =0.000 000 093 %

199.994 %
-200 %

0000H | 0 % 199.999999907 %
-0.006 % -200 %

7FFF FFFFH 0000 0000H| 0 %

8000 0000H FFFF FFFFH/| -0.000000093 %
C000 0000H
-100 % -100 %
Connector with word length (Kxxxx) Connector with double-word length (KKxxxx)
Fig. 4-3 Value range and assignment of the figure ranges for connectors
Binectors Function blocks archive the binary (digital) output information in binary

connectors, the binectors. Binectors can therefore be likened to
storage locations used for storing binary signals. They are clearly
identified. Each binector designation comprises the binector name, the
binector number and an identification letter. The identification letter is B.

The binector number always has four digits.

On account of their definition, binectors can only assume the two states
"0" (logically no) and "1" (logically yes).

Binector name

Accel active

Identification letter  Binector number

Fig. 4-4 Binectors
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4.3 Parameters

Parameter numbers
on the PMU

Parameter numbers
on the OP1S

Parameters are the intervention points for adapting function blocks to
an application, for interconnecting function blocks via connectors and
binectors and for visualizing internal signals.

The various parameters are differentiated according to their function as
follows:

¢ Function parameters (can be read and written)

¢ BICO parameters (can be read and written)

¢ Visualization parameters (can only be read).

Each parameter is clearly designated.The parameter designation
comprises the parameter name and the parameter number, and
enables every parameter to be clearly identified. In addition to the
parameter name and the parameter number, many parameters also
have a parameter index. With the aid of this index, it is possible to store
several values for one parameter under one parameter number.

The function diagrams indicate the factory setting for every BICO
parameter and every function parameter. They further indicate the
value ranges for the changeable function parameters.

The parameter numbers shown on the parameterizing unit (PMU) which
is directly mounted on the unit consist of a letter and a three-digit
number.

The following applies for the letters:

¢ Upper-case letters (P, U, H and L) represent the BICO parameters
and function parameters which can be changed

¢ Lower-case letters (r, n, d and c) represent the visualization
parameters which cannot be changed.

The three-digit number covers the value range from 000 to 999; but not

all values are used.

The OP1S operator control panel enables parameters to be selected
directly by their parameter numbers. As the OP1S only has a numerical
keypad, the parameter number must be replaced by a figure when
input. The following replace mode is applicable:

¢+ "P"xxx and "r"xxx are replaced by "0"xxx

¢ "H"xxx and "d"xxx are replaced by "1"xxx

¢ "U"xxx and "n"xxx are replaced by "2"xxx

¢ "L"xxx and "c"xxx are replaced by "3"xxx

Examples:

Select r004 on OP1S: Input 0004
Select P050 on OP1S: Input 0050
Select U123 on OP1S: Input 2123
Select L411 on OP1S Input 3411

4-4

6SE7087-6QX70 (Version AD) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2003 Function Blocks and Parameters

Function parameters The response of a function block is determined by function parameters.
Typical examples of function parameters are:

+ Normalization of an input signal
¢ Acceleration or deceleration times in the ramp-function generator
+ Proportional gain (Kp) and integral time (Tn) in the speed controller.

Function parameters can be indexed. The significance of the parameter
values stored in the various indices depends on the definition of the
respective parameter. A special group is formed by the function
parameters which are part of the so-called function data sets.

Parameter name

f—Aﬁ

DT1 Element T1
0.0... 10.0 ms }—Value range
P249.F (0.0)

Parameter number Parameter index Factory setting

Fig. 4-5 Function parameters

Function data sets Special function parameters are put together in function data sets.
(Setpoint data sets) These parameters are marked in the function diagrams with the
parameter index .F.

The parameters concerned are indexed four-fold, which means that one
parameter value can be stored under each parameter index, i.e. a total
of four parameter values can be stored.

The active function data set determines which value is currently being
used. If function data set 1 is active, the parameter value stored in
parameter index 1 is used. If function data set 2 is active, the parameter
value stored in parameter index 2 is used, etc.

Example:
P462.1 = 0.50
P462.2 = 1.00
P462.3 = 3.00
P462.4 = 8.00

A total of 4 values are stored under parameter P462 (Accel Time). If
function data set 1 is active, the acceleration time is 0.50 secs. If
function data set 2 is active, the acceleration time is 1.00 secs. If
function data set 3 is active, the acceleration time is 3.00 secs and if
function data set 4 is active, the acceleration time is 8.00 secs.

The individual function data sets are selected by means of control word
bits 16 and 17 in control word 2 (P576.B and P577.B). Changeover is
possible at any time.

The active function data sets are displayed via the visualization
parameter r013 (Active FuncDSet).

Siemens AG  6SE7087-6QX70 (Version AD)
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CAUTION Changeover of all the indexed parameters of the function data sets
between parameter indices 1, 2, 3 and 4 is always effected jointly.

BICO parameters With BICO parameters, you can determine the sources of the input
signals of a function block. This means that you can use BICO
parameters to define the connectors and binectors from which a
function block reads in its input signals. In this manner, you can "soft-
wire" the function blocks stored in the units to meet your requirements.
This is referred to as the BICO system.

For every BICO parameter, the type of input signals (connector or
binector) which you can connect to the inputs is specified. BICO
parameters have the following identification:

¢ B Binector parameter
for connecting binectors

¢ K Connector parameter
for connecting connectors with word length (16 bit)

¢ KK Connector parameter
for conneting connectors with double-word length (32 bit)

Reciprocal "softwiring" of binectors and connectors is not permitted.
However, you can always connect connector with word length and
double-word length to the connector parameters.

BICO parameters are available in two forms; they can either be
¢ non-indexed, or
¢ double-indexed.

Parameter name Parameter name
Src DigOut1 _ Src n(Deviation) _
Parameter number—{ PG? .B (0) Paf;i?;f;esre'?t;jneg” Parameter number{ P22K8kB (152) P?;i;r;?;esrétr:idnegx /
Connectable binector Connectable\_cTc:nnector type (K or KK)
Fig. 4-6 Binector and connector parameters
BICO data sets Selected BICO parameters are put together in BICO data sets. These

(Basic/reserve data  parameters are marked in the function diagrams with the parameter
sets) index .B.

The parameters concerned are double-indexed, which means that one
parameter value can be stored under each parameter index of these
parameters, i.e. a total of two parameter values can be stored.

The active BICO data set determines which value is currently being
used. If BICO data set 1 is active, the parameter value stored in
parameter index 1 is used. If BICO data set 2 is active, the parameter
value stored in parameter index 2 is used.

6SE7087-6QX70 (Version AD) Siemens AG
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Example:

P554.1 =10

P554.2 = 2100
A total of 2 values are stored under parameter P554 (Src ON/OFF1). If
BICO data set 1 is active, the ON command comes from digital input 1
of the basic unit. If BICO data set 2 is active, the ON command comes
from bit O of the first data word received by serial interface 1.
Individual BICO data sets are selected by means of control word bit 30
in control word 2 (P590.
The active BICO data set is displayed via visualization parameter r012
(Active BICO DS).

CAUTION

All indexed BICO parameters are always switched jointly between
parameter index 1 and 2.

Visualization
parameters

Visualization parameters are used for visualizing internal quantities
(e.g. applicable output current). These parameters are only displayed
and cannot be changed by you.

To distinguish them from the other parameters, they are designated
with a lower-case letter (r, n, d and c) in the parameter number.

Parameter name

AL

DC Bus Volts
r006

Parameter number

Fig. 4-7 Visualization parameters

Siemens AG  6SE7087-6QX70 (Version AD)
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4.4

Connecting up function blocks (BICO system)

BICO system is the term used to descrbe the method of creating
connections between function blocks. This is performed with the aid of
binectors and connectors. The name BICO system is derived from
these two terms.

A connection between two function blocks consists of a connector or
binector on the one side, and a BICO parameter on the other side. The
connection is always made from the point of view of the input of a
function block. You must always assign an output to an input.
Assigment is made by entering in a BICO parameter the number of the
connector or the binector from which the required input signals are read
in. You are allowed to enter the same connector and binector numbers
several times in different BICO parameters and thus use output signals
of one function block as input signals for several other function blocks.

Example:

In the following figure, connector KO152 is connected to connector
parameter P228. For this purpose, you must assign the number of
connector KO152 as the value to the connector parameter P228, i.e. in
this case 152.

I 7|:u;;tioin bgck; e Fun;tio;blc;:k E |

| | Src n(Deviation) | Src n(Deviation)

‘ n(Deviation) | P228.B | n(Deviation) |P228.B

| KK0152 N KK — | ::> KK0152 KK0152 ——

[ || eg. P228.01 =0152 |

Fig. 4-8 Connecting two function blocks

I —Jk > DK — —JKK > DKK —

100 % = 100 % = 100 % = 100 % =
4000H ™ 4000 H 4000 0000 H™ 4000 0000 H

[P ] [PoxB |

—K__ > SR +— K> oKk +—
100 % = 100 % = 100 % = 100 % =
4000 H ~™4000 0000 H 4000 0000 H™™ 4000 H

AN N =
N N

Fig. 4-9 Possible and impossible BICO connections

6SE7087-6QX70 (Version AD) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2003

Function Blocks and Parameters

Interconnecting
different connector

types

Depending on their characteristics, connectors either have a length of a
word (16 bit) or a double-word (32 bit). Accordingly, function blocks
have BICO parameters which are suitable for connecting the respective
connector type. It is, however, possible in principle to mix the types
among the connectors. The word length is then automatically adjusted
according to the following mode:

a word connector
parameter

Interconnection of a Value stays the same

Value is taken over in
high-word, low-word is
filled up with 0000H

Value is taken over from
high-word, low-word
deleted

a double-word
connector parameter

word connector to

a word connector
parameter

Interconnection of a
double-word connector

to a double-word Value stays the same
connector parameter
Table 4-1 Interconnecting different connector types

NOTE When a double-word connector is interconnected to a word connector
parameter, the signal resolution will drop from 32 bit to 16 bit. As the
low-word is cut off, the information of the lower-order 16 bit of the
double-word connectors is then lost.

Siemens AG  6SE7087-6QX70 (Version AD)
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5 Parameterization

It is possible to parameterize the units of the SIMOVERT
MASTERDRIVES series by various methods of parameter input. Every
unit can be set via the dedicated parameterizing unit (PMU) without the
need to use additional components.

Each unit is supplied with the user software DriveMonitor and
comprehensive electronic documentation on a CD. In the case of
installation on a standard PC the units can be parameterized via the
serial interface of the PC. The software provides extensive parameter
aids and a prompted start-up function.

The unit can be further parameterized by entering parameters with the
OP1S manual operator panel and via a controller at the field bus level
(e.g. Profibus).

NOTE In firmware V.20 (for performance 2 units) BICO parameters can also
be changed in the "Run" drive status (see also parameter list
"Changeable in"). In contrast to firmware v1.x in which BICO
parameters could only be changed in the "Ready" drive status,
structural changes can also be made on performance 2 units with
firmware V2.0 during running operation.

WARNING Unintentional axis movements may occur as a result of undesired
changes to BICO parameters in the "Run" drive status.

5.1 Parameter menus

Parameters with related functions are compiled in menus for structuring
the parameter set stored in the units. A menu thus represents a
selection out of the entire supply of parameters of the unit.

It is possible for one parameter to belong to several menus. The
parameter list indicates which individual menus a parameter belongs to.
Assignment is effected via the menu number allocated to each menu.

Siemens AG  6SE7087-6QX70 (Version AF)
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Menu level 1
Selltjact\\//ia Menu level 2 Menu level 3
P60 Menu Select (only on OP1S) (only on OP1S)
— User parameters r— | General parameters | e | SCom1/SCom?2 |
— | Terminals | e | Field bus interfaces |
— | Communication | | SIMOLINK |
P60 Parameter menu
I | Control and status words | — | SCB/SCI |
- | Setpoint channel |
— Motor/encoder Motor data
I Fixed settings | | | | |
| Encoder data |
- | Control/gating unit | —_— | Position control |
Quick
= | parameterization | Speed control |
L | Current control |
Board - | Sequence control |
= configuration - | V/f open-loop control |
— | Gating unit |
Drive setting
. Download e | Diagnostics | — | Faults/alarms |
—_ | Messages/displays |
Li_ | Upread/free access | | Functions |
e | Trace |
L Power section — | Releases | — | Basic positioner |
definition
— | Synchronism |
| | Free blocks |
o | Positioning |
— | Technology | | Setting up/MDI |
5 By entering a password in P359,
access to the menus in the gray
shaded area can be prohibited to
unauthorized persons
P358 Key P359 Lock
Fig. 5-1 Parameter menus
6SE7087-6QX70 (Version AF)  Siemens AG
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Menu levels

Main menus

The parameter menus have several menu levels. The first level
contains the main menus. These are effective for all sources of
parameter inputs (PMU, OP1S, DriveMonitor, field bus interfaces).

The main menus are selected in parameter P60 Menu Selection.

Examples:

P060 =0 "User parameters" menu selected

P0O60 =1 "Parameter menu" selected

P060 =8 "Power section definition" menu selected

Menu levels 2 and 3 enable the parameter set to be more extensively
structured. They are used for parameterizing the units with the OP1S
operator control panel.

P060 Menu Description
User parameters e Freely configurable menu
Parameter menu e Contains complete parameter set

e More extensive structure of the functions achieved by using
an OP1S operator control panel

Fixed settings e Used to perform a parameter reset to a factory or user setting
Quick e Used for quick parameterization with parameter modules
parameterization e When selected, the unit switches to status 5 "Drive setting"
4 Board configuration |[e Used for configuring the optional boards
e When selected, the unit switches to status 4 "Board
configuration™
5 Drive setting e Used for detailed parameterization of important motor,

encoder and control data

e When selected, the unit switches to status 5 "Drive setting"

6 Download

e Used to download parameters from an OP1S, a PC or an
automation unit

e When selected, the unit switches to status 21 "Download"

7 Upread/free access |[e Contains the complete parameter set and is used for free

access to all parameters without being restricted by further
menus

e Enables all parameters to be upread/upload by an OP1S, PC
or automation unit

8 Power section e Used to define the power section (only necessary for units of

definition

the Compact and chassis type)

o When selected, the unit switches to status 0 "Power section
definition”

Table 5-1 Main menus

Siemens AG  6SE7087-6QX70 (Version AF)
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User parameters

Example:

Lock and key

In principle, parameters are firmly assigned to the menus. However, the
"User parameters" menu has a special status. Parameters assigned to
this menu are not fixed, but can be changed. You are thus able to put
together the parameters required for your application in this menu and
structure them according to your needs.

The parameters to be included in the "User parameters” menu are
selected in parameter P360 (Select UserParam). This parameter is
indexed and permits the input of 100 parameter numbers. The
sequence in which the parameter numbers are entered also determines
the sequence in which they appear in the "User parameters” menu. If
parameters with parameter numbers greater than 999 are to be
included in the menu, they have to be input in the usual notation for the
OPL1S (replacing letters by figures).

Parameterization Contained in "User parameters" menu:
of P360
P360.1 = 053 P053 Parameter access (always contained)
P360.2 = 060 P0O60 Menu select (always contained)
P360.3 = 462 P462 Accel Time
P360.4 = 464 P464 Decel Time
P360.5 = 235 P235 n-Reg Gainl
P360.6 = 240 P240 n-Reg Time
P360.7 = 2306 U306 Timer5 Time_s
Table 5-2 Example: Parameterizing a user menu

In order to prevent undesired parameterization of the units and to
protect your know-how stored in the parameterization, it is possible to
restrict access to the parameters by defining your own passwords with
the parameters:

¢ P358 key and
+ P359 lock.

If P358 and P359 do not have the same parameterization, only the
"User parameters" and the "Fixed settings" menus can be selected in
parameter P60 (Menu selection). This means that only the enabled
parameters in the "User parameters” menu and the parameters of the
"Fixed settings" menu are accessible to the operator. These restrictions
are canceled again only if P358 and P359 are given the same
parameter setting.

You should proceed in the following manner when using the lock and
key mechanism:

1. Adopt key parameter P358 in the "User parameters" menu
(P360.x = 358).

2. Program the lock parameter P359 in both parameter indices with
your specific password.

3. Change over to the "User parameters" menu.

5-4
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Depending on the parameterization of the key parameter P358 (the
same or not the same as P359), you can now leave the "User
parameters" menu and carry out or not carry out further
parameterization (Exception: "Fixed settings" menu).

Examples:

Lock Key Event

P359.1=0 P358.1=0 Lock and key have the same parameter

P359.2=0 P358.2=0 setting, all menus are accessible.

(Factory setting) | (Factory setting)

P359.1 = 12345 |P358.1=0 Lock and key do not have the same

P359.2 =54321 |P358.2=0 parameter setting, only the "User
parameters" and "Fixed settings" menus
are accessible.

P359.1 = 12345 |P358.1 =12345 | Lock and key have the same parameter

P359.2 = 54321 | P358.2 =54321 | setting, all menus are accessible.

Table 5-3 Examples of using the lock and key mechanism

5.2 Changeability of parameters

The parameters stored in the units can only be changed under certain
conditions. The following preconditions must be satisfied before
parameters can be changed:

Preconditions Remarks

e Either a function parameter or a BICO Visualization parameters
parameter must be involved (identified (identified by lower-case letters
by upper-case letters in the parameter in the parameter number)
number). cannot be changed.

e Parameter access must be granted for Release is given in PO53
the source from which the parameters Parameter access.
are to be changed.

¢ A menu must be selected in which the The menu assignment is
parameter to be changed is contained. indicated in the parameter list
for every parameter.

e The unit must be in a status which The statuses in which it is
permits parameters to be changed. possible to change parameters
are specified in the parameter
list.
Table 5-4 Preconditions for being able to change parameters
NOTE The current status of the units can be interrogated in parameter rO01.

Siemens AG  6SE7087-6QX70 (Version AF)
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Examples: Status (r001) P053 Result

"Ready for ON" (09) 2 P222 Src n(act) can only be changed via the PMU

"Ready for ON" (09) 6 P222 Src n(act) can be changed via the PMU and
SComl1 (e.g. OP1S)

"Operation" (14) 6 P222 Src n(act) cannot be changed on account of
the drive status

Table 5-5 Influence of drive status (r001) and parameter access (P053) on the
changeability of a parameter

5.3 Parameter input via the PMU

The PMU parameterizing unit enables parameterization, operator
control and visualization of the converters and inverters directly on the
unit itself. It is an integral part of the basic units. It has a four-digit
seven-segment display and several keys.

The PMU is used with preference for parameterizing simple
applications requiring a small number of set parameters, and for quick
parameterization.

PMU in units of the
Compact PLUS type

Seven-segment display for:

/ Drive statuses

Iy
/ o d
I/_I/ //_/I //_// II_II Alarms and faults Fo3g EO
Parameter numbers ,—,'__,','__,','__,' ,'_—,,'__,','__,','__,' ::,','__,','__:','__,' ,:,'__,','__.','__,'
Raise key AN FEO0 wBOD HBOD LBOD
Lower key ——— o -7 - -
Toggle key —— P Parameter indices , ,,-,, ,,-’, !
Parameter values '__', ,'_',','_',','_',' L
Fig. 5-2 PMU in units of the Compact PLUS type

6SE7087-6QX70 (Version AF)  Siemens AG
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Key Significance Function
=) Toggle key e For switching between parameter number, parameter index
and parameter value in the indicated sequence (command

becomes effective when the key is released)

o |If fault display is active: For acknowledging the fault

A Raise key

For increasing the displayed value:
e Short press = single-step increase

e Long press = rapid increase

Lower ke
\V4 Y

For lowering the displayed value:
e Short press = single-step decrease
e Long press = rapid decrease

Hold toggle key
P+ A and depress raise

key

e If parameter number level is active: For jumping back and forth
between the last selected parameter number and the
operating display (r000)

o |If fault display is active: For switching over to parameter
number level

o If parameter value level is active: For shifting the displayed
value one digit to the right if parameter value cannot be
displayed with 4 figures (left-hand figure flashes if there are
any further invisible figures to the left)

Hold toggle key
P+ v and depress lower

key

e If parameter number level is active: For jumping directly to
operating display (r000)

o |If parameter value level is active: For shifting the displayed
value one digit to the left if the parameter value cannot be
displayed with 4 figures (right-hand figure flashes if there are
any further invisible figures to the right)

Table 5-6

PMU in units of the
Compact and
chassis type

Raise key

Operator control elements of the PMU (Compact PLUS type)

Seven-segment display for:

Drive statuses

Reversing key —— Alarms and e T A ,
1 faults 33 [ ]
ON key — | PN A
~nnno ann gnnn _nnn
Toggle key Parameter numbers 7~ o Ooon Do Cooroug
00 i a¥al Ny
OFery | O P v 0o ”_”B’_”_’ HEL’L’ "—HUU
Parameter indices e
Lower key oo
X300 Parametervalues G n v a0

Siemens AG  6SE7087-6QX70 (Version AF)
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Key Significance Function
T ON key e For energizing the drive (enabling motor activation).
- o |If there is a fault: For returning to fault display
F OFF key e For de-energizing the drive by means of OFF1, OFF2 or OFF3
L (P554 to 560) depending on parameterization.
[ —~] Reversing key e For reversing the direction of rotation of the drive.
] The function must be enabled by P571 and P572
T Toggle key e For switching between parameter number, parameter index
— and parameter value in the sequence indicated (command
becomes effective when the key is released).
o If fault display is active: For acknowledging the fault
Raise key For increasing the displayed value:
e Short press = single-step increase
e Long press = rapid increase
Lower key For lowering the displayed value:

Short press = single-step decrease
Long press = rapid decrease

=l @ [

Hold toggle key
and depress raise
key

If parameter number level is active: For jumping back and forth
between the last selected parameter number and the
operating display (r000)

If fault display is active: For switching over to parameter
number level

If parameter value level is active: For shifting the displayed
value one digit to the right if parameter value cannot be
displayed with 4 figures (left-hand figure flashes if there are
any further invisible figures to the left)

Hold toggle key
and depress lower
key

If parameter number level is active: For jumping directly to the
operating display (r000)

If parameter value level is active: For shifting the displayed
value one digit to the left if parameter value cannot be
displayed with 4 figures (right-hand figure flashes if there are
any further invisible figures to the right)

Table 5-7

Operator control elements on the PMU

5-8
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Toggle key
(P key)

NOTE

As the PMU only has a four-digit seven-segment display, the 3
descriptive elements of a parameter

¢ Parameter number,
& Parameter index (if the parameter is indexed) and
¢ Parameter value

cannot be displayed at the same time. For this reason, you have to
switch between the individual descriptive elements by depressing the
toggle key. After the desired level has been selected, adjustment can
be made using the raise key or the lower key.

With the toggle key, you can change Parameter number
over:

« from the parameter number to the E '\ E

parameter index

o from the parameter index to the p ;
arameter
parameter value Parameter
index NN value
o from the parameter value to the

parameter number E

If the parameter is not indexed, you
can jump directly from the parameter
number to the parameter value.

If you change the value of a parameter, this change generally becomes
effective immediately. It is only in the case of acknowledgement
parameters (marked in the parameter list by an asterisk ‘ * ') that the
change does not become effective until you change over from the
parameter value to the parameter number.

Parameter changes made using the PMU are always safely stored in
the EEPROM (protected in case of power failure) once the toggle key
has been depressed.

Siemens AG  6SE7087-6QX70 (Version AF)
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Example The following example shows the individual operator control steps to be
carried out on the PMU for a parameter reset to factory setting.

Set P053 to 0002 and grant parameter access via PMU

ZIEIN ZIZIN ZIZIN ZIEIN

| P053 [| 0000 [| 0001 [| 0002 [| P053
Select P060

2[A]
| P053 || P060 |

Set PO60 to 0002 and select "Fixed settings" menu

7||E|>| z@u ZIE'N

| P060 || 1 || 2 || P060

Select P970

»[4]

| P060 | | P970 |

Set P970 to 0000 and start parameter reset

7||E|u z@u ZIE'N

| P970 || 1 || 0 || °005

6SE7087-6QX70 (Version AF)  Siemens AG
5-10 Compendium Motion Control ~ SIMOVERT MASTERDRIVES



01.2006

Parameterization

54 Parameter input via the OP1S

541 General

Order numbers

The operator control panel (OP1S) is an optional input/output device
which can be used for parameterizing and starting up the units. Plain-
text displays greatly facilitate parameterization.

The OP1S has a non-volatile memory and can permanently store
complete sets of parameters. It can therefore be used for archiving sets
of parameters. The parameter sets must be read out (upread) from the
units first. Stored parameter sets can also be transferred (downloaded)
to other units.

The OP1S and the unit to be operated communicate with each other via
a serial interface (RS485) using the USS protocol. During
communication, the OP1S assumes the function of the master whereas
the connected units function as slaves.

The OP1S can be operated at baud rates of 9.6 kBd and 19.2 kBd, and
is capable of communicating with up to 32 slaves (addresses 0 to 31). It
can therefore be used both in a point-to-point link (e.g. during initial
parameterization) and within a bus configuration.

The plain-text displays can be shown in one of five different languages
(German, English, Spanish, French, Italian). The language is chosen by
selecting the relevant parameter for the slave in question.

Components Order Number

OP1S 6SE7090-0XX84-2FK0
Connecting cable 3 m 6SX7010-0AB03
Connecting cable 5 m 6SX7010-0AB05
Adapter for installation in cabinet door incl. 5 m cable | 6SX7010-0AA00

Siemens AG  6SE7087-6QX70 (Version AF)
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2' fag agg xin-?a LCD (4 lines x 16 characters)
# 16068, 688 min—1
Fun \
9-pole SUB-D connector
LED red O Fault on rear of unit
LED green O Run
Reversing key
ON key I S 1IVAN Raise key
OFF key (e} PN/ Lower key
Key for toggling between control levels
Jog key Jog 7 8 9
4 5 & 0 to 9: number keys
0 || +/- ||Reset Reset key (acknowledge)
Sign key
Fig. 5-4 View of the OP1S
OP1S connection Pin  Designation Significance Range
1
2
3 RS485 P Data via RS485 interface
o\eeees ) 4
000
5 N5V Ground
9
6 P5V 5 V aux. voltage supply +5%, 200 mA
7
8 RS485 N Data via RS485 interface
9 Reference potential
Table 5-8 OP1S connections

5-12
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5.4.2 Connecting, run-up

54.2.1 Connecting

The OP1S can be connected to the units in the following ways:

L

Connection via 3 m or 5 m cable (e.g. as a hand-held input device
for start-up)

Connection via cable and adapter for installation in a cabinet door

Plugging into MASTERDRIVES Compact units (for point-to-point
linking or bus configuration)

Plugging into MASTERDRIVES Compact PLUS units (for bus
configuration)

Connection via The cable is plugged into the Sub D socket X103 on units of the
cable Compact PLUS type and into Sub D socket X300 on units of the
Compact and chassis type.

o1

Connecting cable

1777747477407
777777777777
Jrrrinnisiry,

2227222V

o1

o

%
Jo]

OP1S side: Unit side: L
9-pole SUB-D socket 9-pole SUB-D connector 7
101
Fig. 5-5 Example: The OP1S in a point-to-point link with the Compact PLUS unit

Plugging into units  Carefully penetrate the pre-punched holes for the fixing screws in the

of the Compact and  front panel of the Compact units. Plug the OP1S onto the Sub D socket

chassis type X300 and screw it tight using the two screws (M5 x 10, accessory pack)
from the inside of the front panel.

Plugging onto On the Compact PLUS rectifier unit, you can plug the OP1S onto the
Compact PLUS Sub D socket X320 and lock it in place on the front cover.

rectifier unit

Siemens AG  6SE7087-6QX70 (Version AF)
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j © ] F J v J v J Y J Y] Y [JY]
USS bus ‘ 720%
on X100 \ (rsseee osseess
/ / / » / / / / Ll||
T
FOAEE FOAEE EEEE] FOEE
[ & [l &1 [l &1 [F1 & [F1 ™ FI &[S
~u z z L
2 % 2
a -] *]

@
’3
@
3

@

X101

@

ST = = AN
OP1S mounted 1| B . .
on rectifier unit 1 :

Ill/ IIIIIIIl/ M Lﬂ_ﬂ!ﬂ_ﬂj Lﬂ_‘ﬂnﬂ_" 11 0j10

M
CM Rect.Unit  Inv Inv Inv Inv Inv Inv Inv

FEERHERER
EEFHETER

[
:m
EEEERERE 5

®

o

=
o

1

=

.

-
T2
(e 5

Fig. 5-6 Example: The OP1S during bus configuration with Compact PLUS units

NOTE During bus operation, the Compact PLUS rectifier unit is only for

mechanically restraining the OP1S and for connecting the bus to the
inverters. It does not function as a slave.

5.4.2.2 Run-up

After the power supply for the unit connected to the OP1S has been
turned on or after the OP1S has been plugged into a unit which is
operating, there is a run-up phase.

NOTICE The OP1S must not be plugged into the Sub D socket if the SCom1

interface parallel to the socket is already being used elsewhere, e.g.
bus operation with SIMATIC as the master.

NOTE In the as-delivered state or after a reset of the parameters to the factory

setting with the unit's own control panel, a point-to-point link can be
adopted with the OP1S without any further preparatory measures.

When a bus system is started up with the OP1S, the slaves must first

be configured individually. The plugs of the bus cable must be removed
for this purpose (see section "Bus operation™).

6SE7087-6QX70 (Version AF)  Siemens AG
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During the run-up phase, the text "Search slave" is shown in the first
line of the display, followed by "Slave found" and the found slave
number as well as the set baud rate.

Slave found
Adress: [00]
Baudrate: [6]

Example of a display after the run-up phase (6 corresponds to 9.6 kBd)

After approximately 4 s, the display changes to

SIEMENS
MASTERDRIVES VC
6SE7016-1EA61
SW:V3.0 OP:V2T20

Example of what is displayed after a slave address has been found

After a further 2 s, there is a changeover to the operating display. If it is
not possible to start communicating with the slave, an error message
"Error: Configuration not ok” appears. About 2 s later, a request is
made for new configuration.

New config?

#yes
no

Error message displayed when communication is not possible

If the "P" key is pressed, the connected unit is reconfigured, i.e. the
interface parameters are set to the standard values.

Number of PKWs (P702): 127

Number of PZDs (P703): 2or4

Telegram failure time (P704): 0 ms

If communication with the slave is still impossible, the reasons may be

as follows:

¢ Defective cabling

+ Bus operation with two or more slaves with the same bus address
(see section "Bus operation™)

¢ The baud rate set in the slave is neither 9.6 nor 19.2 kBd

In the latter case, an error message "Error: No slave found" appears.
The unit's own PMU control panel must then be used to set parameter
P701 (baud rate) to 6 (9.6 kBd) or 7 (19.2 kBd) or to reset the
parameters to the factory setting.

Siemens AG

6SE7087-6QX70 (Version AF)
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5.4.3 Operator control
54.3.1 Operator control elements
Key Significance Function

| ON key e For energizing the drive (enabling motor activation). The
function must be enabled by P554.

o OFF key e For de-energizing the drive by means of OFF1, OFF2 or
OFF3. The function must be enabled by P554 to P560.

Jog Jog key e For jogging with jog setpoint 1 (only effective when the
unit is in the "Ready to start" state). This function must
be enabled by P568.

—~ Reversing key o For reversing the direction of rotation of the drive. This
function must be enabled by P571 and P572.

p Toggle key e For selecting menu levels and switching between
parameter number, parameter index and parameter
value in the sequence indicated. The current level is
displayed by the position of the cursor on the LCD
display (the command comes into effect when the key is
released).

e For conducting a numerical input.
Reset Reset key e For leaving menu levels
o |If fault display is active: For acknowledging the fault. This
function must be enabled by P565
/\ Raise key For increasing the displayed value:
e Short press = single-step increase
e Long press = rapid increase
¢ If motorized potentiometer is active, this is for raising the
setpoint. This function must be enabled by P573
\VA Lower key For lowering the displayed value:
e Short press = single-step decrease
e Long press = rapid decrease
¢ If motorized potentiometer is active, this is for lowering
the setpoint. This function must be enabled by P574

+- Sign key e For changing the sign so that negative values can be
entered

0 9 Number keys e Numerical input

to
Table 5-9 Operator control elements of the OP1S

6SE7087-6QX70 (Version AF)  Siemens AG
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5.4.3.2 Operating display

After run-up of the OP1S, the following operating display appears:

0.0A OV 00
# 0.00 min-1
* 0.00 min-1
Ready.

Example of an operating display in the "Ready" status(]

The values shown in the operating display (except for slave number, 1St
line on the far right) can be specified by means of parameterization:

in the example "Output current"
in the example "DC link voltage"

1st line, left (P0049.001)
1st line, right (P0049.002)

2nd line actual value (P0049.003)

3rd line setpoint (P0049.004)
4th line (P0049.005)

setpoint with "*",

in the example "Actual speed"”

(only a visualization parameter)

in the example "Speed setpoint"
in the example "Operating state"
In the operating display, the actual value is indicated with "#" and the

In addition to the operating display on the display unit, the operating
state is indicated by the red and green LEDs as follows:

Flashing Continuous
red LED Alarm Fault
green LED Ready for ON Operation
Table 5-10 Operating displays
Siemens AG  6SE7087-6QX70 (Version AF)
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54.3.3

Basic menu

AV s

When the "P" key is pressed, a changeover is made from the operating
display to the basic menu.

A [P] s

0.0A 0V 00
# 0.00 min-1
* 0.00 min-1
Ready.

MotionControl
*Menu Selection
OP: Upread

OP: Download

Display of the basic menu

The basic menu is the same for all units. The following selections can
be made:

Menu selection
OP: Upread
OP: Download
Delete data
Change slave
Config. slave
Slave ID

As not all the lines can be shown at the same time, it is possible to
scroll the display as required with the "Lower" and "Raise keys.

ﬂEN z@u z@u

*® & & & 6 o o

MotionControl
*Menu Selection
OP: Upread

OP: Download

OP:

MotionControl
*Menu Selection
#0OP: Upread
Download

MotionControl
*Menu Selection
OP: Upread
#0P: Download

MotionControl MotionControl
OP: Upread OP: Download
OP: Download Delete data

#Delete data #Change slave

and so on

Example of switching from one line to the next

The currently active function is indicated by the "*" symbol and the
selected function by the "#” symbol. After the "P" key has been
pressed, the relevant symbol jumps to the selected function. The
"Reset" key is for returning to the operating display.

5-18
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5.4.3.4 Slave ID
With the "Slave ID" function, the user can request information about the
connected slave. The slave ID consists, for example, of the following
lines:
MASTERDRIVES MC
PLUS
6SE7014-0TP50
1.5 kW
V1.0
15.09.1997
Starting from the basic menu, the "Slave ID" function is selected with
"Raise" or "Lower" and activated with "P". As all the lines cannot be
shown at the same time, it is possible to scroll the display as required
with the "Lower" and "Raise" keys. In addition, the slave number is
shown at the top on the right-hand side.

2[P] s 2 [¥] s A [¥] s A [¥] s
MotionControl MotionControl 00 |[|MotionControl 00 |[|[MotionControl 00 |[|MotionControl 00
Change slave Slave ID Slave ID Slave ID Slave ID
Config. slave ||MASTERDRIVES MC 6SE7014-0TP50 and so on

#Slave ID PLUS 6SE7014-0TP50 1.5 kW
Example of a slave ID

Siemens AG  6SE7087-6QX70 (Version AF)
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54.35

7|>|

OP: Upread

With the "OP: Upread" function, the parameters of the connected slave
can be upread and stored in the flash memory inside the OP1S.
Starting from the basic menu, the "OP: Upread" function is selected
with "Lower" or "Raise" and started with "P". If the available memory is
insufficient, the procedure is interrupted with an appropriate error
message. During upread, the OP1S indicates the parameter currently
being read. In addition, the slave number is shown at the top on the

right-hand side.

ZIE‘N

MotionControl
*Menu selection

MotionControl 00
Upread

#OP: Upread
OP: Download

Pxxx

Example: Selecting and starting the "Upread" procedure

With "Reset", the procedure can be interrupted at any time. If the
upread procedure has been completed in full, the user is requested to
enter an ID with a maximum of 12 characters for the stored parameter
set. This identification can, for example, consist of the date and two
differentiating numbers. It is entered with the numerical keypad. With

"Lower" a number which has been entered can be deleted.

z@u

z@u

z@u

7|>|

MotionControl 00 [|MotionControl 00 |[MotionControl 00 ||MotionControl 00 [[MotionControl 00 |[MotionControl 00
Upread Upread Upread Upread Upread Upread
Enter ID Enter ID Enter ID Enter ID Enter ID Enter ID
- 1- 19- 190- 1909- 19091-
Example of entering an 1D
When "P" is pressed, the message "Upread ok" appears and the
display changes to the basic menu.
6SE7087-6QX70 (Version AF)  Siemens AG
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5.4.3.6 OP: Download

With the "OP: Download" function, a parameter set stored in the OP1S
can be written into the connected slave. Starting from the basic menu,
the "OP: Download" function is selected with "Lower" or "Raise" and
activated with "P".

ZIE‘N

MotionControl Download
*Menu selection *¥1909199701
OP: Upread MASTERDRIVES MC

#OP: Download

Example: Selecting and activating the "Download" function

One of the parameter sets stored in the OP1S must now be selected
with "Lower" or "Raise" (displayed in the second line). The selected ID
is confirmed with "P". The slave ID can now be displayed with "Lower"
or "Raise" (see section "Slave ID"). The "Download" procedure is then
started with "P". During download, the OP1S displays the currently
written parameter.

ZIEN ZIEN

Download Download MotionControl 00
*1909199701 *1909199701 Download
MASTERDRIVES MC MASTERDRIVES MC Pxxx

Example: Confirming the ID and starting the "Download" procedure

With "Reset", the procedure can be stopped at any time. If downloading
has been fully completed, the message "Download ok" appears and the
display returns to the basic menu.

After the data set to be downloaded has been selected, if the
identification of the stored software version does not agree with the
software version of the unit, an error message appears for
approximately 2 seconds. The operator is then asked whether
downloading is to be discontinued.

ZIE‘N ZIE‘N 7|>|

Download Download Error: MotionControl 00
*1909199701 *1909199701 Different Stop download?
MASTERDRIVES MC MASTERDRIVES MC IDs #yes

no

Yes: The "Download" procedure is discontinued.
No: The "Download" procedure is carried out.

Siemens AG  6SE7087-6QX70 (Version AF)
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5.4.3.7 Delete data

With the "Delete data" function, the user can delete parameter sets
stored in the OP1S, thus, for example, creating space for new
parameter sets. Starting from the basic menu, the "Delete data"
function is selected with "Lower" or "Raise" and activated with "P".

ZIE‘N

MotionControl Delete data
OP: Upread *¥1909199701
OP: Download MASTERDRIVES MC

#Delete data

Example: Selection and activation of the "Delete data" function

One of the parameter sets stored in the OP1S must now be selected
with "Lower" or "Raise" (displayed in the second line). With "P", the
selected ID is confirmed. The slave ID can now be displayed with
"Lower" or "Raise" (see section "Slave ID"). The "Delete data"
procedure can now be started with "P". After completion, the message
"Data deleted" appears and the display returns to the basic menu.

6SE7087-6QX70 (Version AF)  Siemens AG
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54.3.8

ZIEIN

Menu selection

The actual parameterization and start-up of the connected slave is
performed by means of the "Menu selection" function. Starting from the
basic menu, the "Menu selection" function is selected with "Lower" or
"Raise". By pressing "P", the unit-specific sub-menu is displayed with
the following choices:

¢ User Param.
Param Menu..
FixedSet...
Quick Param...
Board Conf.
Drive Set
Download
UpR/fr.Access
Power Def.

Two or more dots after these items mean that there is a further sub-
menu level. If "Parameter menu.." is selected, access is possible to all
parameters via correspondingly structured sub-menus. If "UpR/fr.
Access" is selected, direct access is gained to the parameter level.

* & & &6 6 o o o

ZIE'N zlj)('u ZIEN

MotionControl Mentiauswahl Menu selection ro0l 9
*Menu selection |[[*User Param. Drive Set. Drive Status
Upread Param Menu. . Download
Download FixedSet... #UpR/fr.Access Ready

Example: Selecting the parameter level by means of UpR/fr.access

2 X

ZEN ZIEIN ZIEIN

Menu selection

Parameter Menu

Param Menu

Communication

P700.001

*User Param. *Gen. Param. *Gen. Param. *SST1/SST2 0
#Param Menu. . Terminals Terminals Field bus conn. [[SCom Bus Addrese
FixedSet... Communication #Communication SIMOLINK Ser. Interf.l
Example: Selecting a parameter via sub-menus
Siemens AG  6SE7087-6QX70 (Version AF)
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Parameter display

and parameter

A parameter number can be selected from the parameter level directly
with the numerical keys or with "Raise"/"Lower". The parameter number

correction is shown as a three-figure quantity. In the event of four-figure
parameter numbers, the first figure (1, 2 or 3) is not displayed. A
distinction is made with the letters (P, H, U etc.).
2 N 2 N 2 IE' N
ro0l 9|lro00 r004 r049.001
Drive Status 4
OP OperDisp
Ready 1%t line, on left
Example: Direct input of the parameter number with the numerical keypad
A N 2 IZ' N 2 IZ' N
r00l 9|lro02 r004 r006
Drive Status 0 min-1 0.0 A 0V
Actual speed Output Amps DC Bus Volts
Ready.
Example: Correcting the parameter number by means of "Raise"
If the parameter is found not to exist when the number is entered, a
message "No PNU" appears. A non-existent parameter number can be
skipped by selecting "Raise" or "Lower".
How the parameters are shown on the display depends on the type of
parameter. There are, for example, parameters with and without an
index, with and without an index text and with and without a selection
text.
Example: Parameter with index and index text
P704.001
0 ms
SCom Tlg OFF
Ser.Interf.1l
1stline:  Parameter number, parameter index
2nd line:  Parameter value with unit
3rd line:  Parameter name
4th line:  Index text
Example: Parameter with index, index text and selection text
P701.001 6
SCom Baud rate
Ser Interf.l
9600 Baud
1st line: Parameter number, parameter index, parameter value
2nd line: Parameter name
3rd line:  Index text
4th line:  Selection text
6SE7087-6QX70 (Version AF)  Siemens AG
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NOTE

Example: Parameter without index, with selection text, binary
value

P053 0006Hex
Parameter Access
0000000000000110

ComBoard: No

1stline: Parameter number, parameter value, hexadecimal
parameter value

2nd line: Parameter name
3rd line: Parameter value, binary
4th line: Selection text

Transition between the parameter number, parameter index and
parameter value levels is made with "P".

Parameter number — "P" — Parameter index — "P" — Parameter
value

If there is no parameter index, this level is skipped. The parameter
index and the parameter value can be corrected directly with the
"Raise"/"Lower" keys. An exception to this are parameter values shown
in binary form. In this case, the individual bits are selected with
"Raise"/"Lower" and corrected with the numerical keys (0 or 1).

If the index number is entered by means of the numerical keys, the
value is not accepted until "P" is pressed. If the "Raise" or "Lower" keys
are used to correct the number, the value comes into effect
immediately. The acceptance of an entered parameter value and return
to the parameter number does not take place until "P" is pressed. The
level selected in each case (parameter number, parameter index,
parameter value) is marked with the cursor. If an incorrect parameter
value is entered, the old value can be obtained by pressing "Reset".
The "Reset" key can also be used to go one level lower.

Parameter value — "Reset" — Parameter index — "Reset" — Para.No.

Parameters which can be changed are shown in upper-case letters and
visualization parameters which cannot be changed are shown in lower-
case letters. If a parameter can only be changed under special
conditions or if an incorrect value has been entered with the numerical
keys, an appropriate message follows, e.g.:

+ "Value not perm." Incorrect value entered

¢ "Value <> min/max" Value too large or too small
¢ "P53/P9277?" No parameter access
.

"Operating status?" Value can only be changed in the "Drive
setting” status, for example

With "Reset", the message is deleted and the old value is re-instated.

Parameter changes are always stored with power-failure protection in
the EEPROM of the unit connected to the OP1S.

Siemens AG

6SE7087-6QX70 (Version AF)
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Example of parameter correction:
Selection of Correction of Accept and
parameter value parameter value return
A [P JINN A [P
P605 0||P605 0||P605 1] |P605 1
Brake control Brake control Brake control Brake control
without brake without brake|| Brake w/o chkbk Brake w/o chkbk
Selection of Correction of Accept and
parameter value parameter value return
A[P]y A[58]y A[P]y
P600 P600 P600 P600
0 ms 0 ms 5 ms 5 ms
MCont mssg time|[| MCont mssg time|| MCont mssg time| [MCont mssg time
Selection of Correction of Selection of Correction of Accept and
parameter index  parameter index parameter value parameter value return
A [P]y A [l A[P]y A [4] s A[P]y
P049.001 P0495.001 P0495.002 P0495.002 P0495.002 P049.002
4 4 6 [ 4
OP OperDisp OP OperDisp OP OperDisp OP OperDisp OP OperDisp OP OperDisp
1st line, left 1st line, left 1st line, right 1st line, right 1st line, 2?7 1st line, 2?7
Selection of Selection of Correction of bit Accept and
parameter index bit return
A [Ply 2 [A] A 0]y A [Ply
P0O53 0006Hex||P053 0006Hex||P053 0006Hex||P053 0006Hex]||P053 0004Hex
Parameter Access ||Parameter Access ||Parameter Access ||Parameter Access ||Parameter Access
0000000000000110 ||0000000000000110||0000000000000110 [|0000000000000100 |[{0000000000000110
ComBoard: No ComBoard: No BaseKeypad: Yes BaseKeyp: No BaseKeyp: No

Some parameters may also be displayed without a parameter number,
e.g. during quick parameterization or if "Fixed setting" is selected. In
this case, parameterization is carried out via various sub-menus.

5-26
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Example of how to proceed for a parameter reset.

0.0 A

A [P
0

oV

7||E|>|

# 0.
* 0.
Ready

00 min-1
00 min-1

0[[MotionControl
*Menu selection
OP: Upread

OP: Download

Menu Selection
*User Param.
Param Menu. .
Fixed Set...

Menu Selection
*User Param.
Param Menu. .
#Fixed Set...

Selection of fixed setting

[P]

Fixed Setting

AV s

ZIE‘N

FactSet.

*Select FactSet

#FactSet.

Fixed Setting
*Select FactSet

FactsSet.
*No FactSet

Factory Setting [|Factory Setting

*No FactSet

Selection of factory setting

[P]

wait
2 N

#FactSet.

Factory Setting

*No FactSet

..... FixedSet..

Menu Selection
*User Param. .
Param. Menu. .

Start of factory setting

NOTE

It is not possible to start the parameter reset in the "Run" status.

Siemens AG  6SE7087-6QX70 (Version AF)
SIMOVERT MASTERDRIVES  Compendium M

otion Control
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Fault and alarm
messages

A fault or alarm message is indicated by the red LED. In the event of a
fault, the red LED lights up and stays on. A fault message appears in
the 3rd and 4th line of the operating display.

z@u

0.0 A 0V 00 0.0 A 0V 00

# 0.00 min-1|[# 0.00 min-1
F065: SCom Tlg 1T 3h 2"
Fault 1/1||Fault 1/1

Example of a fault display

The fault number and the respective text are shown in the 3rd line. Up
to 8 fault messages can be stored but only the first fault to occur is
shown on the display. Several subsequent faults are shown in the 4th
line, e.g. with 1/3 (first of three). Information on all faults can be
obtained from the fault memory. With "Raise"/"Lower", the associated
operating hours are shown when a fault is waiting to be remedied.

After the cause of a fault has been removed, the fault is acknowledged
with "Reset" inside the operating display (the "Reset" key must be
appropriately parameterized. See section "Issuing commands via the
OP1S"). By pressing "P" and "Lower" at the same time, it is possible to
skip back directly to the operating display from the parameter level.

When there is an alarm, the red LED flashes. A warning appears in the
4th line of the operating display.

8.2 A 520 V 00
# 100.00 min-1
* 100.00 min-1
-33:0verspeed

Example of an alarm display

The alarm number and the respective text is shown in the 4th line.
There can be several alarms at the same time but only the first alarm to
occur is shown on the display. Several alarms are shown in the 4th line
before the alarm number with an "+” instead of "-". Information on all
alarms can be obtained with the alarm parameters r953 to r969.

An alarm cannot be acknowledged. As soon as the cause no longer
exists, the alarm/display disappears automatically.

5-28
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5.4.3.9 Issuing commands via the OP1S
Control functions and setpoint specifications for the connected unit can
be selected with the corresponding keys of the OP1S, for example
during start-up. To do so, the sources of the control commands have to
be added to the corresponding bits of word 1 of the SCom1 interface.
For setpoint specification, the sources of the setpoints must be
appropriately "interconnected". In addition, the setpoint to be changed
is to be parameterized as a displayed value in the 3rd line of the
operating display.
Key Function Parameter number Parameter value
| 0 ON/OFF1 P554 2100
Source ON/OFF1
A v Motorized potentiometer: setpoint | P573 2113
higher, lower (only effective within | Source Raise MOP
the operating display) P574 2114
Source Lower MOP
P443 KKO0058
Source Main Setpoint (MOP Output)
P049.004 424
Setpoint Operating Disp | (MOP Out)
0 9 Setpoint specification by means P443 KK0040
to of fixed setpoint (only effective Source Main Setpoint (Fixed setpoints)
within the operating display. If P573 0
entered with numerical key, Source Raise MOP
confirm with "P") P574 0
A or N Source Lower MOP
P049.004 e.g. 401
Setpoint Operating Disp | (selected fixed setpoint)
—~ Reversing P571 2111
Source clockwise direc.
of rotation 2112
P572
Source anti-clockwise
direc. of. rotation
Reset Acknowledging (only effective P565 2107
within the operating display) Source Acknowledge
Jog Jogging with jog setpoint 1 (only | P568 2108
effective in the "Ready" status) Source Jog Bit 0
P448 Setpoint in %
Jog Setpoint 1
NOTE The OFF function can also be performed with OFF2 or OFF3 instead of
OFF1. For this, the source of OFF2 (P555) or OFF3 (P556) must be
"interconnected" to 2101 or 2102 respectively in addition to setting
P554.
Siemens AG  6SE7087-6QX70 (Version AF)
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5.4.4

544.1

NOTE

Bus operation

In order to start operating a bus system with the OP1S, the slaves must
first be configured individually. To do this, the bus connecting cable
between the slaves must be interrupted (pull out the bus-cable plug).
For configuration, the OP1S is connected with each slave one after the
other. A precondition for carrying out the configuration is a baud rate of
9.6 or 19.2 kBd set in the slave (see section "Run-up").

Configuring slaves

Starting from the basic menu, the "Config. slave" function is selected
with "Lower"/"Raise" and activated with "P". The user is now requested
to enter a slave address.

ZIE‘N

MotionControl Configuration
Delete data Address: 00
Change slave
#Config. slave

Example of activating the "Config. slave" function

After a different slave address for each slave has been entered by
means of the "Raise" key or with the numerical keypad and confirmed
with "P", configuration is carried out, i.e. the interface parameters are
set to the standard value (see section "Run-up"). In addition, the slave
address is entered and a baud rate of 9.6 kBd is set in the slave. After
configuration has been completed, the message "Configuration ok"
appears, followed by a return to the basic menu. If the configuration of
all slaves has been successfully completed, bus operation can be
started after the bus connection between the slaves has been restored.

During bus operation, each slave must have a different address (P700).
Bus operation is also possible at 19.6 kBd (set P701 to 7). The baud
rate, however, must be set the same in all slaves.
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5.4.4.2 Changing slaves

During bus operation, a specific slave can be selected via the OP1S
with the "Change slave" function without any re-plugging. Starting from
the basic menu, the "Change slave" function is selected with the
"Lower"/"Raise" key and activated with "P". The user is then requested
to enter a slave address.

ZIE‘N

MotionControl
Download
Delete data

#Change slave

Change slave
Address: 00

Example of activating the "Change slave" function

After the slave address has been entered with "Raise"/"Lower" and
confirmed with "P", a change is made to the required slave and the
display returns to the basic menu. If the slave cannot be found, an error
message is output.

545 Technical data

Order number

6SE7090-0XX84-2FK0

Supply voltag

e

5V DC £5 %, 200 mA

Operating temperature

0°Cto+55°C

Storage temperature

-25°Cto +70 °C

Transport temperature

-25°Cto +70 °C

Environment class
e Humidity

e Pollution resistance

Acc. to DIN IEC 721 Part 3-3/04.90
03K3
13C3

Protection class

Il acc. DIN VDE 0160 Part 1/05.82
IEC 536/1976

Degree of protection
e Front
e Rear

Acc. to DIN VDE 0470 Part 1/11.92
IP54 EN60529
P21

Dimensions W x H x D

74 x 174 X 26 mm

Standards VDE 0160/E04.91
VDE 0558 Part 1/07.87
UL, CSA
Table 5-11 Technical data

SIMOVERT MASTERDRIVES
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5.5 Parameter input with DriveMonitor

NOTE Please refer to the online help for detailed information on
DriveMonitor ( ? | button or F1 key).

551 Installation and connection

55.1.1 Installation

A CD is included with the devices of the MASTERDRIVES Series when
they are delivered. The operating tool supplied on the CD (DriveMoni-
tor) is automatically installed from this CD. If "automatic notification on
change" is activated for the CD drive on the PC, user guidance starts
when you insert the CD and takes you through installation of
DriveMonitor. If this is not the case, start file "Autoplay.exe" in the root
directory of the CD.

55.1.2 Connection

There are two ways of connecting a PC to a device of the SIMOVERT
MASTERDRIVES Series via the USS interface. The devices of the
SIMOVERT MASTERDRIVES Series have both an RS232 and an
RS485 interface.

RS232 interface The serial interface that PCs are equipped with by default functions as
an RS232 interface. This interface is not suitable for bus operation and

is therefore only intended for operation of a SIMOVERT
MASTERDRIVES device.

=N = X300:

5.1 : .5 1 n.c. (not connected)
'90 O | | (Compact PLUS: RS232 Id)
oY o 2 RxD (RS232)

l
i BN
03 | : @ 3 RxHTx+ (RS485)
l7_ O Vo o 7l 4
102 ! Vo >< T : L J | 5 Ground
By O r 5 xS 6| 6+5V (OPLS)
| 10 I I . | 7 TxD (RS232)
N J L ) 8Rx/Tx- (RS485)
- - 9 Ground
To PC COMx Device side
socket -X300 (compact PLUS -X103)
9-pin SUB-D connector
Fig. 5-7 Connecting cable for connecting PC COM(1-4) to SIMOVERT
MASTERDRIVES X300
NOTICE DriveMonitor must not be operated via the Sub-D socket X300 if the

SST1 interface parallel to it is already being used for another purpose,
e.g. bus operation with SIMATIC as the master.

6SE7087-6QX70 (Version AF)  Siemens AG
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RS485 interface The RS485 interface is multi-point capable and therefore suitable for
bus operation. You can use it to connect 31 SIMOVERT
MASTERDRIVES with a PC. On the PC, either an integrated RS485
interface or an RS232 <> RS485 interface converter is necessary. On
the device, an RS485 interface is integrated into the -X300 (compact
PLUS -X103) connection. For the cable: see pin assignment -X300 and
device documentation of the interface converter.

5.5.2 Establishing the connection between DriveMonitor and the device

5521 Setting the USS interface

You can configure the interface with menu Tools - ONLINE Settings.

E3 DriveMon
File  Wiew BiH

@ | D | IME Sekkings...

Options...
Language...

Displays the OMNLIME settings -

Fig. 5-8 Online settings

Siemens AG  6SE7087-6QX70 (Version AF)
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The following settings (Fig. 5-9) are possible:

¢ Tab card "Bus Type", options
USS (operation via serial interface)
Profibus DP (only if DriveMonitor is operated under Drive ES).

¢ Tab card "Interface"
You can enter the required COM interface of the PC (COM1 to
COM4) and the required baudrate here.

NOTE Set the baudrate to the baudrate parameterized in SIMOVERT
MASTERDRIVES (P701) (factory setting 9600 baud).

Further settings: operating mode of the bus in RS485 operation;
setting according to the description of the interface converter
RS232/RS485

¢ Tab card "Extended"
Request retries and Response timeout; here you can increase the
values already set if communication errors occur frequently.

+'» Drive ES USSParam +'» Drive ES USSParam EI == Drive ES USSParam

Bus Type | Interface | Extended | Bus Type  Interface | Extended | Bus Type | Interface  Estended |
Irterface: m__:] ________ Fequest fsiries: (3.1000)
& L5g AT LR
AT Baudiste: |9500  +| Respanse timecut /100 me), 140 {20..300)
Buz operation HS485
™+ futomatic mode
™ RTS contiol
—— " DTR control
Task limeout (s} {40 (1.0 ..939)]
Concel | Heo [R[ ok ] Concel | Hep  [B[ OK  Cancel | Help
Fig. 5-9 Interface configuration
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5.5.2.2 Starting the USS bus scan

DriveMonitor starts with an empty drive window. Via the menu "Set up
an ONLINE connection..." the USS bus can be scanned for connected
devices:

ES DriveMon

Wiew Tools  Help

CTRL4C
Set up an ONLIME conneckion ...
Export
Imnport

Converk

Parameter sets last dealt with

Exit

Fig. 5-10 Starting the USS bus scan
NOTE The "Set up an online connection” menu is only valid from Version 5.2
onwards.

Find online drives

 Dirive:
| Bus Addre... | Uit type | Version | Open |
3 tDMP 016
Cancel |

[~ Open the first found drive immediately Orline

 Find drives
Cluantity of I2
Adress 5 ll
Fig. 5-11 Search for online drives

During the search the USS bus is scanned with the set baudrate only.
The baud rate can be changed via "Tools = ONLINE Settings", see
section 5.5.2.1.
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55.2.3 Creating a parameter set

With menu File > New ... you can create a new drive for
parameterization (see Fig. 5-12). The system creates a download file
(*.dnl), in which the drive characteristic data (type, device version) are
stored. You can create the download file on the basis of an empty
parameter set or the factory setting.

EE DriveMon
Wiew Toaols Help

Open... CTRL+O Ernpky parameter set. .,
Set up an OMLIME connection ...

Export

Irnpork

Convert

Parameter sets last dealt with

Exit

Generates a new parameter set based on the Factory setting. -

Fig. 5-12 Creating a new drive

Based on factory setting:
& The parameter list is preassigned with the factory setting values

Empty parameter set:
+ For compilation of individually used parameters

If the parameters of a parameter set that has already been created
have to be changed, this can be done by calling the corresponding
download file via the “File 2 Open” menu function. The last four drives
can be opened via “Parameter sets last dealt with”.

When you create a new drive, the window "Drive Properties” (Fig. 5-13)
opens. Here you must enter the following data:

+ In dropdown list box "Device type", select the type of device (e.g.
MASTERDRIVES MC). You can only select the devices stored.

+ In dropdown list box "Device version”, you can select the software
version of the device. You can generate databases for (new)
software versions that are not listed when you start online
parameterization.

+ You must only specify the bus address of the drive during online
operation (switchover with button Online/Offline)

6SE7087-6QX70 (Version AF)  Siemens AG
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NOTE The specified bus address must be the same as that of the
parameterized SST bus address in SIMOVERT MASTERDRIVES

(P700).

No bus address is assigned to the drive with the button "Disconnect

network connection".

NOTE Field "Number of PCD" has no special significance for the
parameterization of MASTERDRIVES and should be left at "2".

If the value is changed, it must be/remain ensured that the setting value
in the program matches the value in parameter P703 of the drive at all

times.

Drive Properties

[Unit bype
Short Type

it wersian

Techrnology Type

021 B

Hardware MC P2 [Performance 2]

|N|:| technology type j

Bus dddress ID— disconnect network connection |
Quantity of F£0 |2
] 4 Cancel |
Fig. 5-13 Create file; Drive properties

After confirming the drive properties with ok you have to enter the name

and storage location of the download file to be created.

Siemens AG  6SE7087-6QX70 (Version AF)
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5.5.3

5531

Parameterization

Structure of the parameter lists, parameterization with DriveMonitor

Parameterization using the parameter list is basically the same as
parameterization using PMU (See Chapter 6 "Parameterizating Steps").
The parameter list provides the following advantages:

+ Simultaneous visibility of a larger number of parameters

+ Text display for parameter names, index number, index text,
parameter value, binectors, and connectors

¢ On achange of parameters: Display of parameter limits or possible
parameter values

The parameter list has the following structure:

Field
No.

Field Name

Function

P. Nr

Here the parameter number is displayed. You can only change the field in
menu Free parameterization.

Name

Display of the parameter name, in accordance with the parameter list

Ind

Display of the parameter index for indexed parameters. To see more than
index 1, click on the [+] sign. The display is then expanded and all indices of
the parameter are displayed

Index text

Meaning of the index of the parameter

Parameter
value

Display of the current parameter value. You can change this by double-
clicking on it or selecting and pressing Enter.

Dim

Physical dimension of the parameter, if there is one

5-38
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With buttons Offline, Online (RAM), Online (EEPROM) (Fig. 5-14 [1])
you can switch modes. When you switch to online mode, device
identification is performed. If the configured device and the real device
do not match (device type, software version), an alarm appears. If an

unknown software version is recognized, the option of creating the
database is offered. (This process takes several minutes.)

EX| DriveMon - [MASTERDRIVES MC (Adr.: 0) : MASTERDRIVES MC_tmp]

2' File ‘fiew Drive Mavigator Parameters erate  Diagnostics  Tools  Window  Help
B| D& &RE|S|S|(o sl #17 Blel Bls| 2] 5/ 2|
18] 1] il
B Device identification A1 parameter List Complete
] 'ﬁ' Drive Mavigatar
B assisted commissianing P Mo. Name | | Ind | Index text Pa
B direct to parameter list (1419 # Active FSetp 0
[ Ioad standard application ni7g # Bin/ConnC2 00o0a0oano;
B assisted F1 technalagy COM [ # Bin/ConnC3 0000000anar
= Parameter overview n073 # Conn/BinC1 00a0a00a008
B User Parameters ni74 # Conn/BinC2 0000000000(
-] Parameter Menu nl75 # Conn/BinC3 0000000000(
2 B common Parameters [FSB2T0 H of Fauls a
B Tarminals n077 | #Bin/ConnCT 0000000000¢
- (B Communication UE2S " HinterpolPoint + oo Table 1 0
B seril Interfaces 1j2 |80 328Gear 1 ACL . oo [Input 4096
B Field Bus Interf UB4T  32BGear 1WNom + oo Input 0.00
B S'IEMOL;';K” BITace UB45  32BGear 2ACL + o0 [input 4096
U346 32BGear 2WNom + |om Input 0.00
B scejsct UESS  Accel VMAx 204
B Contrak/Status Word | (PABRRS pccel. Time « loor IFDS 1 050
3 R — < 3
[ [2] [orF | [0 Device status J8]  JOFFLINE
JFar Help, press Fi LF
Fig. 5-14 Drive window/parameter list

The DriveMonitor drive window has a directory tree for navigation
purposes (Fig. 5-14 [2]). You can deselect this additional operating tool

in menu View - Parameter selection.

Siemens AG  6SE7087-6QX70 (Version AF)
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The drive window contains all elements required for the
parameterization and operation of the connected device. In the lower
bar, the status of the connection with the device is displayed:

Connection and device ok
Connection ok, device in fault state

Connection ok, device in alarm state

Device is parameterized offline

2 JOl=Ig Tl

No connection with the device can be established (only offline
parameterization possible).

NOTE If no connection with the device can be established because the device
does not physically exist or is not connected, you can perform offline
parameterization. To do so, you have to change to offline mode. In that
way, you can create an individually adapted download file, which you
can load into the device later.

6SE7087-6QX70 (Version AF)  Siemens AG
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Drive Navigator

This is used to quickly access important functions of the DriveMonitor.

Settings for Drive Navigator under Tools -> Options (Fig. 5-16):

E3 DriveMon, - [MASTERDRIVES MC Plus

{Adr.: 0) : (RAM)]

CEX

ii File View Drive Navigator Parameters Operate Diagnostics Tools  Window Help - 8 x
= w| bl B D |2 Al N B P2
2|NE =|HE D | d c=|s= |

L RN
Drive Navigator A
3 @ Asgsisted
commiggioning
Direct to pararmeter - Downlaad pararmeter
lst d 4—5 fle to diive
1)
s
; General diagnostics 3 Save drive parameters
i :ﬁ i _’5 to a file
3 | 2
B (=]
Extended functions
i =~ | Loadstandard » ° Agzsisted FO1
H '@ application , technalogy COMM
O %
At Basic positioner
\ T operating screens
{153 d /Q
v
E |Systern Set. 0.00 jn.od Device status - |Cornection with device OF, Bus Address| 0 A
For Help, press F1
Fig. 5-15 Drive Navigator
Options g|

Drrive Mavigator
o+ Yes

" No [preselection parameter list]

Dirive window preselection
" More
* Parameter List Complete

™ Free Parameterization
Parameter selection window

% Save last zettings

" Al subdirectoies opened

Cancel

Toolbars
% Small icons

" Large icons

Show info windaw
™ ‘Yes
* Mo

Activate tool interface
v ‘Yes
™ Mo

Fig.

5-16 Options menu display

Siemens AG
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Toolbar of the Drive Navigator
= ﬁ Assisted commissioning
= Direct to parameter list
n‘" n| L
n'd
A
H i E‘é’ff o
J— General diagnostics
125
ls=| R
L
k’J'
= Save drive parameters to a file
=]
e
o = o
= Download parameter file to drive
i gy oy
% -
o | b4
= Load standard application
= Assisted FO1 technology COMM
]
I'I"sTu_ = W
Lf/sfj E A
' | % . - ,
= Basic positioner operating screens
6SE7087-6QX70 (Version AF)  Siemens AG
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55.3.2

General Diagnostics

General diagnostics

Via the Diagnostics = General diagnostics menu the following window
opens. This window gives a general overview of the active warnings
and faults and their history. Both the warning and the fault number as

well as plain text are displayed.

| Actree W armings | Akbree Faul
Mo. | Warning Test | About | Mo | Fault Text | Fault ... | Fault Time | About |
2 SIMOLIME ztart alarm 153 Request master contral enakle 0 0000:0000:001 7
18 Encoder adjustment
19 Encoder data senial protocol
23 Motor temperature | Faul History
| Mo. | Fault Text | Fault ... | Fault Time | About |
2 153 Reguest master control enable 1] 0000:0000:0017
3 2 Pre-charging fault 1 000000000017
DOperat. Hours 17 d 1 h 17 s DC Bus Volts 541 W
Firmwareverzion W2 200 Output Ampz 134 A
CalcTimeHdroom 27 4 tatar Torque 7a7a 4
Drive Temp 23 T totor Temperat. 35 C
Crrive Utilizat. EB 4 nlact) 3000 mir
Extended Diagrostics
Fig. 5-17 General diagnostics
Via the Extended Diagnostics button you can reach the next
diagnostics window.
Extended Diagnestics §|
= =
il Graphic Diagnostics
=
3 o
%ﬁo Bus Diagnostics Trace Function
e Cross Reference T Cross Reference
: Binectars {E>* Connectars
Ahbrechen
Fig. 5-18 Extended diagnostics
Siemens AG  6SE7087-6QX70 (Version AF)
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6 Parameterizing Steps
In general, parameterization can be subdivided into the following main
steps:
Detailed 1. Power section definition (P0O60 = 8)
parameterization 2. Board definition (PO60 = 4)
3. Drive definition (P0O60 =5)
4. Function adjustment.

Not all parameterizing steps have to be run through in detail in each
case during start-up. It is possible under certain conditions to combine
some of the steps and shorten parameterization by using quick
procedures. The following quick procedures are possible:

Quick 1. Parameterizing with user settings
parameterization (Fixed setting or factory setting, P060 = 2)

2. Parameterizing with existing parameter files
(Download, P0O60 = 6)

3. Parameterizing with parameter modules
(Quick parameterization, P060 = 3)

Depending on the specific prevailing conditions, parameterization can
be carried out either in detail or in accordance with one of the specified
quick procedures.

By activating a fixed setting (P060 = 2), the parameters of the unit can
also be reset to the original values.

Siemens AG  6SE7087-6QX70 (Version AG)
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Power sections

Power section definition

P060 = 8

As-delivered state

Supply
conditions

\_‘7

Optional
boards

Board configuration

(P60 = 4)

Drive setting
(PO60 = 5)

Function adjustment

Detailed
parameterization

Parameterizing with user settings (fixed setting, PO60 = 2) \

\ Factory settings (parameter reset) (P060 = 2)

Parameterizing with existing parameter files (download, PO60 = 6)

Parameterizing with parameter modules(quick parameterization, P060 = 3)

Procedures for
quick parameterization

Fig. 6-1

Detailed and quick parameterization

6SE7087-6QX70 (Version AG) Siemens AG
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Parameter reset to factory setting

The factory setting is the defined initial state of all parameters of a unit.
The units are delivered with this setting.

You can restore this initial state at any time by resetting the parameters
to the factory setting, thus canceling all parameter changes made since
the unit was delivered.

The parameters for defining the power section and for releasing the
technology options and the operating hours counter and fault memory
are not changed by a parameter reset to factory setting.

Parameter number Parameter name

P0O50 Language
P0O70 Order No. 6SE70..
P072 Rtd Drive Amps
PO73 Rtd Drive Power
P366 Select FactSet
Po47 Fault memory
P949 Fault value
U976 Serial number
uoa77 PIN

Table 6-1 Parameters that are not changed by the factory setting

If the parameters are reset to the factory setting via one of the
parameters (SST1, SST2, SCB, 1.CB/TB, 2.CB/TB), the interface
parameters of that interface are not changed either. Communication via
that interface therefore continues even after a parameter reset to the
factory setting.

Parameter number Parameter name
PO53 Parameterization enable
P700 SST bus address
P701 SST baud rate
P702 SST PKW number
P703 SST PZD number
P704 SST frame failure

Table 6-2 The factory setting is made either via interface SST1 or SST2:

Parameters that are not changed by the factory setting either. None of
the indices of the parameters is changed.

6SE7087-6QX70 (Version AG)
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Parameter number Parameter name
PO53 Parameterization enable
P696 SCB protocol
P700 SST bus address
P701 SST baud rate
pP702 SST PKW number
P703 SST PZD number
P704 SST frame failure

Table 6-3 The factory setting is made via interface SCB2: Parameters that are not

changed by the factory setting either. None of the indices of the
parameters is changed.

Parameter number Parameter name
P053 Parameterization enable
P711to P721 CB parameters 1 to 11
P722 CB/TB frame failure
P918 CB bus address
Table 6-4 The factory setting is made either via interface 1.CB/TB or 2.CB/TB:

Parameters that are not changed by the factory setting either. None of
the indices of the parameters is changed.

PO53 = 6 Grant parameter access
6: Parameter changes permitted via PMU and serial interface
¢ SComl1 (OP1S and PC)
P0O60 = 2 Select "Fixed settings" menu
_ Select desired factory setting
=9
P366 =" 0: Standard
Note: This parameter was correctly set prior to delivery of
the unit and only needs to be changed in exceptional
cases.
P970 = 0 Start parameter reset
0: Parameter reset

1. No parameter change

Unit carries out parameter
reset and then leaves the
"Fixed settings" menu.

Fig. 6-2 Sequence for parameter reset to factory setting

6SE7087-6QX70 (Version AG) Siemens AG
6-4 Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006

Parameterizing Steps

6.2 Detailed parameterization

6.2.1 Power

Detailed parameterization should always be used in cases where the
application conditions of the units are not exactly known beforehand
and detailed parameter adjustments need to be carried out locally. An
example of a typical application is initial start-up.

section definition

During the power section definition, the control electronics is informed
about which power section it is working with. This step is necessary for
Compact, chassis and cabinet units. On these units, the CUPM control
board is accommodated in the electronics box and is not firmly
connected to the power section.

The power section definition has already been completed in the as-
delivered state. It is therefore only necessary on replacement of the
CUPM or after loading a firmware version with a different parameter
database (version ID: Change the 1st decimal place) and not under
normal conditions.

CAUTION

If CUPM boards are changed over between different units without the
power section being re-defined, the unit can be destroyed when
connected up to the voltage supply and energized.

If a CUPM board which has already been parameterized is inserted into
a unit with a different power section, an automatic parameterization via
parameter P115 = 1 has to be carried out in the drive setting status
(P60 = 5) after the power section definition.

NOTE

From firmware version V 2.20 and higher, power sections above

250 kW can be selected. Selection is only possible if option FO2 is
enabled via a PIN (n978.2 = 1).

To activate option FO2 please refer to Chapter 11.10 "Power Extension
PIN F02".

Siemens AG  6SE7087-6QX70 (Version AG)
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The unit has to be switched to the "Power section definition" state for
carrying out the power section definition. This is done by selecting the
"Power section definition" menu. The power section is then defined in
this menu by inputting a code number.

P060 =8 Select "Power section definition" menu
PO70 = ? Input the code number for the unit concerned
] The code number is allocated to the order numbers (MLFB).

The order number can be read off the unit's rating plate.
The list of units is on the following pages.

P0O60 =1 Return to parameter menu

Fig. 6-3 Sequence for performing the power section definition
NOTE To check the input data, the values for the converter supply voltage in

PO71 and the converter current in PO72 should be checked after
returning to the parameter menu. They must tally with the data given on
the unit rating plate.

6SE7087-6QX70 (Version AG) Siemens AG
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Frequency Order number In [A] PO70

converter, Compact

PLUS AC-AC type 6SE7011-5EPOO 1.5 1
6SE7013-0EPLO 3.0 3
6SE7015-0EPLO 5.0 5
6SE7018-0EPLO 8.0 7
6SE7021-0EPLO 10.0 9
6SE7021-4EPLO0 14.0 13
6SE7022-1EPLO0 20.5 15
6SE7022-7EPLO 27.0 17
6SE7023-4EPL0 34.0 19

Inverter, Compact Order number In [A] P070

PLUS DC-AC type
6SE7012-0TPCO 2.0 2
6SE7014-0TPLO 4.0 4
6SE7016-0TPLO 6.1 6
6SE7021-0TPLO 10.2 8
6SE7021-3TPCO 13.2 12
6SE7021-8TPLO 17.5 14
6SE7022-6TPLO 255 16
6SE7023-4TPLO 34.0 18
6SE7023-8TPLO 375 20
6SE7024-7TPLO 47.0 22
6SE7026-0TPLO 59.0 24
6SE7027-2TPLO 72.0 26

O

=5 corresponds to MASTERDRIVES Motion Control

= 7 corresponds to MASTERDRIVES Motion Control Performance 2

Siemens AG  6SE7087-6QX70 (Version AG)
Compendium Motion Control

SIMOVERT MASTERDRIVES
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Frequency Order number In [A] PWE
converter, Compact
AC-AC type 6SE7016-1EAOL 6.1 3
6SE7018-0EALL 8.0 9
6SE7021-0EALL 10.2 11
6SE7021-3EBO1 13.2 18
6SE7021-8EBL1 17.5 25
6SE7022-6ECU1 25.5 35
6SE7023-4ECU1 34.0 42
6SE7023-8EDU1 37.5 46
6SE7024-7EDU1 47.0 52
6SE7026-0EDU1 59.0 56
6SE7027-2EDU1 72.0 66
Inverter, Compact Order number In [A] PWE
DC-AC type
6SE7016-1TACL 6.1 4
6SE7018-0TALL 8.0 10
6SE7021-0TADL 10.2 12
6SE7021-3TB01 13.2 19
6SE7021-8TBU1 17.5 26
6SE7022-6TCL1 255 36
6SE7023-4TC01 34.0 43
6SE7023-8TD01 37.5 47
6SE7024-7TD01 47.0 53
6SE7026-0TD01 59.0 57
6SE7027-2TD01 72.0 67
[0 =5 corresponds to MASTERDRIVES Motion Control
=7 corresponds to MASTERDRIVES Motion Control Performance 2
6SE7087-6QX70 (Version AG) Siemens AG
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Frequency Order number In [A] PWE

converter, chassis-

type AC-AC units 6SE7031-0EE70 92.0 74
6SE7031-2EF70 124.0 82
6SE7031-8EF70 186.01) 155.02) 98
6SE7032-1EG70 210.01) 175.02) 102
6SE7032-6EG70 260.01) 218.02) 108
6SE7033-2EG70 315.01) 262.02) 112
6SE7033-7EG70 370.01) 308.02) 116
6SE7035-1EK70 510.01) 423.02)3) 147
6SE7036-0EK70 590.01) 491.02)3) 151
6SE7037-0EK70  |690.0 4) 164

Inverter, chassis- Order number In [A] PWE

type DC-AC units
6SE7031-0TE70 92.0 75
6SE7031-2TF70 124.0 83
6SE7031-8TF70 186.01) 155.02) 99
6SE7032-1TG70 210.01) 175.02) 103
6SE7032-6TG70 260.01) 218.02) 109
6SE7033-2TG70 315.01) 262.02) 113
6SE7033-7TG70 370.01) 308.02) 117
6SE7035-1TJ70 510.01) 423.02)3) 120
6SE7036-0TJ70 590.01) 491.02)3) 123
6SE7037-0TJ70 690.0 4) 163
6SE7038-6TK70 860.0 4) 127
6SE7041-1TK70 1100.04 135
6SE7041-3TL70 1300.04 154

1) theoretical rated output current at 3 kHz pulse frequency; rated output
current can only be achieved if the Power Extension PIN is entered.

2) rated output current at 5 kHz pulse frequency; the permissible rated output
current will be reduced further at higher pulse frequencies (see technical

data, derating)

3) This device is a chassis unit (from type J). The overload over 30 s is
therefore limited to 1.36 x the rated output current at 5 kHz.

4) This unit is a so-called chassis unit and can only be operated up to a
maximum pulse frequency of 2.7 kHz. The overload for 30 s is limited to
1.36 times the rated output current.

Siemens AG

6SE7087-6QX70 (Version AG)
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Water-cooled AC-AC
frequency converter

Water-cooled DC-AC
inverter

Order number In [A] PWE
SrSE7035-1EK70 Iiﬁﬁ? 5100 4232)3) 933
(6)rSE7036-0EK70 jﬁﬁ? 590D 29123 037
23;7037-0500 jﬁﬁ? 690.04) 168

Order number In [A] PWE
grSE7O35'lTJ7O :12’:(1) 510.01) 4232)3) 206
grSEm%'OT”O jﬁ':(l) 590.01) 4912)3) 209
2rSE7037-0TJ70 jﬁﬁ‘f 690.0 4) 167
grSE7041-3TL7O :1222 1300.09) 199
grSE7038-6TK70 :1222 860.04) 013
SrsE7o41-1TK7o Iiﬁﬁ? 110009 921

1) theoretical rated output current at 3 kHz pulse frequency; rated output
current can only be achieved if the Power Extension PIN is entered.

2) rated output current at 5 kHz pulse frequency; the permissible rated output
current will be reduced further at higher pulse frequencies (see technical

data, derating)

3) This device is a chassis unit (from type J). The overload over 30 s is
therefore limited to 1.36 x the rated output current at 5 kHz.

4) This unit is a so-called chassis unit and can only be operated up to a
maximum pulse frequency of 2.7 kHz. The overload for 30 s is limited to
1.36 times the rated output current.

6-10
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6.2.2 Board configuration

During board configuration, the control electronics is informed in what
way the installed optional boards have to be configured. This step is
always necessary when optional boards CBx or SLB are used.

The unit must be switched to the "Board configuration” status for this
purpose. This is done by selecting the "Board configuration” menu. In
this menu, parameters are set that are required for adapting the
optional boards to the specific application (e.g. bus addresses, baud
rates, etc.). After leaving the menu, the set parameters are transferred
and the optional boards are initialized.

P0O60 = 4

Select "Board configuration" menu

v

SCB inserted ?

NOTE: Only possible with CUPM.
Not with Compakt PLUS units.

no ¢ yes

P696 = ?

SCB protocol
0: SCI

|

1: USS 4-wire
2: USS 2-wire
3: Peer-to-Peer

CBx inserted ?

no * yes

to

P711.1..2 =27 | Enter the CB parameters 1to 11 necessary for the inserted

communications boards CBx

P721.1...10 =?| The necessary CB parameters and their significance can be

v

derived from the function diagrams of the individual
communications boards.

Siemens AG  6SE7087-6QX70 (Version AG)
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SLB inserted ?

no * yes

P740 =7

v

P741 ="

v

P742 =7
P740>0 P740=0

P743 =7

v

P745="7?

v

P746 =7?

v v

P749.1..8="7

v v

CBx inserted ?

no * yes

P918.1..2="7

v

P0O60 =1

Enter the SLB module address

0: Unit operates as a dispatcher
greater than O: Unit operates as a transceiver
Enter the SLB telegram failure time in ms

0: No monitoring
greater than O: Monitoring time in ms

Enter the SLB transmit power (for plastic fiber-optic cables)
1: weak up to 15 m fiber-optic cable length
2: medium up to 25 m fiber-optic cable length
3:strong  up to 40 m fiber-optic cable length
NOTE: If glass fiber-optic cables are used, the possible
lengths are increased by the factor 7.5.

Enter the number of modules (incl. dispatcher)
in the SIMOLINK ring

Enter the number of channels per module

Enter the SIMOLINK cycle time in ms

Enter the SLB read addresses

Enter the CB bus addresses

Return to the parameter menu
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Board codes The visualization parameter r826.x is used for displaying the board
codes. These codes enable the type of installed electronic boards to be
determined.

Parameter Index Position
rg826 1 Basic board
r826 2 Slot A
r826 3 Slot B
r826 4 Slot C
rg26 5 Slot D
rg826 6 Slot E
rg26 7 Slot F
r826 8 Slot G

If a technology board (T100, T300, T400) or an SCB1 or SCB2 is
inserted in mounting positions 3 or 2, their board code can be found in
the following indices:

Parameter Index Position

r826 5 Mounting position 2

r826 7 Mounting position 3
General board Parameter value Significance
codes

90 to 109 Mainboards or Control Unit

110 to 119 Sensor Board (SBx)

120 to 129 Serial Communication Board (Scx)

130 to 139 Technology Board

140 to 149 Communication Board (Cbx)

150 to 169 Special boards (Ebx, SLB)

Siemens AG  6SE7087-6QX70 (Version AG)
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Special board codes

Board Significance Parameter value
Cuvc Control Unit Vector Control 92
CcumMcC Control Unit Motion Control 93
CUMC+ | Motion Control Compact PLUS 94
CuvC+ Control Unit Vector Control Compact PLUS 95
CUPM Control Unit Motion Control Performance 2 96
CUMP Control Unit Motion Control Compact PLUS 97

Performance 2
CUSA Control Unit Sinus AFE 108
SBP Sensor Board Pulse 111
SBM Sensor Board Encoder / Multiturn 112
SBM2 Sensor Board Encoder / Multiturn 2 113
SBR1 Sensor Board Resolver 1 114
SBR2 Sensor Board Resolver 2 115
SCB1 Serial Communication Board 1 (fiber-optic 121
cable)

SCB2 Serial Communication Board 2 122
T100 Technology board 131
T300 Technology board 131
T400 Technology board 134
CBX Communication Board 14x
CBP Communication Board PROFIBUS 143
CBD Communication Board DeviceNet 145
CBC Communication Board CAN Bus 146
CBL Communication Board CC-Link 147
CBP2 Communication Board PROFIBUS 2 148
EB1 Expansion Board 1 151
EB2 Expansion Board 2 152
SLB SIMOLINK bus interface 161

6-14
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6.2.3 Drive setting

During the drive setting, the control electronics is informed about the
incoming voltage supply with which the drive converter is operating,
about the connected motor and about the motor encoder. In addition,
the motor control (V/f open-loop control or vector control) and the pulse
frequency are selected. If required, the parameters necessary for the
motor model can be calculated automatically. Furthermore, the
normalization values for current, voltage, frequency, speed and torque
signals are determined during the drive setting.

For start-up of the induction motor, first enter the manufacturer's
parameters completely (see below):

L

In doing so, you must observe whether the induction motor has a
star or a delta connection.

You must always use the S1 data from the rating plate.
You must enter the rating data for mains duty (not converter duty).

You must always enter the correct rated motor current P102 (rating
plate). If there are two different rated currents on the rating plate for
special fan motors, you must use the value for M ~ n for constant
torque (not M ~ n2). A higher torque can be set with the torque and
active-current limits.

The accuracy of the rated motor current has a direct effect on the
torque accuracy, as the rated torque is normalized to the rated
current. If a rated current is increased by 4 %, this will also
approximately result in a 4 % increase in the torque (referred to the
rated motor torque).

For group drives, you have to enter the total rated current
P102 = X*Imot,rated-

As the rated magnetizing current P103 (not to be confused with the
no-load current during operation with rated frequency P107 and
rated voltage P101) is usually not known, you can first enter 0.0 %.
An approximation value is calculated using power factor (cosPHI)
P104 and then entered in P103.

Experience shows that the approximation supplies values that are
rather on the large side in the case of motors with a high rating (over
800 kW), whereas it supplies values that are slightly too low in the
case of motors with low rating (below 22 kW).

The magnetizing current is defined as a field-generating current
component during operation at the rated point of the machine (U =
P101, f = P107, n = P108, i = P102).

P294 = 1 (=controlled, flux controller not active) should be set for
asynchronous motors in combination with the setting P296<3. In
VV1.40 and higher, this is done in automatic parameterization.

In field weakening, operation is permitted only up to twice the motor
transition frequency (2 x P293). When the controller structure
optimized for field weakening (P296=3) is selected for asynchronous
motors, field weakening is permitted up to 5 times the motor corner
frequency (5 x P293).

Siemens AG  6SE7087-6QX70 (Version AG)
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NOTE

+ Input of rated frequency P107, rated speed P108 and number of
pole pairs P109 is necessary.

+ In the case of induction motors, you should enter in P108 not the
synchronous no-load speed, but the true motor rated speed, i.e. the
slip frequency at rated load must be given by parameters
P107...P109.

+ The rated motor slip (1 - P108/60 x P109/P107) should usually be
greater than 0.35 % x P107.
These low values are, however, only achieved in the case of motors
with a very high rating (above approx. 1000 kW).
Motors with average rating (45..800 kW) have slip values around
2.0...0.6 %.
Motors with low rating (below 22 kW) can also have slip values up to
10 %.

+ If the rated motor frequency (engineered!) is below 8 Hz, you have
to set P107 = 8.0Hz in the drive setting. The rated motor voltage
P101 has to be calculated in the ratio 8 Hz / fpjor,N and the rated
motor speed P108 should result in a much greater slip:

P108 = ((8 Hz - P107¢)g) x 60/ P109) + P108g.

When leaving the "Drive setting" menu, the entered parameter values
are checked for plausibility. Parameter settings that are not plausible
will lead to a fault. The wrongly set parameters are entered in
parameter r949 (fault value).

If current control is selected as the motor control, a suitable sensor
board (SBx) must be inserted beforehand and a permissible motor
encoder selected. If this is not carried out, the unit will also generate a
fault when it tries to leave the "Drive setting" menu.
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6SE7087-6QX70 (Version AG) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006 Parameterizing Steps
P060 =5 Select "Drive setting" menu
PO71 = ? Inputgmtlme voltage in V
AC units: RMS value of AC voltage
¢ DC units: DC link voltage
P95 = 2 Input of motor type
0: No motor connected
PO95=1 |2 |3 4 5 1: Synchronous servomotor 1FT6/1FK6
2: Asynchronous servomotor 1PH7(=1PA6)/1PL6/1PH4
3: Synchronous servomotor general
4: Asynchronous servomotor
5: Torque motor 1FW3
P096=" Input of code number for the connected
A 4 1FK6/1FT6 motor (see list attached)
P097=7 Input of code number for the connected
B v 1PH7(=1PAG6)/1PL6/1PH4 motor (see list attached)
_ Input of code number for the connected 1FW3 motor
P099 =? .
v (see list attached)
P101 = ? Input of motor rgted voltage in V
according to rating plate
v v
P102 = 2| |P102 = 2 Input o_f motor r{ated currentin A
according to rating plate
P103 = 2 Input of magnetizing currentin A
] If this is not known, enter "0" here. The value is then calculated
l by the automatic parameterization.
P104 = 2 Input o_f power fgctor cos(phi)
according to rating plate
P107 = 2 Input of motor rgted frequency in Hz
according to rating plate
v v
P108 = 2|P108 = ? Input o_f motor rz_;lted speed in rpm
according to rating plate
vYy V¥ v v

Siemens AG  6SE7087-6QX70 (Version AG)
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P095 =

v ¥

P109 = ?([P109 = ?

)

P113="7°
M
P115="7
P120="7?
v \

P121 =?|[P121="7

(&)

Input the pole pair number of the motor

Input the motor rated torques per rating plate in Nm

Start of calculation of derived motor data

For this purpose, set P115 from 0 to 1.

*) That is necessary with P095 = 2 only in the case of
firmware versions 1.24 and older.

The motor parameters for setting the current control are

calculated from the rating plate data. At the end of the

calculation, P115 is automatically set to O.

Input the main field inductance in mH
Pre-assigned during calculation of derived motor data (P115).

Input the stator resistance in mOhm
Pre-assigned during calculation of derived motor data (P115).

P122 = 7 Input the total leakage reactance in mOhm

] Pre-assigned during calculation of derived motor data (P115).
P123 = 7 Input the stator reactance in mOhm

) Pre-assigned during calculation of derived motor data (P115).
P124 = 2 Input the rotor time constants in ms

] Pre-assigned during calculation of derived motor data (P115).

v v
P348 = 0 Automatic parameterization deactivates dead time
compensation.

NOTE: If automatic motor identification is performed after
leaving the "Start drive" status (r001 = 005), no
further inputs are necessary for parameters P120
to P124. For vector control (P290 = 0), automatic
motor identification should always be performed
(see section entitled "Motor identification").

If the motor is coasting, a no-load measurement is
recommended (see section entitled "No-load
measurement"). Thus optimum results regarding
vy v v y torque accuracy can be achieved.
P128 = 7 Input the maximum output currentin A
6SE7087-6QX70 (Version AG) Siemens AG
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P130="7

0o U
oF w-
~N Doy

P136 =7

P144 = ?

+ \4 A\ 4

SBM:

Hook switches S1 and S2
on the SBM

(SBM2: P145.1)

P130=3  WyP130
P147.1=2 (1)

0 #0

v

P146.1=? (0)

P148 = ?

v

P149.1...6

v ¢ v

Select the motor encoder

: automatic encoder detection

: 2-pole resolver (SBR)

: Resolver with pole pair number of motor (SBR)

: Encoder (SBM)

: Multiturn encoder (SBM)

: Pulse encoder in Slot C (SBP)

: Pulse encoder not in Slot C (SBP)

: Encoder without C/D track

NOTE: Asynchronous motors 1PA6, 1PL6, 1PH4, and 1PH7
with encoder are usually supplied with encoder ERN1381
without C/D tracks.

NoOo o~ WNPEO

Increment encoder
0: Pulse number is not a power of 2.
Pulse number in P144 is applicable.
9:29=512
10: 219 = 1024
11: 211 = 2048
12: 212 = 4096
15: Increment = 2048 and zero pulse is not evaluated
(from V1.24)

Motor encoder pulse number

Voltage supply encoder
Is set at the factory to 5 V to match the standard encoder
used with SIEMENS motors.

Also see function diagram 240.

4

Setting of P147:
0: No standard encoder, parameterization in P148, P149
: Encoder EQN1325 (Heidenhain) EnDat
: Encoder ECN1313 (Heidenhain) EnDat
: EnDat (Heidenhain)
: EQI1325 (Heidenhain)
: Encoder EQN1125 (Heidenhain) EnDat
: Encoder ECN1113 (Heidenhain) EnDat

Zero offset in revolutions

Project planning note:

The travel range of the linear axes must be within the range of
the encoder. Otherwise the mapping range will be shifted with
the zero offset.

Increment multiturn encoder

O OoO~NOONPE

Configuration Protocol

Siemens AG
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P290 =7

P290=1 0

P095 = P095=
l1o0.3 20.4

P293 =7

P294 = ?

P296 = ?

pP325="7

M

P326.1..4=7

v

P327.1..4="7

v

P328.1..4=7

M

P329.1..4=7

v v

P340 = ?
v
P357 = ?
v
P350 = ?
v
P351 = ?

Select type of current control
0: vector contol, e.g. for variable-speed operation
with 1FT-, 1PH4-, 1PH7(=1PA6)- and 1PL6 motors
1: v/f open-loop control e.g. for induction machines
without encoder

Input the field weakening frequency in Hz
Pre-assigned during calculation of derived motor data (P115).

Select the flux control
0: Closed-loop, flux controller active
1: Open-loop, flux controller not active
2: Closed-loop with soft magnetization active (only for P296=3)

Select the current controller dynamics
0: Highest dynamics
1: Average dynamics
2: Lowest dynamics
3: Optimized operation for the "field weakening" mode of
asynchronous motors

Input the voltage boost at frequency =0in %

Input the frequency points for curve 1 in Hz

Input the voltage points for curve 1in V

Input the frequency points for curve 2 in Hz

Input the voltage points for curve 2in V

Input the sampling frequency in kHz
The length of the shortest time slot TO is also defined with the
sampling frequency.

Input the pulse frequency ratio
0: Pulse frequency = sampling frequency
1: Pulse frequency = sampling frequency / 2

Input the reference value for all current variables
(normalization variable for current limitations and current
setpoints and current actual values).

Input the reference value for all voltage variables
(normalization variable for voltage limitations and voltage
setpoints and voltage actual values).
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pP352="7?

Input the reference value for all frequency variables
(normalization variable for frequency limitations and frequency

setpoints and frequency actual values).

pP353="7?

Input the reference value for all speed variables
(normalization variable for speed limitations and speed setpoints

and speed actual values).

P354 =?

Input the reference value for all torque variables
(normalization variable for torque limitations and torque

v

setpoints and torque actual values).

P452.1..4=7

Input the maximum speed in positive direction of rotation
in % (referred to P353).

If asynchronous motors are used (P095 = 2 or 4), only
operation up to twice the motor corner frequency (2 x P293) is
permissible in field weakening.

From version V2.30:

It is generally recommended when operating asynchronous
motors in field weakening to select a controller structure
optimized for this purpose (P291=3). This enables operation up
to 5 times the field weakening.

P453.1..4=7

Input the maximum speed in negative direction of rotation
in % (referred to P353).

If asynchronous motors are used (P095 = 2 or 4), only
operation up to twice the motor corner frequency (2 x P293) is
permissible in field weakening.

From version V2.30:

It is generally recommended when operating asynchronous
motors in field weakening to select a controller structure
optimized for this purpose (P291=3). This enables operation up
to 5 times the field weakening.

P0O60 = 1

Return to the parameter menu

NOTE

When leaving the "Drive setting" menu, the entered parameter values
are checked for plausibility. Parameter settings that are not plausible
will lead to a fault. The wrongly set parameters are entered in
parameter r949 (fault value).

If current control is selected as the motor control, a suitable sensor
board (SBx) must be inserted beforehand and a permissible motor
encoder selected. If this is not carried out, the unit will also generate a
fault when it tries to leave the "Drive setting” menu.

Siemens AG  6SE7087-6QX70 (Version AG)
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6.2.4 Motor identification
6.2.4.1 Standstill measurement

From Version V1.30 onwards, automatic motor identification is
available. In the case of Siemens motors (P095 =1 or 2 ) the motor
type is first selected in P096 or P097. In the case of non-Siemens
motors (P095 = 3 or 4), the rating plate data and number of pole pairs
have to be entered, and then automatic parameterizing is called with
P115=1.

After exit from the "drive initial start-up" status with PO60 = 1, P115 =2
is set and hence motor identification is selected. The converter must
now be switched in within 30 s so that measuring can start. The alarm
AO078 is set during the 30 s.

WARNING The motor shaft can move slightly during the measurement operation.
The motor cables are live. Voltages are present at the converter output
terminals and hence also at the motor terminals; they are therefore
hazardous to touch.

DANGER It must be ensured that no danger for persons and equipment can
occur by energizing the power and the unit.

If measurement is not started within 30 s or if it is interrupted by an OFF
command, error F114 is set. The converter status during measurement
is "Motid-Still" (r001 = 18). Measurement is ended automatically, and
the converter reverts to the status "Ready for start-up” (r001 = 009).

Depending on the motor size (rotor time constant), measurement will
take 2 to 10 minutes.

In current-controlled mode (P290 = 0), automatic motor identification
should always be performed during initial start-up.

6SE7087-6QX70 (Version AG) Siemens AG
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6.2.4.2

WARNING

DANGER

6.2.5

No-load measurement

From version 2.30 onwards, a no-load measurement for asynchronous
motors is available.

In order to perform this measurement, the motor shaft must not be
connected to any mechanical loads as this would distort the
measurement results.

For Siemens asynchronous motors (P095 = 1) first of all the motor type
is selected in PO97. For motors of other makes (P095 = 4) the rating
plate data and the pole pair number have to be entered and then
automatic parameterization has to be called up with P115 = 1. After
leaving the "Drive initial start-up" state with PO60 = 1 the unit achieves
the ,Ready for start-up” state (r001 = 009).

Now P115 =4 is set and hence the no-load measurement is selected.
The converter must now be switched in within 30 seconds so that the
measurement can run. During these 30 s alarm A078 is set.

The motor shaft turns during the measurement. The motor cables are
live. Voltages are present at the converter output terminals and hence
also at the motor terminals; they are therefore hazardous to touch.

It must be ensured that no danger for persons and equipment can
occur by energizing the power and the unit and as a result of the
moving motor shaft.

If the measurement is not started within 30 s or it is interrupted with an
OFF command, fault F114 is output. The converter status during the
measurement is "Motid-Opt" (R0O01 = 19). The measurement is ended
automatically, the converter returns to the “Ready for start-up” status
(r001=0009).

Function adjustment

Once the description of the hardware has been completed, function
adjustment has to take place. The function blocks available in the unit
are selected, interconnected and adjusted to suit the specific
application. Parameterization is carried out in the parameter menu. The
function diagrams serve as a basis for the function adjustment. Please
refer to the parameter list for more detailed information on the individual
parameters. The interconnectable binectors and connectors are listed
in the relevant binector and connector lists.

The indicated lists are attached hereto.

Siemens AG
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6.3 Quick parameterization procedures

The following quick procedures are always used in cases where the
application conditions of the units are exactly known and no tests and
related extensive parameter corrections are required. Typical examples
of applications for quick parameterization are when units are installed in
standard machines or when a unit needs replacing.

6.3.1 Parameterizing with user settings

NOTE

During parameterization by selecting user-specific fixed settings, the
parameters of the unit are described with values that are permanently
stored in the software. In this manner, it is possible to carry out the
complete parameterization of the units in one step just by setting a few
parameters.

The user-specific fixed settings are not contained in the standard
firmware; they have to be compiled specifically for the customer.

If you are interested in the provision and implementation of fixed
settings tailored to your own requirements, please get in contact with
your nearest SIEMENS branch office.

Select "Fixed settings” menu

Select desired user setting
0: Factory settings

1...3: (Not implemented at present)
4: User setting 1
5: User setting 2

P0O60 = 2
P366 = ?
P970=0

Start parameter reset
0: Parameter reset

1: No parameter change

Unit carries out parameter
reset and then leaves the
"Fixed settings" menu.

Fig. 6-4 Sequence for parameterizing with user settings
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6.3.2 Parameterizing by loading parameter files (download P0O60 = 6)

Download

=]

[u] u] u] o |o
Automation unit
(e.g. SIMATIC S7)

When parameterizing with download, the parameter values stored in a
master unit are transferred to the unit to be parameterized via a serial
interface. The following can serve as master units:

1. OP1S operator control panel
2. PCs with DriveMonitor service program
3. Automation units (e.g. SIMATIC)

The interfaces SCom1 and SCom2 with USS protocol of the basic unit
(SCom2 not in the case of units of the Compact PLUS type) and field
bus interfaces used for parameter transfer (e.g. CBP for PROFIBUS
DP) can serve as serial interfaces.

Using download, all changeable parameters can be set to new values.

Operating Type of construction Terminal {
mode 2272777272777
727777277
—_— . Compact PLUS X103 Ldizpigy
Individual Compact, chassis X300 | |
operation
777777777777,
Bus Compact PLUS X100
i X103
operation Compact, chassis
EEE]
5]
[
. bEEA
Operating Type of construction Terminal USS via RS232 St
——————— | mode _ s ]
Individual Compact PLUS X103
operation Compact, chassis X300
o &
KO
oV
&,59
Operating Type of construction Terminal AY L
mode
- B i Optional board CBx e.g. X448
us operation e.g. CBP for Profibus for CBP
1mi
Fig. 6-5 Parameter transfer from various sources by download
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Downloading with

The OP1S operator control panel is capable of upreading parameter

the OP1S (Upread or Upload) sets from the units and storing them. These
parameter sets can then be transferred to other units by download.
Downloading with the OP1S is thus the preferred method of
parameterizing replacement units in a service case.
During downloading with the OP1S, it is assumed that the units are in
the as-delivered state. The parameters for the power section definition
are thus not transferred. If a PIN has been entered to release optional
technology functions, this is also not overwritten during downloading.
(Refer to Section "Detailed parameterization, power section definition™)
Parameter number Parameter name

P060 Menu selection

P0O70 Order No. 6SE70..

P072 Rtd Drive Amps(n)

P0O73 Rtd Drive Power(n)

P700 IF bus address

P701 IF baudrate

P702 IF no. of PKW

P703 IF no. of PZD

uo77 PIN
Table 6-5 Parameters you cannot overwrite during download

6SE7087-6QX70 (Version AG) Siemens AG
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Download with
DriveMonitor

By using the DriveMonitor PC program, you can upload parameter sets

from the units, store them on the hard disk or on floppy disks and

transfer them back to the units by download. You have the additional
possibility of editing the parameters off-line and of creating parameter
files especially for your application. These files do not have to contain
the complete parameter scope. They can be limited to parameters that
are relevant for the particular application.

On downloading with DriveMonitor, no power section data are written to

protect the device. Similarly, overwriting of the communication

parameters and the PIN enable are prevented.

Parameter number Parameter name
P060 Menu selection
P0O70 Order No. 6SE70..
P072 Conv.current(s)
P0O73 Conv.power(s)
P700 IF bus address
P701 IF baudrate
P702 IF no. of PKW
P703 IF no. of PZD
P836 Optional card data download

P850 — P899 OP special parameters
P918 CB bus address
P952 Number of faults
P970 Factory setting
P971 EEPROM accept.
U976 Product number
ua77 PIN

Table 6-6

Parameters that cannot be changed on downloading with DriveMonitor

Siemens AG
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NOTE Successful parameterization of the units by download is only ensured if
the unit is in the "Download" status when the data is being transferred.
Transition into this status is achieved by selecting the "Download"
menu in PO60.

PO60 is automatically set to 6 after the download function has been
activated in the OP1S or in the DriveMonitor service program.

If the CU of a converter is replaced, the power section definition has to
be carried out before parameter files are downloaded.

If only parts of the entire parameter list are transferred by download, the
parameters of the following table must always be transferred too, as
these automatically result during the drive setting from the input of other
parameters. During download, however, this automatic adjustment is
not carried out.

Parameter number Parameter name
P109 Pole pair number
P352 Reference frequency = P353 x P109 / 60
P353 Reference frequency = P352 x 60 / P109
Table 6-7 Parameters that always have to be loaded during download
6.3.3 Parameterizing with parameter modules

(quick parameterization, PO60 = 3)

Pre-defined, function-assigned parameter modules are stored in the
units. These parameter modules can be combined with each other, thus
making it possible to adjust your unit to the desired application by just a
few parameter steps. Detailed knowledge of the complete parameter
set of the unit is not required.

Parameter modules are available for the following function groups:

1. Motors

2. Motor encoders

3. Control types

4. Setpoint and command sources

Parameterization is effected by selecting a parameter module from
each function group and then starting quick parameterization. A
parameter reset to the factory setting is performed and then, according
to your selection, the required device parameters are set to achieve the
required control functionality. The parameters necessary for fine
adjustment of the control structure (all the parameters of the respective

function diagrams) are automatically adopted in the user menu
(P0O60 = 0).

6SE7087-6QX70 (Version AG) Siemens AG
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PO71="?°

P0O95 =?

P095 =1 2 5

P096 = ?

P0O97 =7

P099 =?

P130="7?

1
0,1,2,3,56,7 4

N~ WNEFE O

\
P147.1="7

P367 =?

©CONON

P060 =3 Select "Quick Parameterization" menu

Input of unit line voltage in V
AC Units: RMS value of AC voltage
¢ DC Units: DC link voltage

Input of motor type

0: No motor connected

1: 1FT6/1FK6 synchronous servo-motor

2: 1PH7(=1PA6)/1PL6/1PH4 induction servo-motor
5: Torgue motor 1IFW3

Input the code number for the connected 1FK6/1FT6 motor
(see attached list)

Input the code number for the connected 1PH7(=1PAS6),
1PH4, 1PL6 motor (see attached list)

Input the code number for the connected 1FW3 motor
(see attached list)

Select motor encoder

: automatic encoder detection

: 2-pole resolver

: Resolver with pole pair number of motor

: Encoder 2048/rev.

: Multiturn encoder 2048/rev.

: Pulse encoder 1024/rev.

: Encoders without C/D track 2048/rev (SW V1.30 and

later) The absolute initial position is not set on encoders without

a C/D track. These can only be used on asynchronous
machines. The position is corrected via a zero pulse (if
connected).

1PAG, 1PL6, 1PH4 and 1PH7 asynchronous motors with
encoder:

These motors are normally supplied with an ERN1381
encoder without C/D track.

Selection of a multiturn enocder
1

: ECN1313 (2048 lines)

: EnDat

: EQI1325 (32 lines)

: EQN1125 (Heidenhain) EnDat

: ECN1113 (Heidenhain) EnDat

EQN1325 (2048 lines)

Select type of control
0: V/f open-loop control

¢ 2: Torque control
3: Speed control

Siemens AG  6SE7087-6QX70 (Version AG)
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P368 = ?

Select setpoint and command source
: PMU (not for Compact PLUS)

P368 = 4|7, 8

0,123

v

P700.1 =7

: Analog input and terminal strip

: Fixed setpoints and terminal strip

: MOP and terminal strip

USSs

: not used

: PROFIBUS (CBP2)

: OP1S and fixed setpoints via SCom1
: OP1S and MOP via SCom1

Input the USS address

ONODUAWNPREO

P918.1 =7

Input the PROFIBUS address

P370=1

Start of quick parameterization
0: No parameter change

1. Parameter change according to chosen
combination of parameter modules
Note:
After start-up an automatic factory setting of P366 =0
takes place, followed by the associated parameterization.

P060 =0

Return to user menu

NOTE

Parameterizing with parameter modules is carried out only in BICO
data set 1 and in function data set 1.

If data set changeover is required, you will have to carry out a further
detailed parameterization using parameter modules after having
performed quick parameterization.

Quick parameterization is effected in the "Download" converter status.
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Function diagram
modules

Function diagram modules (function diagrams) are shown on the
following pages for the parameter modules stored in the unit software.
There is a module on every page beginning at the top for each of the
following:

¢ Setpoint and command source,
+ Control type and
+ Motor encoder or the relevant sensor board (SBx)

Cutting lines have been marked in between the individual function
diagram modules to enable the modules to be separated and then
individually combined, i.e. you can create a function diagram to exactly
fit the selected combination of parameter modules. This will give you an
overview of the functionality parameterized in the units and of the
necessary assignment of the terminals.

The function parameters and visualization parameters specified in the
function diagrams are automatically adopted in the user menu and can
be visualized or changed there.
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ffffffffffffffffffffffffffffffffffffffffffffffff >
Setpoint and command source
Terminal strip and .
. -X101/1 P24
analog input $
-X101/2 8  M24
O
[] _ .
-X101/3 A 1= Opereztlon
o <
[] _
-X101/4 0= Fault4
]
-X101/5 8 0= Alarm4
[ —
L -X101/6 Ll = Inverter;relesae
. _
_ -X101/7 ¢ 1-Edge = A:cknowledge
_ -X101/8 A 1=ON O :;OFFl
[]
]
Differential input Analn Scale
H-10V P630 Analn Smooth
Analn Offset P634
S Al 10V ... + 10V pe31
-X101/9 6— corresponds to
(] A -100 % ... +100 %
M D
o Al-
-X101/100—
.
[
************************************************ >£
Control type:
Speed
control
—>| r003 Output Volts
—>| r004 Output Amps
Ref- —»| 1006 DC Bus Volts
speed }—b Norm.
P353
. n-Reg. Gainl n-Reg. Time
Disp Speed Conn P235.1 P240.1
r041.1 FSe_tp
(= speed n(max, FWD speed) Torq(Lim1)
setpoint) P452.1 P263.1
T l \ \ I , \ I , Current —p
control Motor
/) T T s
n(max, REV speed) FSetp
i _T_ P453.1 Torq (Lim2)
Accel Decel P264.1
Time P462.1 Time P464.1
Motor
Analog output AnaOut Scale AnaOut Smooth encoder
+/-10 V AnaOut Offset P642.1
P643.1
. P644.1 T
x101/11 H-AA | 3 i
A y X X R Disp Speed Conn
. —
yIVI= =X~ P643. 16— l/_ 1041.2
-X101/12 QJ‘— e 100 % — (=speed actual value )

.
—————————————————————————————————————————————— - ¢
Type of encoder:

Resolver
"o 6
N . SBR1/2 YN
5 -X410/90 X Track A+ sin + e e | -x414/3
® . L]
é § -X410/91 é Track A- sin - : o | -X414/4
Data of resolver to be connected: k] -X410/92 a Track B+ cos+ . o | -x414/6
- 2-pole BL  _-x410/93 ¥ Track B- cos- o ol xa147
Data of pulse encoder simulation: § % -X410/94 X Zero pulse + Excitation : e | -X414/9
. S L]
- 1024 pulses/revolution g C -X410/95 A Zero pulse - Megmon | ® o | -X414/11
] ™ 5/
>
o : (]

[
IR RN N RN NN RN NN RENNN NN Shield connection
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D Sevbesbustiestoet i bbb >
Setpoint and command source: .
Terminal strip and fixed setpoints (FSetp)
[ ]
[}
[}
-X101/1 A P24
[
-X101/2 ~ M24
.
-X101/3 1 = Operation
& 1= Opery
] _
-X101/4 Y. 0= Fault4
-X101/5 ¢ FSetp Bit 0
, O >
_ -X101/6 8 FSetp Bit 1> l
-X101/7 * 1-Edge = Acknowledge
y, e} N y
v f FSetpl 00
_ -X101/8 o 1=ON 0=OFF1 etpl—h
M v FSetp2—H0 1
(] FSetp3—H1 0
' FSetpd—N1 1
________________________________________________ ~
Control type: /<
Torque
control —>| r003 Output Volts
—>| r004 Output Amps
Ref —»| 1006 DC Bus Voits
Torque }—b Norm
P3s4 Disp Torg Conn
(:r-?—g?qt e FSetp Torqg(Lim1) .
setpoint) P263
\L ~_ Current IN
control
FSetp Torq(Lim2) .
P264
Speed
monitoring
l l encoder
n(max FWD speed) n(max REV speed)
P452  P453
Analog output AnaOut Smooth  Disp Torg Conn
+-10 V AnaOut Offset AMAOULSEale " 56,7 4 1039.2
] P644.F : T (=Torque actual
9AnaOut n value)
-X101/11

Disp Speed Conn
r041.2

%AnaOut

-X101/12 Q— K

Type of encoder:
Pulse encoder

Full information on pulse encoder connection is
given in the SBP operating instruction
(Order No. 6SE7087-6NX84-2FAQ).

Data of pulse encoder to be connected:
- HTL encoder (15 V)

-1024 Inc.

- without control track

(=speed actual value)

- ¢

Shield
connection
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777777777777777777777777777777777777777777777777 ~
Setpoint and command source /{
Terminal strip and motorized potentiometer
L]
.
.
-X101/1 A P24
-X101/2 8 M24
3
-X101/3 o 1 =Operation  MOP Accel Time MOP Decel Time
M < P431 P432
-X101/4 0 = Fault MOP(max)
% . 3 I oP(m
-X101/5 1 = Raise MOP
- & { 3.
-X101/6 ® 1 =Lower MOP
S O > »
¢ 1 = Acknowled Y.
- -X101/7 o 1-Edge = Acknowledge MOPi(min)
L " P422
~ -X101/8 a4 1=ON 0=OFF1 Conf MOP
M P425
. 00x0 = ... Without storing after OFF
. 00x1 = ... Storing after OFF
************************************************ >£
Type of control
VIf control
—>| r003 Output Volts
i —>| r004 Output Amps
Ref speed
1 ope Fa{om. —| 1006 DC Bus Volts
Volts Curvel
pP327
Ref Freq U
n(max, FWD speed) P352
P452.1 T 3.4
I \ R I , Motor
— Norm. 2 — ~| 3~
yam | = BN
n(max, REV speed) o
:L :L P453.1
Accel Time Decel Time
P462.1 P464.1 Motor
Freq Curvel encoder
P326
Analog output AnaOut Smooth
+-10V AnaOut Offset ~ AnaOut Scale P642.1
. P644.1 P643.1
1
-x101/11 LA [0 y 3 X | Disp Freg Conn
¢ D yIV]= XO P643.1 4 : » 1043.2
-X101/12 Q— 100 % (:IJrequency actual value)

]
———————————————————————————————————————————————— >
Type of encoder:

Without encoder
———————————————————————————————————————————————— >¢
Siemens AG  6SE7087-6QX70 (Version AG)

SIMOVERT MASTERDRIVES  Compendium Motion Control 6-37



Parameterizing Steps 05.2006

6SE7087-6QX70 (Version AG) Siemens AG
6-38 Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006 Parameterizing Steps

ffffffffffffffffffffffffffffffffffffffffffffffff >
Setpoint and command source
PMU (not for Compact PLUS units)
-X101/2 A M24
[ _ .
-X101/3 o 1= Opera‘tlon Note: The "Raise MOP" and "Lower MOP" keys are only effective
v N if the operating display (r000) is selected.
-X101/4 ® 0 =Fault
O <
.
[]
NN MOP Accel Time MOP Decel Time
L P431 P432
T T MOP(max)
— Rai P421
e 1 = Raise MOP
| AN T
1 1 = Lower MOP
di P |l
MOP(min)
\ \
u Acknowledg: i P42
\ Conf MOP
P425
OFF1 > 00x0= ... Without storing after OFF
\ ON 00x1= ... Storing after OFF
fffffff e
———————————————————————————————————————————————— >
———————————————————————————————————————————————— >¢
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Setpoint and command source o B
a 2
uss §28 s
<1> Interface parameters P700 to P704 remain - ® &5 & =
N . O 5 © ®@ & ©
unchanged if parameter P370=1 is set 0 L w0 [ v o o
I " 4 23 E o 9 = 229 3z
via SComl (e. g. DriveMonitor). S g 2535 o 8§ 2 I5ike)
[S 5] g
mﬁ@w%-@‘&gg%ggggee
s x Ne88= 2o % g S 5
o 220 2 8 ES QP QY= 0T
o E o EOS £ L L3S o«
0 2= G c S ONO©S8SZULUL 3o OO
XroLxw>o>o0oao0o<<000uwoxox
. LITT TP TPl T]
<1> 15 0
Status word 1
-X100/35, RSaa5p PKW:4
>(5— pzD:2 «——— [ PKW | e++e«[ PKW |[ Datawordl | [ Dataword2 —4—
[] Transmit Actual value
M Baud rate:
- . 9.6 KB ; i
L_| X100/36 RS485N Receive Setpoint
’ R4 ST
| : Tig failure [ Pkw PKW | [ Dataword 1 | [ Dataword 2
M time: 0 = Control word 1
M none 15 0
. proposal  [0Jofof1]a1Jofo] JaJafa] JaJ1] ]
20 0 T 0 3 NA OO E O QMmN A
500 S =200 g9 L L
EE2322E5538v88555%
T =9 P90 PP OO =
c 0 3> 3 = 0 = = =z
g 2 © W Q™" 2 90 c = o
£3&2gd 3§ g
a < g x ¢
o £
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Setpoint and command source:
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7.1
7.1.1

NOTE

7.1.1.1

Functions

Basic functions

Time slots

The microprocessor system processes the function blocks sequentially.
Each function block requires a certain calculating time and must be re-
processed within a specified time. The microprocessor system
therefore makes different times available to each individual function
block. These times are designated as time slots.

A time slot is the period of time within which all output values of a
function block are newly calculated.

The following texts refer to the function diagram 702 "Setting and
monitoring the sampling times and sampling sequence”.

The terms "Time slot" and "Sampling time" have a synonymous
meaning in the documentation and are interchangeable.

Time slots TO to T20

TO represents the shortest possible time slot within which a function
block can be processed. The duration of time slot TO is a function of the
selected sampling frequency (P340), calculated as per the following
formula:

T0 = %ampling frequency
This means:

¢ With a low sampling frequency (P340), the time slot TO is longer. A
large amount of calculating time is available for the individual
function blocks. The reaction time is slower.

+ With a high sampling frequency (P340), the time slot TO is shorter.
There is not much calculating time available for the individual
function blocks. The reaction time is faster.

The time slot TO forms the basis for all further time slots.

The time slots T1 to T10 and time slot T20 are available in addition to
time slot TO. The time slots T1 to T10 are derived from time slot TO.

The time slot T20 is used as an archive for function blocks that are not
needed. Function blocks stored in time slot T20 are not processed.

Siemens AG

6SE7087-6QX70 (Version AG)
SIMOVERT MASTERDRIVES

Compendium Motion Control 7-1



Functions

05.2006

Overview of the time

slots

Duration in ms

Time slot As a function of TO Duration in ms
at P340 =5 kHz |as P340 =7.5kHz
TO TO 0.2 0.133
T1 2xTO0 0.4 0.267
T2 4xTO 0.8 0.533
T3 8xTO 1.6 1.067
T4 16 xTO 3.2 2.133
T5 32xTO 6.4 4.267
T6 64 x TO 12.8 8.533
T7 128 x TO 25.6 17.067
T8 256 x TO 51.2 34.133
T9 512x TO 102.4 68.267
T10 1024 x TO 204.8 136.533
T20 none archive archive

7-2
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7.1.1.2 Processing sequence

The time slots are processed in the sequence of their priority, whereby
time slot TO has the highest priority and time slot T10 the lowest
priority. Each higher-priority time slot can interrupt a lower-priority time
slot.

The sequence control of the converters and inverters starts every time
slot automatically. If a higher-priority time slot is started, although
another time slot is being processed, the time slot having the lower
priority will be stopped and the time slot having the higher priority will
then be processed before the interrupted time slot can be further
processed.

Lower-priority time slots are lined up in a queue and are not processed
until all higher-priority time slots are finished.

Time slots

NN

& & & & Time
0 (@ TO o 270 © 370 N 470
SN Ey SN Ly &
NS NI N NP &
& & & & &5\\ & & F& s L
O O @ O SN
Y v & Y PR F &
< QP < QT F @ L
NS N FF
S % P
Tl
<V
DSIC . . . . . .
2333551 Calculation of the blocks defined in TO \ Calculation of the blocks defined in T2
a3eTel
/// Calculation of the blocks defined in T1 Calculation of the blocks defined in T3
Fig. 7-1 Processing sequence of the time slots
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7.1.1.3

Time slot table

Assignment of function blocks to time slots

To enable function blocks to carry out processing, a time slot (sampling
time) is assigned to each function block. Assignment is effected by
parameterizing in a table.

Some assignments are permanently stored in the firmware and cannot
be changed. The two time slots TO and T1 are reserved for time-critical
function blocks. It is neither possible to remove function blocks from
these time slots nor to assign further function blocks to these two time
slots.

The time slot table consists of parameters U950 to U953. These
parameters are indexed and have 100 indices each. Each index is
assigned to precisely one function block. This means that the time slot
in which the relevant function block is to be processed can be entered
in the respective index.

The following applies regarding the assignment of the function block
number to the parameter number with parameter index:

Parameter number | Parameter index Assigned function block
U950 001 1
098 98
099 99
U951 001 101
098 198
099 199
U952 001 201
098 298
099 299
U953 001 301
098 398
099 399
Table 7-1 Time slots
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The following assignment applies regarding the parameterization of
time slots in parameters U950 to U953:

Time slot

Parameter value

TO

T1

T2

T3

T4

T5

T6

T7

T8

T9

Ol |N[ojO |~ |[W]N

T10

[En
o

T20

N
o

Examples:

1. Function block 350 should be processed in time slot T4:

U953.50 = 4

2. Function block 390 should be processed in time slot T9:

U953.90=9

3. Function block 374 should not be processed:

U953.74 = 20

DANGER

When the units are delivered, time slots are already assigned to the
function blocks. You should adjust these to suit your requirements once

you have determined the interconnection of the function blocks.

Please note that an incorrect processing sequence will lead to

uncontrolled axis movements!

Siemens AG  6SE7087-6QX70 (Version AG)
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7.1.2 Processing sequence of the function blocks

The function blocks are processed sequentially. For this reason, it is
necessary to determine the processing sequence. The definition is
carried out by means of parameterization in a table.

The processing sequence for some functions blocks is permanently
stored in the firmware and cannot be changed. This concerns the
function blocks that are defined in the two time slots TO and T1.

Processing table The processing table consists of parameters U960 to U963. These
parameters are indexed and have 100 indices each. Each index is
assigned to precisely one function block. This enables a processing
number to be entered in the respective index for the function block
concerned. Processing of the function blocks is then carried out in
ascending order.

The following applies regarding the assignment of the function block
number to the parameter number with parameter index:

Parameter number | Parameter index Assigned function block
U960 001 1
098 98
099 99
U961 001 101
098 198
099 199
U962 001 201
098 298
099 299
U963 001 301
098 398
099 399

6SE7087-6QX70 (Version AG) Siemens AG
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Examples:

1. Function block 350 should be processed in time slot T4 before
function block 390:
U953.50 =4
U953.90 =4
U963.50 = 1000
U963.90 = 1010

2. Function block 350 should be processed in time slot T9 after
function block 390:
U953.50 =9
U953.90 =9
U963.50 = 1050
U963.90 = 1010

DANGER

When the units are delivered, a processing sequence has already been
determined. You should adjust this to suit your requirements once you
have determined the interconnection of the function blocks.

Please note that an incorrect processing sequence will lead to
uncontrolled axis movements!

7.1.2.1 Time monitoring

Depending on the nhumber and frequency of the blocks to be processed,
the microprocessor system of the units has a varying degree of
utilization. In order to avoid any dangerous overloading, the operating
system has a time monitoring facility, which

+ monitors the system for its overall workload

+ monitors the various time slots to ensure they are being completely
processed within the allocated time

+ generates alarms and fault messages if calculating times are not
adequate.

Siemens AG  6SE7087-6QX70 (Version AG)
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7.1.2.2 Influencing the time response

Calculation
workload

Control response

The time response affects two different areas:

+ Calculation workload

+ Control response

You can influence the calculation workload as follows:

+ By changing the sampling frequency P340. With a high sampling
frequency, less calculating time is available per time slot. With a low
sampling frequency, more calculating time is available per time slot.

+ By assigning function blocks to different time slots.

If you assign too many function blocks to one time slot, it is no longer
possible to process all function blocks within the specified time. The
time monitoring facility generates an alarm and de-energizes the unit if
the alarm occurs repeatedly.

You can influence the control response as follows:

+ By changing the sampling frequency P340. With a high sampling
frequency, the reaction time is shorter. With a low sampling
frequency, the reaction time is longer.

¢ Change parameter P357. Setting parameter P357 to 1 will also
impair the reaction time as current control only takes place in time
slot T1 which corresponds to the sampling frequency P340 being
halved.

+ By assigning function blocks to other time slots.
+ By changing the processing sequence.
+ By changing time-relevant parameters.

If you assign a function block to a slow time slot (e.g.T10), the result of
this function block is seldom re-calculated, i.e. the long processing time
acts on the control circuit as a delay element. If you change the
processing sequence of two consecutive function blocks by having one
output block calculated before its associated input block, you will have
integrated a delay element of the duration of one time slot into the
control circuit.
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Rules You should observe the following rules regarding the assignment of
function blocks to the time slot table and the processing table.

+ Function blocks that can be combined to form a function group (with
a mutual task) should be processed in the same time slot.

+ Function blocks should be processed in the fastest necessary time
slot, not in the fastest possible time slot.

+ The sequence in which the function blocks are entered into the
processing table should correspond to the signal flow.

NOTE With the introduction of parameter P357<>0 (from V2.20) the pulse
frequency is no longer directly connected with the sampling frequency.

Changing the pulse frequency by halving it (P357 = 1) is only possible if
the Power Extension PIN FO2 has been enabled (relevant for power
sections above 75 kW), see Chapter 11.10 "Power Extension PIN F02".

Siemens AG  6SE7087-6QX70 (Version AG)
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7.2 Technology functions
DANGER It is the user's responsibility to make allowance for the safety-relevant
requirements when using the technology functions as free blocks and to
interlock them.
7.2.1 Comfort ramp-function generator
Adaptation + The adaptation function has no effect with ramp-up/ramp-down
times in ‘min’ and ‘h’.
¢ The resolution is 11 bits = 0.2 %.
+ The adaptation function only has an effect for ramp-up/ramp-down
times, not for rounding off.
+ With an adaptation factor of 0 %, the rounding time at least has an
effect.
Rounding + The rounding function has no effect with ramp-up/ramp-down times

Calculating time

Sampling time

Priorities

in ‘min’ and ‘h’.

The rounding function also has an effect during zero passage.
There is no overshooting over zero.

The rounding function can be altered during ramp-up/ramp-down.

Initial rounding is always limited to at least 10 % of the final
rounding.

The following calculating times apply to the comfort ramp-function
generator:

+ Without rounding:
65 to 79 usec

¢ With initial rounding = final rounding:
96 to 105 psec

+ With initial rounding <> final rounding:
105 to 114 psec

+ With initial rounding <> final rounding and adaptation:
123 to 132 usec

The ratio of the sampling time to the ramp-up, ramp-down and rounding
times is as follows:

¢ With 1: 100, a very good result

¢ Example.: When Tsa : Tround. = 1 : 10, the ramp-up/ramp-down
time can be false by a maximum of 10 %

¢ Max. sampling time: 200.00 msec

The priorities of the commands of the comfort ramp-function generator
are as follows:

1. Enable

Quick stop

Set

Ramp down to zero

Stop

* & o o

a v
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RFG tracking

The ramp-function generator tracking (limiting) always has an effect, i.e.
even if the RFG is blocked. The positive limiting value should always be
greater than the negative limiting value, otherwise the limitation cannot
be correctly calculated. If the positive limiting value is negative, the out-
put is limited to this negative value even if the RFG has been blocked!

RFG bridging Bridging of the ramp-function generator has the following effect:
+ The output value y is equal to the input value x, irrespective of the
commands ramp down and stop.
¢ In the case of quick stop, however, the quick-stop time has an
effect.
7.2.2 Technology controller

Calculating time

Kp adaptation
| component

Controller block

Smoothing

The following calculating times apply to the technology controller:

+ Pl controller with Kp adaptation: 38 psec
+ PID controller with Kp adaptation and smoothing: 48 usec
+ With all (droop, precontrol, RFG at output): 58 psec

Due to negative factor, a sign reversal is possible!

¢ The | component is always set, irrespective of whether the controller
is blocked or enabled.

+ If the controller is blocked, the controller output is always zero, even
when the | component is set

¢ When Tn = 0, the | component is deleted, the effect is equal to
Tn=o

# Tracking of the | component only occurs when the output is limited
(B0555 = 1) and Tn <> 0 and the controller is enabled and the
| component is not set.

Blocking of the technology controller results in the following:
+ The limiting ramp-function generators are reset

+ The setpoint, actual value, smoothing and controller input are
calculated

The D component is calculated

Droop and precontrol are added

P component and controller output are zero

No setting of the | component => | component is deleted
The output limitation is calculated (with B+ = B- = 0)

No sub-sampling, i.e. each value is used

With a smoothing time of zero, the smoothing element is set to the
input value

¢ Smoothing time : scan time < 500
=> max. 1 % error in smoothing time

& Smoothing time : scan time = 3000
=> max. 10 % error in smoothing time

¢ Smoothing time : scan time > 20000
=> should not be set

* & & & o o o
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RFG output
limitation

7.2.3

Principle

¢ Ramp time : scan time < 500
=> max. 1 % error in ramp time

¢ Ramp time: scan time = 1500
=> max. 10 % error in ramp time

¢ Ramp time: scan time > 10000
=> should not be set

¢ Always B- < B+

# The upper limit (U370.1) always has higher priority than the lower
limit (U370.2)

Basic positioning

The basic positioner can be used for "basic" positioning tasks. It is
implemented using three free function blocks and provides the
necessary operating modes and functionality to move an axis from A to
B under position control.

As can be seen in the "overview" in function diagram 788a, the basic
positioner consists of the three free function blocks that are completely
pre-wired together in the factory setting for the "Basic positioner with
motor encoder"” function (these three blocks can also be used
individually for further applications).

All that therefore has to be done is to modify the desired inputs in
function diagram 788a (shown in more detail in function diagram 789a)
and connect the outputs (see function diagrams 788a and 789c) as
recommended (for motor encoder).

Enabling (ENABLE POS/ REF) is implemented in the factory setting
using the "position controller enabled" checkback signal, i.e. best way
to enable the basic positioner is by means of the user-selectable source
"enable position controller" (P210, [340.4]).

Function diagram 788 also provides a graphical overview of the
embedding.

As practically all the variables of the basic positioner (including those
between the three free function blocks) are binector or connector
inputs/outputs, the function can be controlled both using only one signal
or with the desired sequence/interlocking.

Consequently, the desired function/movement must be ensured by the
user.

7-12
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\

A

\ g
< >
| >
A B
Fig. 7-2 Moving from Ato B

NOTE Standard applications are available including parameter assignment

and documentation. These can be obtained from your regional
SIEMENS AG office and are available from the Application Center for
Production Machines.

Characteristics What the basic positioner offers:

Positioning POS (absolute/relative) of linear and circular axes with
motor encoder or machine encoder

*
¢
*

* & & 6 6 6 o o o

SETUP (stepless)
Homing REF (homing movement/homing on the fly)

Software limit switch SWE (for linear axis, connector inputs from
V2.3)

Stop cam (from V2.3)

Static STOP cam (from V2.4)

Backlash compensation (with preferred position)

Exact positioning window (POS_OK window + delay time)
Window evaluation for post-homing

Rate-of-change limitation (adaptable)

Continuous or triggered setpoint transfer

Mode change on the fly (REF, POS, SETUP)

Setpoint change on the fly possible using PZD

Advantages of basic positioner:

L

* & o

* & & o o

Cost neutral (with basic unit functionality)
Easy to understand (basic commissioning)
Continuous setpoint evaluation (during constant transfer)

Control/checkback interface using BICO technology (e.g. PLC
connection)

Mode change on the fly (REF, POS, SETUP)
Lower calculation time loading

Lower project engineering costs

Greater freedom for applications

SIMATIC S7 not absolutely necessary

Siemens AG  6SE7087-6QX70 (Version AG)
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Overview of the
three function
blocks

Recommendations

Differences from existing technology option FO1:
+ No automatic processing of blocks

+ No automatic lag monitoring (this can be implemented using free
blocks if required, see Section "Script files with project examples")

+ No fixed error messages or warnings (these can be implemented
using free blocks if required)

+ No remaining traverse path in the case of relative positioning (in the
sense of FO1)

The basic positioner, referred to in the subsequent text as positioner or
by the abbreviation BPos (in the parameters), is implemented using
three free function blocks. The factory settings of these all match and
the function blocks are already wired ready for operation with a motor
encoder. The user simply has to make the connections to the basic unit
(see function diagram 789c).

Setpoint transfer and mode management [FD789a]

Setpoint transfer block with mode management and edge-controlled
setpoint transfer for consistent data transfer.

Setup/positioning [FD789b]

Setup/positioning block that traverses a specified path relatively or
absolutely using the specified deceleration, acceleration and speed.

Correction value/homing [FD789c]

Correction block that provides the position correction and position
setpoints for linking to the position controller and also the position
detection (see overview diagram FD788, FD788a for linking to the basic
unit).

Function diagrams 788 to 789c are necessary for an understanding of
these instructions.

For the standard user, it is sufficient to work with function diagram 788a
and to use these instructions for reference if required.

NOTE The control/checkback signals have positive logic (up to RESET SET
setpoint).
6SE7087-6QX70 (Version AG) Siemens AG
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Application

The basic positioner consists of the three free blocks and is available at
no extra cost with the same functionality as the basic unit to provide a
solution for "basic" positioning applications.

(In the factory setting, the three free blocks are completely pre-wired
for the "basic positioner with motor encoder" application.)

The positioner leaves all options open to the user when designing a
solution for a positioning task. Thus, the positioner can be expanded or
modified by its own BICO interconnections from the blocks available in
the unit.

DANGER

The user is responsible for taking account of and providing
interlocks for the relevant safety requirements when implementing
a positioning task using the basic positioner.

NOTE

The positioner only operates as a pure position controller. The
positioner is enabled using B0220 on U866.1 ENABLE_POS_REF
(enable basic positioner).

It is expected that parameter assignment of the basic unit has already
taken place before the commissioning of the positioner.

Process data traffic is not linked to predefined jobs (e.g. from an S7),
but can be implemented using the PKW/PZD basic unit functions (see
project examples).

Using the communication options of the basic unit (SIMOLINK, USS-
BUS, PROFIBUS-DP, etc.), the position setpoint, maximum speed,
acceleration and deceleration and the control word can be processed
directly as setpoints and the actual values and statuses can be read
back.

The setup/positioning block is a setpoint generator. The position and
speed setpoints required for a positioning process are formed from the
target position, the maximum speed and the maximum acceleration or
deceleration.

These parameters are used to calculate the speed and position
setpoints such that the target position is reached without violating the
specified limits.

The setpoint generator can also be used as a pure ramp function
generator and setpoint generator for a control process (setup) or as
lead value source for synchronous tasks.

The setpoint transfer block carries out the setpoint transfer and
interlocks the possible modes of homing, positioning and setup.

This also generates a homing movement that processes the core block
as a ramp generator (SETUP) using reversing cams.

The correction block/homing command provides the setpoints with
speed precontrol, the position correction signals and handles the
measured value memory.

Siemens AG  6SE7087-6QX70 (Version AG)
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The blocks must always be configured so they have the shortest
possible interrogation time (< 5 ms). If too slow an interrogation time is
chosen, setpoint jumps or uneven running of the axis may occur.

Preferably, the interrogation time should be the same as that used for
technology option FO1 (interrogation time T4).

U953.60 = 4

U953.61 =4

U953.62 =4
7.2.3.1 Functions

Set setpoint transfer

Setpoint transfer and mode management (function diagram 789a)

Set Setpoint Transfer

U867 . ) [
KK (879) Position setpointftv] o | ... ...
EUBEE 76) Speed setpoint [%] A I
0% N
U869 ) . S
< 0 .1 Acceleration setpoint [%] \+200%~ =l §
2 Deceleration setpoint [%] N#200% 0% N\ | =
K__ (878) = R g
0% N g 2
Control word u% g
POS TYP B @} Positioning type: 0 = Absolute / 1 = Relative N
D_FV_VD Direction selectilon: Forwards M : : : : : : : : : : :
D_BWD Direction selection: Backwards < I
ng70.1/4..6 |* |
Eggtéol word n870.1/7  Transfer ;
SPV_RIE B [CE0) .08 ; with pos. edge 00\
o SET RESET
Constant transfer 1—o (y=0)
(NO relative position) 1
Control word A Reset SET-SOLL POWER ON
866 ese - I
SPV_RIE_TYP y B (3a5) |22 Transfer type U882 I > 1
B O —
Fig. 7-3 Setpoint transfer input
The effective setpoints, such as position setpoint [LU], speed [%0],
acceleration [%] and deceleration [%], and the binary signals for type of
positioning (absolute or relative) and for direction selection (forwards or
backwards) all form part of the "set setpoint" transfer.
NOTE The speed, acceleration and deceleration setpoints are percentage
values that must always be positive (negative setpoints are limited to
0 %).
6SE7087-6QX70 (Version AG) Siemens AG
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Set setpoint transfer with edge control [SPV_RIE_TYP] =0

If edge-controlled transfer is selected, the active setpoint values are
always valid at the same time as the rising edge on SPV_RIE from
0-—-1.

After transfer of the setting values, the SPV_RIE_ACKN transfer
acknowledgement is set as checkback for the user. An
acknowledgement-controlled setpoint transfer can be implemented with
the checkback signal SPV_RIE_ACKN (see section "Acknowledge
transfer").

Set/setpoint transfer with constant transfer [SPV_RIE_TYP] =1

If constant setpoint transfer is selected, all the pending setting values
are transferred immediately as valid values. A rising edge on SPV_RIE
0 — 1 no longer has any effect on this. The checkback signal
SPV_RIE_ACKN has no function in this mode of setpoint transfer and
therefore remains at logical zero.

NOTE

The following limitation applies to constant setpoint transfer:

The relative positioning type (POS_TYP = 1) is locked in the case of
constant setpoint transfer (SPV_RIE_TYP = 1).

The valid speed setpoint is set to 0%.

Therefore, no relative positioning is possible with constant setpoint
transfer.

Reason:

For a relative travel movement, the travel path is started as an
incremental dimension with a rising edge on POS_ON. Therefore, only
an edge-controlled transfer makes sense.

Acknowledge transfer [SPV_RIE_ACKN]

With edge-controlled transfer, the signal [SPV_RIE_ACKN] is set as
checkback for the user after transfer of the setting values. If the control
signals and setpoints are transferred from a higher-level system (e.g.
PC, SIMATIC S7) in conjunction with the communication capabilities of
the basic unit, the acknowledge transfer can be employed by the user
to initiate the [SPV_RIE] signal under acknowledgement control.

Siemens AG  6SE7087-6QX70 (Version AG)
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SPV_RIE

| |
| |
1 1
| |
| |
T |
| |
| |
1 1
| |
] ] N
1 T > (t)
| | | |
1 1 1 1
| | | |
1 1 1 1
—! Runtime j«——— —! Runtime j«——
| | | |
| |
| |
| |

SPV_RIE_ACKN

N > (t)

Fig. 7-4 Signal sequence of acknowledgement controlled setpoint transfer

Description:

® The block transfers the pending setting values from the user when a
rising edge is detected on the SPV_RIE signal (from 0 to 1).

@ Checkback signal SPV_RIE_ACKN = 1
Acknowledges the transfer of the setpoints from the positioner in the
form of a checkback signal for the user

® With control signal SPV_RIE =0
acknowledge transfer is confirmed by the user

@ Checkback signal SPV_RIE_ACKN = 0
as conclusion of setpoint transfer

Reset set setpoint This input is low active and is connected to logical 1 in the factory

(U882) setting as an auxiliary input. All outputs of the basic positioner (i.e.
binectors and connectors) of the set/setpoint transfer are set to zero
with logical "0" (KK0874, KK0875, K0872, KO873, B0874, B0875,
B0876 = 0) as is the case after Power ON.

This gives the user the option to delete the valid outputs.

DANGER An abrupt compensating movement of the axis may occur if the RESET
signal is output without precautionary measures having been taken.

6SE7087-6QX70 (Version AG) Siemens AG
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Mode management

The mode management and setpoint transfer block can be found on
function diagram 789a and is assigned to a time slot by means of
U953.60.

The mode management function block interlocks the homing,
positioning and setup modes against each other. This interlocking
ensures the priority of the modes.

Priorities:

REF_ON — homing = highest priority

POS ON — positioning = second highest priority
SETUP_ON — setting up = lowest priority

Transfer between the modes takes place on the fly. A mode change
can be carried out without a drop in speed. The priorities are always
taken into account, even if modes are selected simultaneously.

Example:

If all modes are selected simultaneously REF_ON =1 with REF_TYP =
1, POS_ON =1, SETUP_ON = 1, homing movement always has
priority. If homing movement is deselected (REF_ON = 0 with
REF_TYPE = 1), the positioning mode is effective.

NOTE

Homing on the fly (REF_TYPE = 0) is always effective with REF_ON
and has no effect on the priority.

If positioning is also deselected, the setup mode immediately becomes
active.

Mode management also safeguards the sequence control of the
homing movement, i.e. homing movement with preferred direction
evaluation and reversing cams.

This mode permits the positioning block to travel to and fro in SETUP
=1 using the reversing cams REF_BWD_STOP, REF_FWD_STOP
until REF_STOP [ARFD] = 1 is achieved.

See "Homing movement" section for further information.

Siemens AG  6SE7087-6QX70 (Version AG)

SIMOVERT MASTERDRIVES

Compendium Motion Control 7-19



Functions

05.2006

B0220= "Position

control enabled" [340.5] U866

ENABLE POS/REF
REF_ON
POS_ON
SETUP_ON
REF_TYPE
REF_BWD_STOP
REF_FWD_STOP
REF_STOP  ([ARFD])
REF_D (0=Clockwise)

Control word

ng70.1/0...3

.01 ! 1= ENABLE basic positioner

.02 ;1= Homing

03 | 1= Positioning

.04 | 1= Setup

.10 0= Homing on the fly / 1= Go to home position
T

11 P

12 | <4

A3 <3 f

D

14 1 <

VYVVYVYY

Sequence control =

n870.1/9...13

Fig. 7-5 Mode management input on control word U866

n870.2/0...3

[B0870 ) [ENABLE_POS_REF]

Enable basic positioner

[B0O871 ) [REF]
Homing on the fly
[B0872 ) [POS]
Positioning
B0873 [SETUP]
Setup
n870.2/7

» =]

[PSR]

n870.2/9

B0893 [REF_DRIVE]

Go to home position

B0895 ) [SET_REF_D]

n870.2/11

Fig. 7-6 Mode management outputs

The mode management outputs become the control signals for the
position ramp function generator and the correction block.

Binector B0O870 ENABLE_POS_REF =1 enables the series-connected
function blocks (positioning block, correction block).

Binector B0877 PSR (POS/SETUP/REF) shows that one of the three
modes POS, REF or SETUP is active.

Binector B0O893 REF_DRIVE = 1 shows that "homing movement" with
reversing cams is active.

Binector BO895 SET_REF_D = 1 shows the preferred direction REF_D
(input Src U866.14).

7-20
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Homing on the fly Input (control signals) Output
= o
w3 (% S.I % g al & | 2 %
2 o 0 E n ml n E % '

REF_TYP =0 Gl E| & ||| & | |8
ENABLE_POS_REF B0870 1 |x |x |x [x [x [x |Xx X x |1
REF B0871 1 |1 |x |x [0 |x |1 |x X x |1
POS B0872 1 |x |1 [x |0 |x |x [Xx X X |1
SETUP B0873 1 (x |0 |1 |0 [(x |x |O 1 X |1
D_FWD_ACT B0875 1 |x |0 |1 |0 |x |1 |1 0 x |1
D_BWD_ACT B0876 1 |x |1 (0 |0 |x |0 |O 1 x |1
PSR B0O877 1 |1 |1 |1 (x |x |x |Xx X x |1
REF_DRIVE B0893 1 |x |x |x |0 [(x [x |x X x |0
POS_TYP_ACT B0874 1 (0 |1 |x |0 |[x |x |Xx X 0 |0

1 (0 |1 |x |0 |x |x |x X 1 |1(v=0)
SET_REF_D B0895 X [xX [x |x |x [x |1 |x X x |1
Homing
REF_TYP =1
ENABLE_POS_REF B0870 1 |x |x |[x [x [x [x |X X X |1
REF B0871 1 |1 |(x |[x |1 |0 |1 |x X x |1
POS B0872 1 |1 |x |x |1 |[x |x |x X x |0
SETUP B0873 1 |1 |x |(x |1 |0 |x |O 1 x |1
D_FWD_ACT B0875 1 (1 |x |[x |1 (0 |1 |1 0 X |1
D_BWD_ACT B0876 1 |1 |x |(x |1 |0 |0 |O 1 x |1
PSR B0877 1 |1 |x |[x [x |0 |x [|x X x |1
REF_DRIVE B0893 1 (1 |x [x |1 |0 |x WY@ |x |1
POS_TYP_ACT B0874 1 |0 |1 |x |1 |x [x [x X 0 |0

1 (0 |1 |x |1 |x |x |x X 1 |1(V=0)
SET_REF D B0895 X X |x |x |[x |x |1 [x X x |1

x= don't care

*) Depending on selection of direction D_FWD_ACT /D_BWD_ACT

Table 7-2 Mode truth table
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Status signals n870 Status signals of monitoring parameter n870
n870 Index 1: setpoint/mode input (-> KO886)

Bit 0 U866.1 ENABLE_POS/REF | Enable basic positioner

Bit 1 U866.2 REF_ON Homing on

Bit 2 U866.3 POS_ON Positioning on

Bit 3 u866.4 SETUP_ON Setup on

Bit 4 u866.5 POS_TYP Positioning mode

Bit5 U866.6 D_FWD Positive direction

Bit 6 uU866.7 D_BWD Negative direction

Bit 7 U866.8 SPV_RIE Transfer with positive edge

Bit 8 U866.9 SPV_RIE_TYP Transfer type

Bit 9 U866.10 | REF_TYP Transfer type

Bit 10 U866.11 | REF_BWD_STOP Positive direction reversing cam

Bit 11 U866.12 | REF_FWD_STOP Negative direction reversing cam

Bit 12 U866.13 | REF_STOP Terminate homing

Bit 13 u866.14 | REF_D Homing approach direction
Table 7-3 BPos STW status of monitoring parameter n870.1: setpoint/mode input
The BPos STW status input is the same as connector 0886.
n870 Index 2: setpoint/mode output (->K0887)

Bit 0 B0870 ENABLE_POS_REF | Enable basic positioner

Bit 1 B0871 REF Homing on the fly

Bit 2 B0872 POS Positioning

Bit 3 B0873 SETUP Setting up

Bit 4 B0874 POS_TYPE_ACT Valid positioning type

Bit 5 B0875 D_FWD_ACT Valid positive direction

Bit 6 B0876 D_BWD_ACT Valid negative direction

Bit 7 B0877 PSR POS or SETUP or REF active

Bit 8

Bit 9 B0893 REF_DRIVE Homing active

Bit 10 B0894 SPV_RIE_ACKN Transfer acknowledge

Bit 11 B0895 SET_REF_D Homing approach direction
Table 7-4 BPos STW status of monitoring parameter n870.2: setpoint/mode output
The BPos STW status output is the same as connector 0887.
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Special case when
selecting direction
D _FWD and D_BWD

Case 1: A rotary axis (U858.1 <> 0) is positioned absolutely

(POS_TYP =0).

In this case, in addition to the mode, the direction of movement must be
determined through the two control binector inputs D_FWD or D_BWD:

[D_FWD] [D_BWD]
0 0 = shortest path
1 0 = always positive direction
0 1 = always negative direction
1 1 = no selection of direction of movement
(or: axis is stopped on ramp)

Case 2: The homing mode is selected with a circular or linear axis.

In this case, in addition to the mode, the direction of movement must be
determined through the two control binector inputs D_FWD or D_BWD:

[D_FWD] [D_BWD]
0 0 = no selection of direction of movement
(or: axis is stopped on ramp)
0 = positive direction
0 = negative direction
1 = no selection of direction of movement
(or: axis is stopped on ramp)

Case 3: A linear axis (U858.1 <> 0) is positioned absolutely
(POS_TYP =0) or relatively (POS_TYP =1).

In the case of relative positioning, the sign of the position setpoint

determines the direction of movement. With absolute positioning, the

direction of movement is determined by the difference between the

position setpoint and actual values. Activation of the control binector
inputs D_FWD or D_BWD has no effect.

Siemens AG
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7.2.3.2 Normalization

The purpose of normalization is to establish the relationship between
the mechanical (e.g. mm) and electronic (LU) representation.

In positioning, the path dimension unit is called a LENGTH UNIT LU.
This means that LU can be mm, inches, degrees, etc.

LU = LENGTH UNIT is a neutral length dimension.

Gearbox

/

Reference mark

Backlash

x = Roller circumference
< »
X max « g

< »
»

a Roller

Fig. 7-7 Typical positioning application

The arrangement shown in Fig. 7-7.

NOTE The factory setting values are pure motor-related normalizations.

Example:

Encoder: 131 072 pulses per motor revolution [resolution in 2N
(n=17)]

with a gearbox having 1:10.00 ratio (i), this gearbox factor must be
included in the calculation.

131072 x 10 =1 310 720 pulses per roller revolution

The diameter of the drive roller (d) is 300.000 mm

X =dxm =300 mm x3.1415 =942.477 mm

The following is to be represented: 1LU =1 pym
The circumference of the roller (x) is therefore 942477 LU.

6SE7087-6QX70 (Version AG) Siemens AG
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Actual-value
weighting factor

AVWEF = actual-value weighting factor as conversion constant/factor.

For example, if 1 LU = 1 um, a decimal setpoint of 1000 LU represents
a travel distance of 1000 um, or 1 mm.

Without the AVWF factor, the length information always refers to the
encoder pulses depending on the resolution of parameter P171 (motor
encoder) 2P171,

e.g. P171 = 12 — 4096 LU/revolution
The AVWEF is calculated from this as follows:

Path distance per motor revolution
LU per motor revolution

AVWF =

Roller circumference
LU per motor revolution x gearbox factor (i)

AVWF =

The aim should be to have a resolution of about 1 um / encoder
increment. Table 7-5 shows how large the factors are and hence how
high a resolution is to be selected.

In the example, the AVWF factors result from a roller diameter of
300.00 mm (circumference = 942477 um). This must then be multiplied
by the gearbox factor (AVWF*).

P171 Resolution AVWF AVWF*
12 4096 230.096924 23.0096924
13 8192 115.048462 11.5048462
14 16384 57.524231 5.7524231
15 32768 28.7621155 2.87621155
16 65536 14.3810577 1.43810577
17 131072 7.19052887 0.719052887
18 262144 3.59526443 0.359526443
19 524288 1.79763222 0.179763222
20 1048576 0.89881611 0.089881611
21 2097152 0.44940805 0.044940805

Table 7-5 AVWEF factors resulting from a roller diameter of 942477 um

This results in an AVWF factor (which should be less than 1) of
0.71905288 or, as a fraction

Numerator 942477

- = =0.71905288
Denominator 1310720

as gearbox factor or factor for the AVWF.

More encoder increments per revolution should therefore be specified
(P171) than there are LUs per revolution.
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NOTE The AVWEF, which is entered in P169 for the figured before the decimal
point and in P170 for the figures after the decimal point, can be entered
as a decimal with a maximum of 8 figures. Alternatively, the AVWF
parameters can be entered as a gearbox factor (fraction)
numerator/denominator, P180.1, P180.2 of the motor encoder.

Rated speed (U856) The rated speed is a reference value used to represent speed.

The AVWEF is also used to calculate the rated speed U656 which, in the
factory setting, is 12288.00 [1000 LU/Min]. If this value is changed, the
basic unit parameter P205 (rated V) must also be set to the same
value, ignoring the figures after the decimal point.

Rated V = resolution x AVWF factor x reference speed x 10-3

Rated V: U856
Resolution: P171 [FD 330.3]
AVW factor: P169, P170 or P180, P181 [FD 330.3]

Reference speed: P353 [FD 20.5]

The rated V is specified in 1000 LU/min and the reference speed in
rpm.

In the factory setting, the resolution of 212 = 4096 increments/revolution,
an AVWF = 1.0 and 3000 rpm results in a rated speed of 12 288 000
LU/min. This speed then corresponds to 100% in the equipment.

In the example, the rated V derived from:

131 072 [LU/rev.], an AVWF of 0.71905288 [AVWF] and 3000 rpm
rated motor speed results in a rated speed of 282743097 [LU/min].

U856 = rated V = 217 x 0.71905288 [IBF] x 3000 [rpm] x 10-3
= 282743.096 in 1000 LU/min

The value is entered in 1000 LU/min with 2 decimal places
=282743.09 in 1000 LU/min
Rated acceleration The acceleration represents the change of speed (LU/min) within a time
(U857) unit.
The rated acceleration is defined as the rate at which the drive
accelerates from v = 0 to the rated speed (rated V) int = 1 sec.
The following equation is used to calculate this:

Rated acceleration= U857 (in 1000 LU/s2)

Rated speed = U856 (in 1000 LU/min)
(U857) rated acceleration = rated szgedt(USSG)
X
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Example (referred to factory setting):
Rated V = 12288.00 [1000 LU/Min],
results in the following with a desired runup time of 1 second from
0 — 100 %

Ugs7 = 12288.00[1000 LU /Min] _ 5, 6411000 LU /57
60x1

the value calculated for the rated acceleration is transferred to
parameter U857. It is used to normalize the acceleration setpoint
(U852.1 or U869.x) and the deceleration setpoint (U852.2 or U869.x),
which are specified in percent.

NOTE Rated acceleration/deceleration U857 = 0 or
acceleration/deceleration setpoint in per cent via U869.1 /.2 = 0 means
maximum acceleration / deceleration.

NOTE If an absolute encoder and odd-order gear factors are used, position
tracking has to be used (see Chapter 9.4.9 and 9.4.10).
You will find the basic description on the use of absolute encoders in
Chapter 9.4.6.
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7.2.3.3

Setup mode
(SETUP_ON)

Operating modes

In setup mode, the functionality of the setup/positioning block becomes
available. This function block can be found in function diagram 789b
and is assigned to a time slot using parameter U953.61.

Setup means position-controlled jogging.

In setup mode (SETUP_ON or SETUP = 1), the axis is moved under
position control by means of the direction selection [D_FWD] and
[D_BWD] taking into account the set values for acceleration and
deceleration and the speed.

A Path curve

Starget -

A Speed curve

Pt

Acceleration curve

a,,up) —T—T T —————————————

Pt
a,.,(down)  —————————————— U

Jogging
with
D_FWD D FWD=1

Fig. 7-8 Setup process SETUP =1 and D_FWD =11

To activate the setup mode, the enable positioner/homing command
ENABLE_POS_REF must be set. Because of the order of priority,
neither positioning (POS_ON) nor homing movement (REF_TYP =
HIGH) may be set.
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Homing mode
(REF_ON)

From V1.6

In the setup mode with linear axis, the software limit switches become
effective after homing.

The cycle length of a rotary axis is entered in the parameter U858 (axis
cycle) in LU. U858 should be set to 0 in the case of a linear axis. The
value (-1) in index 2 means that the value for index 2 = corresponds to
the value in index 1.

The correction and homing block always provides the functionality. The
associated function block can be found in function diagram 789c and is
assigned to a time slot using parameter U953.62.

The homing mode is employed when incremental path encoders are
used, as there is no relationship between the measuring system
(incremental path encoder) and the mechanical position of the axis
when the drive is switched on.

In this mode, a basic distinction is made between two types of homing.
The type of homing depends on the selected homing type REF_TYP,
which is set using parameter U875.10 or source U866.9.

The following settings are possible:
¢ REF_TYP =0: Homing on the fly (post-homing)

¢ REF_TYP =1: Homing movement in preferred direction and
sequence control with reversing cams.

Homing on the fly REF_TYP =0

Homing on the fly means setting the position setpoint and actual value
simultaneously. This is implemented in the basic unit by position
correction of the position detection and of the position setpoint of the
position controller.

A reference position REF_setpoint is specified for this in U874.2.
Alternatively, this reference position can be transferred via the
connector to parameter U877.3.

The correction of position setpoint and position actual-value is always
performed irrespective of the direction of rotation, unless (from V1.6)
the direct setting of REF_D_REF is activated at the correction block
(function diagram 789c) with REF_D_REF_EN =1.

Signal SET_REF_D (B0895) always shows the status of REF_D (input
Src U866.14 preferred direction). This is linked with the input
REF_D_REF at U878.5 (factory setting), which also enables the
direction to be evaluated during homing on the fly (function diagram
789c).

If the current direction of rotation corresponds to [SET_REF_D]
(B0895), (1 = counter-clockwise / 0 = clockwise) and a valid measured
value is received, a correction is carried out by means of "Start Ref."
taking the "skip window" into account.
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Homing movement REF_TYP =1

Homing movement is initiated by a rising edge on REF_ON with
homing movement selected by REF_TYP = 1 and the selection of a
preferred direction using D_FWD or D_BWD. If the homing movement
is terminated with REF_STOP and REF_ON is then removed, the
active modes then take effect in their order of priority. REF_TYP is no
longer taken into account. Homing movement is only initiated again with
a rising edge on REF_ON.

Homing movement is initiated by a rising edge on REF_ON and the
preferred direction selected using D_FWD or D_BWD. The reversing
cams REF_STOP_FWD and REF_STOP_BWD reverse the movement
until the homing signal [ARFD] on the input REF_STOP (U866.13)
terminates the movement or the homing enable is removed.

For example, the homing signal is transmitted from a proximity switch to
the interrupt-enabled digital inputs 4 or 5, thus saving the actual
position at the moment the interrupt occurred in the motor encoder
position measurement memory (function diagram 330). The source
position measurement memory enable must be connected (P179 =
891) to the BPos measurement memory enable (function diagram
789c). The position measurement memory enable B0891 is controlled
by the BPos.

The outputs from the position measurement memory pass to the
correction block/homing of the BPos (function diagram 789c).

Actual position at interrupt U877.4 =122 (position measurement
memory)
Start referencing u878.3 =212 (measurement valid)

No correction is performed if the deviation between the reference
position U877.3 and the actual position is less than the innermost
window F1 (U879.1). If the deviation is between F1 and F2 (U879.2),
the position setpoint and actual values are corrected by the deviation. If
the deviation is greater than F2, B0892 is set (print mark outside
window 2).

In the factory setting, binector B0888 (axis referenced) is connected to
the control signal REF_STOP (U866.13, function diagram 789a). If the
input REF_STOP is set, the homing movement is stopped.

The axis then stops on the ramp, which means that it has not reached
the homing position but was stopped ahead of or behind it, depending
on the direction in which it was moving. If required, POS_ON can be
used to carry out an absolute movement (POS_TYP = 1) to this homing
point.

The binector input REF_FWD_STOP restricts the homing movement in
the FWD direction and reverses the direction that was previously
selected using D_FWD and Ref ON (or that is indicated on
REF_STOP_BWD after the reversal).
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The REF_D signal specifies the direction in which a "coarse pulse" is to
be evaluated. This means that the evaluation of the "coarse pulse" on
the measurement memory (position detection) in the opposite direction
with respect to [REF_D] will be ignored and that the measurement
memory will not be enabled by the BPos until the homing direction
corresponds to that indicated by [REF_D].

Sequence of homing movement D_FWD =1

REF_D=0

This means:

In the negative direction, the reference

point crossed is ignored.

REF_FWD_STOP

REF_STOP
via [ARFD]

I
I
I
I
REF_BWD_STOP

Fig. 7-9 Example of homing movement sequence start D_FWD to the right from
the Proximity switch and homing direction REF_D = 0 (positive)

The setting values for acceleration and deceleration/delay are
maintained during all movements. In the case of a constant transfer
(U875.8 SPV_RIE_TYP = 1) these values can be changed with each
rising edge on U875.7 SPV_RIE, even during the homing movement.

If the axis is in the homing mode [ARFD] = HIGH, this process can be
repeated as often as required (note: 1 sampling time delay!). No user
intervention is necessary as REF_STOP (and consequently ARFD) are
reset to zero with the rising edge on REF_ON.

Homing movement with coarse pulse and zero pulse evaluation

This can be implemented if required by means of the basic unit
functionality (see position detection, function diagram 330) in the speed
controller.
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Positioning mode The setup/positioning block provides the positioning functionality. This
(POS_ON) function block can be found in function diagram 789b and, as for setup,
is assigned to a time slot using parameter U953.61.

The positioner is a position controller whose position difference
(AS[LUY]), which is derived from the setpoint position and actual
position, is reduced to "0" using the specified acceleration and
deceleration and maximum speed values.

Software limit switch
for POS & SETUP , Linear axis
SWE -231+1...231-1[LU]
PLUS: U865.1 (0)
MINUS: U865.2 (0)

n862.1 /7

U863.2 ... .3 5 > and if: Backlash
[ARFD] ) B (888) ¢ Z| uUs65.1 or .2 <>0 compensation
33071 ) B (210) 3o 1 and 231 2311[LU]

AZL (U858) = 0 ugr2 (0)

Position [U850.1(875) | . \i/
] KK -

setpoint [LU

Position- |U850.2(883) E 0 - +
actual val [LU] X
_°|\o—
ool KK >—7o | |~ asiy

k T
RELMOD o 1 [POS_TYP_ACT]

uss3 (0) |

Fig. 7-10 Position controller: derivation of AS position difference

The positioner can be operated both in the block configuration
described here or as a stand-alone function. The block then behaves as
with constant transfer from the set setpoint module in function diagram
789a. The triggered variant is implemented by the upstream connection
of the set setpoint block.

Changes to the setpoint are effective immediately.

The positioner consists of a position controller that controls the position
difference AS to AS = 0 while maintaining the specified acceleration
and deceleration and the speed setpoint. In doing this, the position
controller operates correctly according to established control
technology principles.

Possible overrunning of the target position is not prevented, as the
compensation movements are carried out within the limits of the
specified setpoints (acceleration/deceleration).

Example: If a target position is not reached within the set ramp, braking
takes place on the ramp and the axis travels to the target position in the
opposite direction.

DANGER Behavior in accordance with correct control principles also means
possible overrunning of the specified target position (oscillation).
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DANGER

NOTE

In the case of constant transfer SPV_RIE_TYP =1 (or with stand-alone
operation of the function block) and active POS or SETUP with
D_FWD_ACT or D_BWD_ACT, a movement is initiated when the
controller is enabled.

There is no START enable or read-in enable; setpoints are evaluated
immediately.

Software limit switches (with connector input from V2.3)
The software limit switches are only active in the case of a linear axis.

Reason: The image of a rotary axis only represents part of the
range of movement over several axis cycles; there is
therefore no point in having a limit within the axis cycle.

Recommendations:

If, for instance, a rotary table is to have a limited range of movement, it
can have parameters assigned as for a linear axis.

Up to V2.2: To activate the software limit switches, parameter value
U865.1 must be <> 0 or U865.2 must be <> 0

From V2.3: To activate the software limit switch the value at the
connector input must be U850.7 or U850.8 <> 0.

With the factory setting (U850.7 = 898, U850.8 = 899) this is effected by
the parameter value U865.1 <> 0 or U865.2 <> 0.

The software limit switches have the effect of limiting the range of
movement of the setpoints and take into account any possible backlash
compensation (end position = backlash) that may be set.

The software limit switches only affect a referenced ("homed") linear
axis.

The checkbacks for this are already predetermined in the factory
settings of parameters U863.2 and U863.3.

The sources are ARFD (function diagram 789c.7, B0888) from the
homing using the basic positioner or "acknowledgement reference point
detected" (function diagram 330.7, B0210) from the reference point
detection function in the basic unit in n control mode (see basic unit
description - position detection).

If a software limit switch is approached, it is only possible to move away
from it in the opposite direction. This is possible by specifying a new
target position outside the limits of the software limit switches or by
jogging in SETUP mode in the opposite direction to the software end
limit.

The effect of the software limit switches can be deactivated or
reconfigured by the user (using BICO technology).

Example:

SWE_MINUS: 1000 LU

SWE_PLUS: 150000 LU

Permissible range of movement from 1000 to 150000 [LU]
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Stop cam (from V2.3)
The stop cam function is activated with value 1 at binector input U866.1
(SC_ON =1).
After enabling (SC_ON = 1) the respective movement is stopped with
the "deceleration setpoint Aogc" via STOP cam (SC_PLUS =1 and/or
SC_MINUS =1).
The “deceleration setpoint Aogc" must be selected such that sufficient
mechanical distance-to-go is available at maximum speed.
Depending on the actuated STOP cam, SC_PLUS_ACTIV =1 or
SC_MINUS_ACTIV = 1 is checked back.
The selected operating modes remain. Only the valid speed setpoint is
set to zero.
The following path diagram shows the behavior on leaving the travel
range specified by the stop cam.
SC_MINUS |/
SC_PLUS T
067_ Inhibit BWD movements Inhibit FWD movements ‘%

SC_MINUS_ACTIV =1

SC_PLUS_ACTIV=1

Mech. dlsla.nae_l

V,

MAX

h Azsc

2sC

Only movements that lead out of the range of the STOP cams are
permissible.

After leaving the respective limit switch by a falling edge in the valid
direction of movement, SC_PLUS_ACTIV =0 or SC_MINUS_ACTIV =
0 is checked back.

If both STOP cams are available (SC_PLUS =1 and SC_MINUS = 1)
no movement is carried out as long as SC_ON =1 (Enable STOP
cam).

Static STOP cam (from V2.4)

The static STOP cam function is activated with SC_ON =1 and U887 = 1.
The activated STOP cams are evaluated purely statically in this
operating mode.

Overtravel of the cams is not supported which is why the cams have to
be executed up to the end stop!
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Reversal backlash compensation (U872)

To activate reversal backlash compensation, parameter U872 must be
<> 0.

Reversal backlash compensation is used to compensate for mechanical
reversal backlash. In the case of an indirect measuring system (path
encoder on motor), the mechanical backlash is first traveled before the
effective (real) axis movement begins. The result is position errors.
There is no minimum travel distance.

+
Spindle

RRR

Reversal backlash
l—

i+ JT . JTt

The sign gives the preferred position for the reversal backlash
compensation.

This means:

Positive value = positive preferred position — on the first positive
movement after switching on the converter, no reverse backlash is
taken into account.

— +
Negative value = negative preferred position — on the first negative

movement after switching on the converter, no reverse backlash is
taken into account.

— +
Parameter value = 0:
No reversal backlash compensation takes place.
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With linear axis

The backlash compensation is taken into account in the software limit
switches as follows:

If movement takes place over the software limit switch in the direction
of the backlash, the axis stops at the software limit switch plus
backlash.

This means that the unit itself is at the software limit switch but the
position setpoint is beyond it.

Example:

Negative position Positive position
(preferred position neg.) (preferred position plus)
Software limit switch plus: 100000 LU 100000 LU
Software limit switch minus: 50000 LU 50000 LU
Backlash: -100 LU 200 LU
Specified setpoint: 150000 LU 150000 LU
Output setpoint: 100100 LU 100000 LU
Actual-value: 100100 LU 100000 LU
Specified setpoint: oLy oLy
Output setpoint: 50000 LU 49800 LU
Actual-value: 50000 LU 49800 LU

Absolute positioning

In the case of absolute positioning, absolute equality is created
between the position setpoint and the actual position value.

Setpoint = actual value

The POS input enables the positioner and movement takes place to the
specified setpoint using the positioning movement. A new target
position can be set at any time by changing the position setpoint.

If the POS input is reset during absolute positioning, movement is
stopped immediately while maintaining the specified acceleration and
deceleration and the specified speed setpoint. If the POS input is set
again, the setpoint becomes valid again and the position setpoint is
approached again.

In the case of a linear axis, a position setpoint in the range -231to
+231-1 is possible, i.e. the range can be used to its full extent.

The software limit switches can be used with a linear axis.

In general, the use of a linear axis makes sense for limited movement

paths. Nevertheless, it must be ensured that the path representation fits
into the range.

Example:
A path is to have a resolution of /1000 mm = 1 um:

4294.967297 could be represented with a 32 bit position setpoint of
-231=-2147483648 [LU] to +231-1 = 2147483647 [LU].

Because of the resolution in 2N steps and the mechanical coupling, a
actual-value weighting factor (AVWF) usually results that allows the
position setpoint to be converted to mechanical pm or [LU]J.
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With rotary axis

In the case of a rotary axis (U858.1 <> 0), we speak of an axis cycle.
The axis cycle can lie in the counting range from
0 to +231-1 = 2147483647 [LU]

Also in the case of a rotary axis, absolute equality is created between
the setpoint position and actual position value within an axis cycle.

This means that the target position only lies within the axis cycle.

The movement is specified by the direction: shortest path, only positive
or only negative.
See: evaluation of direction selection D_FWD /D_BWD

The setpoint is calculated and corrected (MODULOQ) within the axis
cycle for both negative and positive setpoints.

Example:
-5000 becomes 3192 with AZL = 4096 (5000 MOD 4096)

/—/v

Gearbox

Fig. 7-11 Example of rotary axis, the rotary table
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NOTE

RELMOD = 0
(U883=0)

NOTE

Relative positioning

In the case of relative positioning, also known as incremental travel,
movement takes place over a specified distance. This movement is
initiated by a positive edge on POS_ON (enable positioning) or transfer
with positive edge in transfer type SPV_RIE_TYP = 0.

Re-triggering of this movement is possible at any time. In this case, the
remaining distance is disregarded and a new relative distance is
traveled from the time of triggering.

Example: Actual value = 12567
Setpoint = 5000
New target position: 12567 + 5000 = 17567

Setting the homing on the fly changes the actual value. As a result, the
target position reached depends on the displacement of the measuring
system caused by homing on the fly. This can, however, be selected to
be dependent on the RELMOD mode (U883) (see next section).

The software limit switches refer to the sum of the distance (actual
value) and interrupt relative positioning when the software limit switch is
reached. Further movement can only take place in the direction
opposite to that in which the software limit switch was approached.

The relative movement is interrupted if the POS-ON is removed before
the target position is reached or a positive edge in given on SPV_RIE.
In this case, the remaining distance is deleted.

Recommendations:

if a relative movement is to be interrupted, i.e. without again travelling
the total relative distance, the speed setpoint on U851 can be set to 0%
by an analog switch. Stopping then takes place on the ramp. When
switched again to a valid setpoint, the axis travels to the old setpoint
position, i.e. the remaining distance will then be traveled.

Relative positioning mode

For relative positioning (POS_TYP_ACT = 1), the actual value from the
position value content of source U850.2 is used, as in all other modes.

This means that, when homing on the fly, the corrected setpoint is
taken into the travel distance calculation (SET = ACT).

The positioner behaves in accordance with correct control principles. In
the case of a rotary axis, the correction is carried out by the shortest
path. This may mean that a reversal of direction is possible, especially
if the correction value > 1/2 x axis cycle.
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RELMOD = 1
(U883=1)

NOTE

With linear axis

With rotary axis

Setting value

Position setting
value

Set trigger
ENABLE_POS

ENABLE_REF

Position of current

actual value

Window width
Pos OK

In the case of relative positioning (POS_TYP_ACT=1), the internal
position value S_pos (KK0871) is used.

This means that, when homing on the fly, the corrected setpoint is not
taken into the travel distance calculation (SET <> ACT).

In some circumstances, the software limit switches no longer refer to
the actual value of the measuring system, as the internal position value
is used.

The travel distance is not corrected, the distance that is specified is
traveled.

In the case of relative positioning with a linear axis, the valid position
setpoint is traveled as the distance.

The movement is only limited to the range

(from -231t0 +231-1),

The software limit switches can be used with a linear axis.

In the case of relative positioning with a rotary axis, the valid position
setpoint is traveled as the distance.

The movement is otherwise limited to the range

(from -231to0 +231-1),

The software limit switches cannot be used with a rotary axis.

Auxiliary inputs:

The purpose of the auxiliary inputs is to set the positioner output and to
implement tracking mode.

As standard, the setting value is the actual position value (KK0120
motor encoder) to enable the actual position value to track to the
position setpoint (jump suppression).

The position setting value can also be from another source (motor
encoder/machine encoder) depending on the application.

With [ENABLE_POS], output KK0871 tracks the position setting value
source U850.3 (statically) and all statuses are reset.

With [ENABLE_POS], output KK0871 tracks the position setting value
source U850.3 (statically) and all statuses are reset.

With [ENABLE_REF], output KK0882 tracks the position setting value
source U877.2 (statically) and is corrected in the axis cycle. This
implements the rotary axis representation of the actual position value in
tracking mode.

Here, the actual value of the POS-OK representation is read; the actual
position value can come from the motor encoder or machine encoder,
but can also be from any other source.

The purpose of these auxiliary inputs is to delay the POS_OK signal
output and to influence it if necessary.

For the POS_OK representation, a window width (exact positioning
window) in LU is invoked. The POS_OK checkback is set when the
target position is reached.
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POS_OK delay time

External position OK

B0871: REF homing

B0872: POS
positioning

B0873: SETUP

B0877: PSR
positioning/homing/
setup active
B0893: REF_DRIVE

homing movement
active

B0895: SET_REF_D
preferred direction

B0874:

POS_TYP_ACT
current POS_TYP

POS_OK forms the delay time from the time parameter 0 to 100.00 s
after reaching the target position in the window. A target position is
expected after a time of 0 to 100.00 s to be certain that the position is
held.

To influence POS OK externally or to ensure a handshake with another
unit or to hide the checkback, the signal is evaluated in parallel.

Setpoint mode output:

If the control binector "homing ON" [REF_ON] is active and travel takes
place in the selected direction REF_D, REF is set to HIGH to enable
the homing function on function diagram 789c.

Note: This signal is independent of status U866.1
ENABLE_POS/REF so that, when the positioner is enabled
again through status U866.1 ENABLE_POS/REF, status
ARFD =1 is not reset.

(See the "Mode management” section.)

If the block is enabled (ENABLE_POS/REF = 1) and the "positioning
ON" binector [POS_ON] is active and if no homing movement
(REF_DRIVE = 1) is valid, status binector POS = 1 is shown.

(See the "Mode management" section.)

If the block is enabled (ENABLE_POS/REF = 1) and the "setup ON"
binector [SETUP_ON] is active and if no positioning or homing
movement (REF_DRIVE = 1) is active ([POS_ON] and [REF_ON] =
LOW), status binector [SETUP] = 1 is shown.

(See the "Mode management” section.)

If the "positioning" status binector [POS] or the "homing" status binector
[REF] or the "setup" status binector [SETUP] is active, this is shown
through the status binector [PSR] = HIGH.

If the block is enabled (ENABLE_POS/REF = 1 and
REF_TYP =1 and REF_ON =1), REF_DRIVE is set to 1.

SET_REF_D (B0895) = REF_D (source U866.14), irrespective of all
operating modes.

The "current POS_TYP" status binector [POS_TYP_ACT] always
shows the signal level of the last valid, i.e. transferred, status binector
[POS_TYP].

See section about [POS_TYP] control binector.

[POS_TYP_ACT] =0:

ABSOLUTE positioning through the [POS_TYP] control binector is
transferred/valid.

[POS_TYP_ACT] =1:

RELATIVE positioning through the [POS_TYP] control binector is
transferred/valid.
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B0875: D_FWD_ACT
Positive direction
active

B0876: D_BWD_ACT
Negative direction
active

B0860: POS_OK
Position OK

B0861: POS_RUN
Positioning running

B0862: RFG_RUN
AXis in motion

B0863: RU_ACT
Acceleration active

B0864: RD_ACT
Deceleration active

B0876: POS_DELTA
Position not yet
reached

B0866: FWD_RUN
Forwards running

B0863: BWD_RUN
Backwards running

B0868: SW_E_ PLUS
Plus software limit
switch

The "D_FWD active" status binector [D_FWD_ACT] always shows the
signal level of the last valid, i.e. transferred, status binector [D_FWD].
See section about [D_FWD] and [D_BWD] control binectors.

The "D_BWD active" status binector [D_BWD_ACT] always shows the
signal level of the last valid, i.e. transferred, status binector [D_BWD].
See description of [D_FWD] and [D_BWD] control binectors.

See "Setup/positioning output” section.

The binector has a HIGH signal:
+ if positioning is switched on ( [POS] = HIGH )
and

¢ if, as in the case of ABSOLUTE and RELATIVE positioning, the
current actual position value is within the assignable parameters of
the position window (U859; =+ tolerance in [LU]), referred to the
expected position (valid position setpoint).

The status binector "positioning running" is only HIGH if the axis moves

(ramp runs) with positioning selected ([POS] = HIGH).

i.e. [POS] = HIGH AND [AXS_RUN] = HIGH

The "Axis in motion" status binector will always be HIGH when the axis
is moving (ramp-function generator running).

This may be the case during homing and/or positioning or when slowing
down to a stop (positioning/homing disabled; invalid input [POS_TYP]
with constant SET setpoint transfer, etc.).

The binector will only be set HIGH when the RFG is accelerating,
irrespective of the mode of operation (positioning, homing, etc.).

The binector will only be set HIGH when the RFG is decelerating,
irrespective of the mode of operation (positioning, homing, etc.).

The binector will be set HIGH when positioning has been activated
(POS = 1) but the target position has still not been reached (valid
position setpoint).

If a new SET setpoint is transferred [SPV_RIE], [POS_DELTA] will also
be reset again. The remaining traverse path will be deleted.

The binector will only be set HIGH when the RFG has generated a
positive movement, irrespective of the mode of operation (positioning,
homing, etc.).

The binector will only be set HIGH when the RFG has generated a
negative movement, irrespective of the mode of operation (positioning,
homing, etc.).

The binector will only be set HIGH when the software limit switches are
active (approached); the movement has been limited by the Plus
software limit switch.

Siemens AG
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B0869: SW_E_PLUS
Minus software limit
switch

B0888: ARFD axis
referenced

NOTE

CAUTION

The binector will only be set HIGH when the software limit switches are
active (approached); the movement has been limited by the Minus
software limit switch.

Positioner/correction value and homing

The binector is only set HIGH following a successful homing operation
(valid measurement in the enabled travel direction [REF_D] taking
account of the masking window function or active correction
performed).

The signal remains HIGH until the ARFD binector is reset through
REF_ON being set again.

The signal will automatically be reset if there is a POWER-OFF on the
converter or [REF] is set again, unless an absolute value encoder is
present (i.e. [ARFD] remains HIGH following the first valid reference
mark if [REF] is on and a number of coarse pulses have been received
(reference mark).

The signal is not continuously set to HIGH in the case of absolute value
encoders.

If an absolute value encoder is used, the software limit switches which
require the signal [ARFD] = High at U863.2 for their activation, can be
activated by manually setting the signal to high at U863.2.

The user is responsible for monitoring the signal and ensuring the
appropriate interlocks are in place!!!
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B0892: F REF_WD
fault Reference
point correction
outside window 2

Binector for masking window homing
(see "Masking window for homing" section)

Status binectors/connectors/visualization parameters

The parameter U862 BPos RM-Signal shows the status of the basic
positioner as status signals.

Index 1: BPos (K0888) input

BITO = ENABLE_POS

BITL = RESERVED

BIT2 = POS

BIT3 = SETUP

BIT4 = POS_TYP_ACT (was: ABS_REL)

BITS = D_FWD_ACT

BIT6 = D_BWD_ACT

BIT7 = EXT_REF_OK B0888or B0210=1
BIT8 = EXT_POS_OK

BIT9 = SET_TRIG

BIT10 = Internal POS_OK (reached position)

Index 2: BPos output and homing command (K0889)

BIT16 = B0860 [POS_OK]
BIT17 = B0861[POS_RUN]
BIT18 = B0862 [RFG_RUN]
BIT19 = B0863 [RU_ACT]
BIT20 = B0864 [RD_ACT]
BIT21 = B0866 [FWD_RUN]
BIT22 = B0867 [BWD_RUN]
BIT23 = B0865 [POS_DELTA]
BIT24 = B0868 [SW_E_PLUS]
BIT25 = B0869 [SW_E_MINUS]
BIT26 = B0888 [ARFD]
BIT27 = B0892 [F_REF_WD]
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7.2.3.4 Preprocessing of position setpoint
The correction block is used to preprocess the position setpoint. The
correction block can be found in FD789c and is inserted into the time
slot using U953.62.
Its function is to provide the corresponding signals for the position
controller and the position detection.
Example of the connections to the basic unit when the motor
encoder is being used:
Position control [FD340]
position setpoint P190 = 882
Speed setpoint P209 = 881
Position detection [FD330]
correction value P174 = 885
Correct position POV/NOV P175.1 =889, P175.2 =890
Enable measurement memory P179 =891
If a rotary axis is in use, the actual position has to be corrected by
means of the control inputs in order to detect the position correctly.
In the case of homing, the correction value is taken from the position
measurement memory.
Any rate-of-change limitation required is provided at this point in order
to pass the corrected actual value to the positioner (without rate-of-
change limitation) during homing. This (KK0833) causes the position
controller to function as a closed control loop and carry out homing
corrections without any jerks or sudden changes.
Smoothing This programmable rate-of-change limitation is estimated using an

adaptation (rate-of-
change limitation)

NOTE

Masking window for
homing

adaptive connector input (U881).
Rate-of-change limitation is disabled if the parameter has a value of 0
or is assigned a value of 0% from an adaptive connector input.

The values and parameters can be changed if the ramp function
generator is not active (U876 V- set IN = 0).

"Computed" smoothing as found in the "deluxe" ramp function
generator has been dispensed with owing to the amount of computing
time required.

Setting of a homing point on the fly can be influenced through two
movable windows. The points of reference of the windows are based on
the reference position of U874.2 or the source on U877.3 and define
the permissible deviation between the reference position and the
measured position.

The windows allow setting of the homing point to be suppressed if the
deviations are too small or too large.

NOTE The contents of the windows are only used when the axis is referenced
(ARFD = 1). The first sensing of the reference mark following runup
leads to a setting of the homing point, irrespective of the window
settings.
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If the deviation is within the innermost window (window 1), the homing
point is not set. Neither is the homing point set if the deviation is outside
the outermost window (window 2).

The output B0892 error homing point proximity switch outside window 2
is activated.

This output signal stays on until a homing point mark is next evaluated.
Both windows can be disabled individually by assigning them values of
0.

Fault and warning messages

The free BASIC POSITIONER blocks do not generate any fault or
warning messages. The positioning software does not respond to
messages caused by incorrect parameters either (e.g. violation of
limit values).

Definitions

Def. homing:

Homing on the fly, also referred to as post-homing, appears in the
correction value/homing block, function diagram 789c, with window
evaluation.

Homing as homing movement mode with reversing cam appears in
the setting value/setpoint block function diagram 789a.
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7.2.3.5 Application example

Qualified personnel

NOTE

Standard
applications

NOTE

Definitions and warnings

within the scope of the documentation are individuals who are familiar
with the erection, installation, commissioning, operation and
maintenance of the SIMOVERT MASTERDRIVES product and who
have the appropriate qualifications to perform their activities, such as:

+ trained and authorized to energize, de-energize, ground and tag
circuits and equipment in accordance with established safety
procedures.

+ trained in the proper care and use of protective equipment in
accordance with established safety procedures.

+ trained in rendering first aid.

This document does not contain any explicit warnings. However,
reference is made to the warnings contained in the operating
instructions for the relevant product in the MASTERDRIVES range.

The application examples are provided free of charge. They may be
copied, modified and used and passed on to third parties. They may
only be passed on in a complete and unmodified state together with all
patent rights notices. The commercial distribution to third parties (e.g.
as shareware or freeware) is only permitted with the prior written
permission of Siemens AG.

As the application examples are provided to you free of charge, the
authors and copyright holders are unable to entertain any warranty
claims. You use them at your own risk. The authors and copyright
holders shall only be liable for their premeditated actions and gross
negligence. All other claims are excluded. In particular the authors and
copyright holders accept no liability for any defects or consequential
damages. Please let us know if you find any errors in the application
examples.

Basic applications in the form of scripts including full
documentation
are available, e.g.:

o full functionality of the basic positioner through PROFIBUS interface;
e basic positioner through terminal strip interface,
e efc..

Standard applications are available including parameter assignment
and documentation. These can be obtained from your regional
SIEMENS AG office and are available from the Application Center for
Production Machines.
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Lag monitoring

An example of lag monitoring with variable limit values [in LU] on U015
for Standstill Lag and U016 for Travel Lag.

If F148 trips, the drive shuts down with pulse disable (drive coasts).

with trip thresholds for standstill and travel using free blocks.
When the limit value is reached, the error trip (F148) is activated (axis coasts).

(For this function, the blocks must be placed in the same time slot as the basic positioner.)

Example of lag monitoring

Lag
(standstill)

VoIS F (0) RFG_RUN(B0862)

-2 147 483 647.. <> [FD789a]
.2 147 483 647
[u76 0 ]  (U950.86 =[4](20))
B 862
Lag U177 (0) oL A
(travel) 415 | o
[02 | No+—{KK0526>
voie.F (0) (U950.45=__ (10) 416 7°
-2 147 483 647..
.2 147 483 647 <2>
Error signal
(KK0130)
PPl el B (20)
[FD340] .01 (500) T/ 029 0 ] .
.02 (0) RKOS07 B [ 474 oo ]

P X y ==
03 (508 /7[ X A 03
i L ;
KK0508 »B- B x<B-

[475 = >1

Fig. 7-12 Implement lag monitoring using free blocks

NOTE The user should determine the shutdown strategy for the device using
the appropriate operating mode OFF1, OFF2, OFF3 with brake control
or pulse disabling through fault message triggering (as in the example).

Siemens AG  6SE7087-6QX70 (Version AG)
7-47

SIMOVERT MASTERDRIVES

Compendium Motion Control



Functions 05.2006
Script file: Example of parameters for lag monitoring
SET LOG ON
REM *kkkkkkkkkkkkkhkhkkhkkhkkkkhkkkkhkhkhkhkhkhkhkhhhhhkhhhhkhhhkhkkhkhkhkkhiikkx
REM * File name: EP_Schlepp.txt *
REM * Script file for MASTERDRIVES Compact Plus and *
REM * MASTERDRIVES Compact *
REM * Date :27.09.2000 *
REM * *
REM * Example of lag monitoring using free *
REM * blocks. *
REM * Standstill Lag 100 LU *
REM * Travel Lag 1000 LU *
REM * *
REM *kkkkkkkkkkkkkhkhkkhkkhkkkhkkhkkhkkhkhhkhkhkhhhhkhkhhhkhhkhhhkhkhhhkhkkhkhkhkkhkikkx
REM *kkkkkkkkkkkhkkhkkkhkkhkkkkkhkkkkhkkkhkhkhkhhkhkhkhhhkhkhhhhkhhkhkhkkhkhkhkkhkkkx
REM ** Fixed setpoints for Standstill Lag [FD705] **
REM *kkkkkkkkkkkkkhkkkhkkhkkhkkhkkkkhkkhhkhkhkhhkhkhhhhkhkhkhkhhkhhkhkhkkhkhkhkkhkkkx
REM ---Insert in time slot
WRITE 2950 44 4
REM ---Standstill Lag
WRITE 2015 0 100
REM *kkkkkkkkkkkkkhkkkhkkhkkkhkkhkkhkkhkkhkhkhkhhkhhkhhkhkhhkhhhhhkhhkhkhkkhkhkhkkhkikx
REM *kkkkkkkkkkkkkhkhkkhkkhkkkhkkhkkkkhkhkhkhkhhhhhkhhhhkhhhhhkhhhkhkkhkhkhkkhiikkx
REM ** Fixed setpoints for Travel Lag [FD705 **
REM *kkkkkkkkkkkkkhkhkhkhkkhkhkkkhkkkkhkhkhhkhkhhhhhkhhhhkhhhhhkhhkhkhkkhkhkhkkhiikkx
REM ---Insert in time slot
WRITE 2950 45 4
REM ---Travel Lag
WRITE 2016 0 1000
REM *kkkkkkkkkkkkkhkkkhkkhkkkhkkhkkhkkhkkkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhhhkhkhkkhkhkikx
REM **  Analog signal selector switches [FD750] *x
REM *kkkkkkkkkkkkkhkkkhkkhkkkhkkkhkkkhkkhkhhkhkhkhhhhkhhkhkhhkhkhhhkhkhhkhkhkkhkhkhkkhiikkx
REM ---Insert in time slot
WRITE 2950 86 4
REM ---Switch of RFG_RUN axis running
WRITE 2176 0 0x862
REM ---Standstill Lag
WRITE 2177 1 0x415
REM ---Travel Lag
WRITE 2177 2 0x416

6SE7087-6QX70 (Version AG) Siemens AG
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REM *kkkkkkkkkkkkkhkkhkhkkhkhkkhkkhkkkkhkkkhkhkhkhhhhhhhkhhhhhkhhkhkhkkhkkhkhkhkx
REM ** Limiters with threshold checkback signal [FD735] **
REM *kkkkkkkkkkkkkhkkkkkhkkkhkkhkkkkhkkkhkhkhhhhkhhhhhhkhhhhkhhkhkhkkhkhkhkkhkikx
REM ---Insert in time slot
WRITE 2952 48 4
REM ---Pass limit value from switch
WRITE 2134 1 0x526
REM ---Control difference from position controller as input [FD340]
WRITE 2134 2 0x130
REM *kkkkkkkkkkkkkhkkkhkkhkkhkkhkkhkkhkkkhkhkhkhkhhkhhhkhkhhhhkhhkhkhkkhkhkhkkhkikk
REM **  OR with limit value signal [FD765] *x
REM *kkkkkkkkkhkkkkkhkhkkhkkhkkkhkkkhkkkhkkhkhkhkhkhkhhkhkhhhkhhkhkhkhhkhhhkhkkhkhkhkkhkikx
REM ---Insert in time slot
WRITE 2950 90 4
REM ---Evaluate upper B+ from limiter
WRITE 2239 1 0x474
REM ---Evaluate upper B- from limiter
WRITE 2239 2 0x475
REM *kkkkkkkkkkkkkhkkhkhkkhkkkhkkhkkhkkhkhhkhkhkhkhkhhhhhkhkhhkhkhkhhkhkhkkhkhkhkkhiikkx
REM *kkkkkkkkkkkkkhkkkhkkhkkhkkhkkkkhkhkhkhkhkhhkhkhkhhhhkhkhkhhkhhkhkhkkhkhkhkkhkkkx
REM **  Trigger fault message [FD710] *x
REM *kkkkkkkkkkkkkhkhkkhkkhkkkhkkhkkkhkkhkhhkhhkhkhkhkhhhhhkhhhhhkhhkhkhkkhkhkhkkhkkkx
REM ---Insert in time slot
WRITE 2952 59 4
REM ---Wire up OR output
WRITE 2061 0 619
REM *kkkkkkkkkkkkkhkkhkhkkhkhkkhkkkhkkkhkkhkhhkhkhkhkhhkhkhkhhkhkhhhhkhkhhkhkhkkhkhkhkkhkkkx
SET LOG OFF
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7.2.3.6 Change history

V1.60 + Selection of speed-dependent enable "Homing on the fly" U878.5 /
U878.6, see Section 7.2.3.3 "Operating modes".

¢ Measured value _OK U878.7 for correction block / homing newly
introduced.

NOTICE Factory setting for motor encoder (B0070)
If a machine encoder is used B0071 (measured value valid / machine
encoder) has to be parameterized.

V2.10 + An additional speed input U850.5 has been introduced as a
percentage input for improving the quality of the checkback signals.

+ The value range of the software limit switch has been adjusted to
+-231-1.
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7.3 Converter functions
7.3.1 Friction characteristic function (function diagram 399)
7.3.1.1 Friction characteristic

The friction characteristic is made up of 10 intermediate points each
with a speed value (x axis) and a torque value (y axis). The pair of
values (U215, U216) defining the intermediate point is to be given in %
of the reference speed and in % of the reference torque.

The characteristic refers to the absolute value of the input variable
(U214, e. g. KK0091 actual speed value). The derived torque (K0615)
is output as a positive or negative value according to the current sign of
the input. Weighting of the friction characteristic can be performed with
the aid of parameter U217. BICO parameter U218 serves for selecting
the source from which the friction characteristic is switched in (switched
out => K0615 = 0).

7.3.1.2 Friction characteristic recording (automatic procedure)

Start of measuring

NOTE

BICO parameter U219 is used to select the source for starting
automatic recording of the friction characteristic. When the status of this
source changes from 0 to 1 friction characteristic recording is started,
feedforward control of the friction characteristic is prevented internally
(K0615 = 0).

In the first step, the necessary enables and assignments are checked:
Prescribed assignments:

¢ Master drive (P587 = 0)

¢ P260 =153 or P262 = 153;

¢ P228 =152;

Necessary enables:

+ Enable pulse

+ Enable speed control

+ Enable direction of rotation (positive and/or negative)

.

Positive and negative speed limits (P452, P453) chosen so that,
with due regard to the direction of rotation enabled, the
characteristic takes full effect in the pertinent direction of rotation.

If incorrect assignments are made or an enable is absent, fault FO99
occurs.

If the assignments and enables are correct, the converter displays
alarm A72 and waits for the ON command in order to begin with rotary
measuring. If the ON command is not given within 30s, friction
characteristic recording is interrupted with fault F099.

Measuring can be started only from converter status °008 and °009.
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Rotary measuring

Interruption of
measuring

Termination of
measuring

After the ON command, the converter approaches all characteristic
points independently. The ramp time is independently determined by
the converter, but is not less than 2 s. If both directions of rotation are
enabled, the positive and negative speed values of the characteristic
points are approached alternately. The mean is derived from the
measured friction torques.

If it is not possible to approach all characteristic points in the positive
and negative directions of rotation, the converter displays alarm A74. At
the end of friction characteristic recording, the drive is stopped, the
values recorded (provided that no fault occurs, or recording is not
interrupted) are transferred to parameter U216 and the converter is
switched off. Binector BO690 changes to 1 and indicates the end of
friction characteristic recording. After the friction characteristic recording
command (U219) is cancelled, binector BO690 is reset to 0.

Measuring can be interrupted at any time by canceling the ON
command or by a fault (with the exception of F099).

The converter then displays alarm A73 and waits to be switched ON
again. After being switched ON (or fault acknowledgement and
switching ON) the converter continues measuring from the point at
which the interruption occurred. If there is a delay of longer than 5min
before the converter is switched ON, the converter ends friction
characteristic recording with fault F099.

Friction characteristic recording can be interrupted by the converter
itself on occurrence of fault F099. Fault FO99 while measuring is in
progress is caused by:

+ BICO change, or function dataset change (not allowed during friction
characteristic recording)

Changel/cancellation of direction of rotation enable
Speed setpoint not reached

Measured value not plausible (e.g. < 0 in the case of positive
direction of rotation)

+ Cancellation of friction characteristic recording command (U219 = 0)

The values acquired up until termination of measuring are not
transferred to parameter U216.
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Friction
characteristic faults
and alarms

F099:

Measuring has been terminated, the reason is given by the fault
variable (P949).

Meaning of the fault variable:

Bit | Val. Meaning

1 | Positive direction of rotation not possible

Negative direction of rotation not possible

Releases absent

Assignment not allowed

16 | Termination through cancellation of the record command

32 | Dataset switchover

64 | Time exceeded (switch ON or switch ON again)

N|jo|jloa|~|lwW|IN|F]|O

128 | Measuring fault: Measuring point not reached or measured
value not plausible.

A72:

Waiting for ON command, max. 30 s.
A73:

Waiting for ON command when measuring interrupted, max. 5 min.
A74:

Measuring of all characteristic points in the positive and negative
directions of rotation is not possible.

7.3.2 Torque constant adaptation for synchronous motors
(function diagram 393)

The function "torque constant adaptation for synchronous motors"
serves to improve the absolute torque accuracy for control of
synchronous motors. Variations in the magnetization of the permanent
magnets arise from manufacturing tolerances and temperature
fluctuations.

This "kT estimator" function adapts the torque constant kT [Nm/A] in the
control to the instantaneous magnetization.

It makes sense to use the kT estimator only in combination with the
friction characteristic because the kT estimator corrects only the
internal torque of the machine. The friction losses must be
compensated by an additional torque derived from the friction
characteristic.
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Using the
kT estimator

The KT estimator needs the most exact possible motor parameter
values in order to attain high torque accuracy. Before use is made of
the kT estimator, motor identification (P115 = 2) must therefore be
performed to define the values for P119, P120 and P121. The motor
should be at room temperature for identification.

The motor temperature is needed by the estimator for tracking the
temperature-dependent variables. If no motor temperature sensor is
wired up, good accuracy is attained only during operation at the
temperature at which motor identification was performed.

The KT estimator is not activated until a definite speed (P091.1) is
reached. The voltage at the converter terminals is always subject to
minor errors, introduced by voltage drops at the semiconductors, etc.
The lower the speed and hence the output voltage, the more the
estimate is disturbed by minor voltage errors. That is why the estimate
is turned off below a definite speed (factory setting: 20 % of rated
speed). When the speed falls below this level, the last-estimated value
is frozen.

The estimator is activated by setting the maximum deviation (P091.2) to
a value greater than 0 %. To turn on the estimator, this value can be set
to 30 %.

The standstill torque constant (P098) is preassigned with the stored
value in the case of a Siemens motor, and with the value
M_rated/i_rated in the case of a non-Siemens motor. The value can
vary as a result of manufacturing tolerances. If the estimator has been
activated and the motor speed is higher than the selected speed, a
corrected standstill torque constant value can be read from visualization
parameter r088. This value can then be entered in P098.

The temperature dependence (P090.2) of the magnet material is set to
12 % at the factory. This means that magnetization declines by 12 %
when the temperature of the rotor rises by 100 K. This is the usual
value for the neodymium-iron-boron magnet material now used. If no
temperature sensor is connected, the temperature adaptation is turned
off.

The temperature adaptation is also effective when the estimated value
is frozen or when the estimator was turned off with P091.2 = 0.
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7.3.3 Tr adaptation function (function diagram 394)

Initial start-up of the
Tr adaptation

The Tr adaptation function serves to improve torque accuracy in the
case of induction machine control. The rotor time constant (Tr) has a
substantial effect on determining the slip frequency, and hence on the
calculated field angle.

Because it includes the rotor resistance, the rotor time constant
depends strongly on temperature and can therefore vary by up to 50 %.
Such variations lead to wrong orientation of the dq system and hence to
an error in the injected torque variable.

Temperature tracking for the rotor time constant is based on a voltage
model that has to operate with the most precise possible motor
parameters. Before the Tr adaptation is used, motor identification
(P115 = 2) must be performed to define the values P111.1 to 10, P121,
P122, P123. The motor should be at room temperature during
identification. In the case of a non-Siemens induction machine (P095 =
4), automatic parameterization (P115 = 1) is necessary before motor
identification starts.

Tr adaptation is turned on by setting P092 to a value greater than 0 %.

Because of the underlying principle, the voltage model returns sensible
results only at rotor frequencies greater than 3 Hz and at load currents
greater than 0.15 x motor rated current. If these conditions are not
satisfied, Tr adaptation is turned off internally and the last-calculated
value is frozen. Visualization parameter r093 indicates the actual rotor
time constant value effective in the flux model referred to P124.
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7.3.4 Position test function

1. Switching on

2. Setpoint

3. Encoder
adjustment

On synchronous motors, the torque control must be able to detect the
position of the rotor in the motor so that the current is always injected at
the correct position. That position is supplied by the encoder, which is
installed in the motor (resolver, multiturn encoder, encoder). The
encoder is mounted on the rotor wit the correct alignment in the factory.
However, if the encoder is replaced as the result of a fault or if a non-
Siemens synchronous motor is operated on the MASTERDRIVES
converter, the alignment of the encoder and the direction of rotation
must be checked and corrected, if necessary.

The position test consists of injecting a current with a fixed angular
position into the stator of the synchronous motor. The rotor must be
free to move so that it can align itself toward the injected current with its
permanent magnet (if necessary, release the holding brake and
decouple from the mechanical system).

The converter switches to status "Operation with position test" when the
ON command is output and while parameter P115 = 8 or value 1 is
pending on binector input "Source position test" (P549).

The user must set a current setpoint so that the motor aligns itself (e.qg.
100 % at P260 "source M(set)" or 1 % speed setpoint, which also
results in 100 % torque setpoint via the speed controller).

The current causes the free moving motor to align itself to the fixed
electrical angle. Depending on the number of poles of the motor, this
will be one of several possible mechanical angular positions within one
revolution of the motor. (For example, for a six-pole motor there are
three mechanical angular positions within one revolution into which the
motor can lock. It is of no consequence for the adjustment into which of
the three positions the motor locks.)

The incorrect orientation of the encoder can be read off in mechanical
degrees in r286 "position test angle" (function diagram 390). A value of
+ 1° mechanical for motors with a low number of poles (<= 8 poles) lies
within the range of measuring inaccuracy and need not be altered. (This
degree of inaccuracy can even be induced by turning the motor shaft
slightly by hand during measurement.)

When the encoder is replaced, correction should preferably be made
mechanically, i.e. by disconnecting the encoder, turning it until the
"position test angle" r286 shows the value 0° and then tightening it again
so that the encoder is again installed in the position as set in the factory.
If it is not completely safe to align the encoder mechanically during
operation, the deviation can also be corrected by parameterizing an
offset in P132 "angular offset" to a position test angle r286 of 0°. Making
the correction in the parameters is especially recommended for motors
of non-Siemens suppliers who install their encoders in a standard
position other than that of SIEMENS. During operation with position
test, it is possible to change parameter P132 "angular offset" manually
with the position test, or reduce it automatically with a falling edge at
binector input "source position test" (P549) by the current displayed
value r286 "position test angle".

In both cases, the position test angle r286 must finally show the value
0°.

7-56

6SE7087-6QX70 (Version AG) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006

Functions

4. Checking the
direction of
rotation

5. Normal operation

Not only the angular position but also the direction of rotation of the
encoder can be checked:

If the position test is performed during operation, the current pointer can
be turned with bit 11 in control word 1 "enable positive direction of
rotation" (see function diagram 180, P571 "Q.positive DR").

If the bit is switched from 0 to 1, the injected current pointer slowly turns
to the right by one "electrical revolution" (approx. 1 to 2 s). This turns
the motor one pole division to the right. Connector KK0186

("theta(l cont.)" function diagram 390) then turns one full revolution in
the positive direction (0 % > 100 % > +199 % / —200 % > —-100 % >

0 %). (If the bit is switched from 1 to 0, the procedure is reversed.)

If KKO186 does not turn a full revolution, either the parameterized
number of pole pairs (P109) is incorrect (how far did the motor turn
mechanically, does it correspond to the pole pair number?) or has the
encoder been incorrectly parameterized (incorrect number of
increments?).

If KKO186 completes a full revolution during the test but in the opposite
direction, either a track has been reversed on the encoder or two
phases have been reversed on the motor (— correct on motor or on
encoder and repeat point 3 "encoder adjustment”).

NOTE

Do not forget to reset parameters P115, P260 or the binector at P549
so that normal current-controlled operation can continue!

NOTE

about removing the
encoder on
SIEMENS motors

If an encoder or multiturn encoder is to be completely removed, a screw
is required to force off the encoder! The encoder has a conical shaft
end that is inserted into the motor shaft. Even after all fixing screws
have been removed, the encoder shaft is usually fixed so tight in the
motor shaft that the encoder can only be removed without damaging it
by forcing it out with a special screw.

Depending on the design of the encoder shaft, different screws will be
required for forcing off the encoder (see Fig. 7-13 and Fig. 7-14).

DANGER

If the encoder is adjusted incorrectly, the motor can overspeed.
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Fig. 7-13 Forcing off an encoder of old design
Fig. 7-14 Forcing off an encoder of new design
6SE7087-6QX70 (Version AG) Siemens AG
7-58 Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006

Functions

7.3.5 Function "PRBS signal with recording” (function diagram 796)

Recording

Reading out

The free block "PRBS signal with recording” generates a pseudo
random binary sequence which can be scaled with a selectable
amplitude (U477 "PRBS-Ampl"). This signal is available on K0630.
Connector KO630 supplies a noise signal with frequency components of
0.6 Hz to 625 Hz at a sampling frequency of 5 kHz (and recording of 2
single connectors). The noise signal is called "pseudo random"
because even though the bit sequence of a cycle has no repetitions,
the noise generator always supplies the same bit sequence on each
start.

The block can record one or two channels simultaneously, physically
using the trace memory in the converter. If the noise generator is
assigned to the time slot (U953.70 = 2), the trace must be removed
(U953.72 = 20), as both are supplied via the same connectors and both
parameters and use the same memory.

Recording is always performed in T2. Unlike the normal trace, with the
PRBS signal a series of recordings (U478 "PRBS cycles") can be
started (U478 "PRBS cycles") and those recordings then averaged
through addition. As a result, random interference is averaged out and
even small noise amplitudes produce good results. In order to prevent
the value range from immediately overflowing, the DC value is derived
by an additional noise cycle that is automatically transmitted before the
measurement itself. However, if a counter overflow occurs, alarm A032
is set. The alarm is only reset when a measurement is restarted.
Monitoring parameters n479 "PRBS cycles CntD" counts the set cycles
back to 0 during measurement. In this way, measuring progress is
measured and the occurrence of alarm A032 can be detected, if
necessary.

As recording is configured and started using the same parameters
(U480, U481, U488) as normal trace, recording can be configured and
started in DriveMonitor with the Trace menu item. (Please first ensure
that the time slot for noise is activated and the time slot for the trace
bock is deactivated! U953.72 = 20 and U953.70 = 2).

In the case of DriveMonitor, item "Trace" in menu "Diagnosis" must be
selected. In the window "Settings.." you can then select the
connector(s) to be recorded. No more than the first two channels can
be activated. The "recording interval" or "trigger settings" bear no
relevance to the PRBS recording. Recording starts as soon as you click
on the "Start" button.
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Evaluation

The recorded data are automatically stored in file
"C:\Siemens\DriveMonitor\P7vrvisx\Projects\Drives\MASTERDRIVES
MC\ TRACE.TXT" when read out with DriveMonitor. Existing files are
overwritten. The file is an ASCII file with integer values and commas as
separators, which can be imported into commercial mathematical
programs.

Evaluation of the data in a mathematical program is the task of the
user, i.e. the user must first create a worksheet in a mathematical
program in which he or she edits, evaluates, and graphically represents
the data as required.

One suitable program is, for example, the mathematical software"
"Mathcad ®" produced by the company MathSoft
(http://vww.mathsoft.com), which provides a relatively uncomplicated
introduction to the subject area.

The following graphics show the amplitude and phase response of the
closed speed control loop (factory setting, without optimization). The
data was evaluated and displayed graphically using "Mathcad 8 ®".
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Fig. 7-15
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7.3.6 Function "speed filter" (function diagram 361)

Application and
system analysis

The free block "speed filter" contains three digital filters of the second
order connected in series. They are always calculated in the time slot of
the speed controller (TO) and can be wired freely. It is usual practice to
insert the filter block in front of the speed controller (P252 = KK0152
and P228 = KK0158) when the PI controller is operated as a speed
controller (P238 = 0 (default)) or downstream of the speed controller
(P252 = K0153 and P260 = KK0158) when the PIR controller is
employed as a speed controller (P238 = 1). The advantage of this is
that vibrations that are injected by means of the speed setpoint (e.g.
position controller output) are also acquired.

To prevent further deadtimes from resulting in the speed control loop in
this configuration, the arithmetic sequence of the individual blocks must
be changed such that the filter block is calculated after the
setpoint/actual value difference has been generated. This can be set in
parameter U963 (arithmetic sequence): U963.42 = 5 (filter), U963.43 =
2 (smoothing elements), U963.45 = 3 (setpoint/actual value difference
generation).

It is possible to improve the stability of the control loop using filters. If
the mechanical transmission elements contain disturbing frequencies
they can be removed with the low-pass filters or band-stop filters.
However, it is important to note that these filters increase the sum of
the small delay times and the substitute delay time of the speed control
loop and can therefore not be used in all cases.

First of all, the natural frequencies of the system must be determined.
The simplest way of doing this is to inject or deactivate a torque
setpoint in steps. The natural vibration of the system overlays the
progression of the speed actual value after the step changes. These
vibrations can be induced by triggering "AUS2" during a speed
controlled acceleration and therefore deactivating the torque suddenly.
If the vibrations are to be induced by injecting a square-wave additional
torque setpoint, the speed controller must be set very slowly so that it
does not intervene to compensate.

A good overview of the vibrations is provided by recording the speed
actual value for a whole series of different speed actual values. The
frequency spectra of the recordings are represented in a staggered 3D
arrangement in a cascade diagram. In such a diagram it is possible to
differentiate between the speed-dependent harmonic components and
the natural frequencies of the system. The speed-dependent harmonic
components which, for example, result from the unbalance or
eccentricity appear as straight lines forming the origin in the cascade
diagram. The natural frequencies of the system appear in the diagram
as lines of constant frequency.
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An examination of the transmission function of the open speed control
loop (e.g. using the built-in noise excitation, function diagram 796)
provides information about the amplitude and phase margin of the
control loop for critical frequencies. As the filters always change the
phase progression it also possible to change the phase margin
specifically by applying filters. For example, the phase of frequencies
above the blocking frequency is raised by a band-stop filter, which can
be utilized to increase the phase margin.

As low natural frequencies always have a detrimental effect on the
dynamics and therefore fault suppression of the system, it is worth
examining the source of natural frequencies in the mechanical system.
By measuring the transmission functions with additional encoders, the
measured natural frequencies can be assigned to the mechanical
components and their frequencies increased specifically by using more
rigid components or lighter masses.

Example 1 Low pass (P256 = 2; P254 = 50 Hz)
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Example 2 Band-stop filter of average quality and semi-suppression of the
resonant frequency
(P256 = 1; P254 = 50 Hz; P253 = 1.0; P257 = 50 %)
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Example 3 Band-stop filter with full suppression and high quality:
(P256 = 1; P254 = 50 Hz; P253 = 3.0; P257 = 0 %)
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7.3.7 "Speed controller characteristic” function (function diagram 360)

You can select the speed controller characteristic via parameter P238.

P238 = 0: PI controller (default)

The speed controller is optimized in accordance with the known rules,
e.g. Symmetrical Optimum.

While the controller is being optimized, e.g. according to the
Symmetrical Optimum for a good fault response, overshoots occur in
the response to setpoint changes. This should be reduced by
appropriate setpoint smoothing (e.g. P221) or using the reference
model (P238 = 1).

P238 = 1: PIR controller (reference model for the I-action component)

The response to setpoints by the speed controller can be improved
(overshoot reduction) by means of the PIR controller characteristic
(reference model). This is conditional on the controller being set
according to PI controller conditions (see above P238 = 0). For a PIR
controller (P238 = 1), the time constant of the reference model (P239)
for the PIR controller must also be adjusted such that, for example, the
smallest possible overshoot occurs in response to a setpoint step
change.

Plant conditions permitting, you can do this in the following way: Set TN
(P240) to a value of 0 (make note of original value!) and trace KO155 as
the setpoint is changed, the time constant (P239) must be adjusted
such that the areas above and below the zero line of KO155 are
approximately equal in size. Then reset TN (P240) to its original value.

References relevant to reference model:
"Electrical Feed Drives in Automation”

SIEMENS AG; H.Grof3, J.Hamann, G.Wiegartner
(ISBN: 3-89578-058-8)

NOTE
OTES ¢ When you use the reference model (P238 = 1), the source selected

in P228 (Src n (deviation) is inoperative; KK0152 is linked
permanently to the speed controller internally (as per default setting
for P228).

¢ When you use the reference model (P238 = 1), the sampling time /
sampling sequence of the speed controller itself is determined via
U953.45 / U963.45 (not just the speed controller total as per P238 =
0); i.e. the sampling time / sampling sequence set via n959.52 /
n969.52 is inoperative in this case.
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7.3.8 "Field weakening for synchronous motor" function
(function diagram 389)

NOTE

Commissioning the
field weakening
function

IMPORTANT

The magnetic flux is constant in the base speed range of the
permanent-field synchronous motor. The voltage requirement increases
in proportion to speed until it exceeds the maximum converter output
voltage.

In the field weakening range, the magnetic flux must be reduced in
proportion to speed through application of a magnetic field which
opposes the permanent magnet field.

In the field weakening range, an internal counter-voltage proportional to
speed must be generated to weaken the effect of the permanent
magnetic field on the terminal voltage (EMF).

If the closed-loop control or power section of the synchronous motor
fails at high speed, the motor regenerates power to the DC link at high
voltage. To prevent damage to the converter caused by overvoltage
under fault conditions, the VPM (Voltage Protection Module) can be
used as an overvoltage protection mechanism. The VPM detects an
excessive motor terminal voltage and shorts the three motor cables.

The regeneration voltage of the synchronous motor can be defined by
the voltage constant (kg) specified in the Engineering Information.

If ke -max . f> <800 V, there is no need to provide overvoltage
£ 1000

protection.

The motor and encoder data must first be entered in the "Drive Setting”
menu (see Section 6.2.3 "Drive Setting"). The "Field weakening for
synchronous motor" function is activated in parameter P300
SelectFieldWeak. A useful assignment of the field weakening activation
speed P299 and the motor short-circuit current P105 MotPwrFactor
can be obtained through the automatic parameterization run (P115 =
1). Both parameters define the flux setpoint control in the field
weakening range. If the exact setting values of parameters P299 and
P105 are known, they can, of course, be set manually.

The motor short-circuit is significantly higher than the rated motor
current. Adjust parameter P128 Max Current accordingly.

Adjust the reference variables P350 ... P354 for field weakening
operation.
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Manual optimization When the parameters relevant to field weakening have been set via
automatic parameterization, they do not need to be adjusted again for
most applications. The default settings ensure that the motor enters the
field weakening range at speeds above rated value. The terminal
voltage is kept constant under no load in the field weakening range.
The maximum torque decreases in proportion to 1/n, the maximum
output remains constant.

The settings can be optimized manually for special applications. If, for
example, the required maximum torque is lower than the torque
obtained with the default setting, the speed at which field weakening
commences can be raised to reduce the thermal loading of the motor
by the field weakening current.

How to optimize the settings:

1. Determine the speed at which field weakening commences on the
basis of the desired torque value and the limit characteristics field
from the Engineering Information:

1FT6086 - 8AF71

Field
weakening
activation point

S3 - 25%

Torque [Nm]
al
o
1

30 A
20 A
O e e S E
0 ; ; ; ; ; | ; ,
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed [min-1]

e.g. 1IFT6086-8AF71, 27.5 Nm, 2900 rev/min
Enter the calculated field weakening activation speed in P299.
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2. Set the characteristic to meet requirement "Maximum output in field
weakening range remains constant":

The output voltage of the converter r003 under no-load conditions at
the field weakening activation speed is recorded. With field
weakening operation selected (P300 = 1), the motor must be made
to approach the end value of the desired field weakening range. The
output voltage at no load must be the same as the voltage at the
field weakening activation speed. The voltage in the field weakening
range can be varied by means of the short-circuit current (P105).
The voltage drops as the short-circuit current increases and vice
versa. The short-circuit current programmed by the automatic
parameterization run corresponds to the application illustrated here
which means that only minor adjustments are required.

1FT6086 - 8AF71

100 p-----------————- e
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20

|
|
|
10 |
0 : : : l |
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

T T T T T T 1

Speed [min-1]

e.g. 1IFT6086-8AF71, 27.5 Nm at 2900 rev/min, 13.3 Nm at
6000 rev/min, U(no load 2900 to 6000) = 296 V, Ik(P105) =37 A
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3. Set the characteristic to meet requirement "Maximum torque in field
weakening range remains constant":

The output voltage (r003) at the field weakening activation speed
under no load conditions must be measured. The output voltage at
the end point of the desired field weakening range must then be
calculated according to the following formula from the maximum
converter output voltage (depends on converter supply voltage) and
the calculated output voltage at the field weakening activation
speed:

Uconvoutnend = \/""CO"VmX2 ‘ (1_ kf2)+ Uconvout nAct2 'kf2

where

Uconvmax = 350 V (when UDCL =540 V)

Uconvout neng = Output voltage at end of field weakening range
Uconvout nact = Output voltage at field weakening activation speed

ki = Dend Field weakening range : Ratio between final field
Nact

weakening speed and field weakening activation speed

The formula is based on the simplified principle that the voltage drop
across the winding resistance of the motor is negligible in the field
weakening range. This applies to series 1FT6 and 1FK7 servo
motors.

The output voltage calculated by this formula must then be set at the
end speed of the field weakening range at no load via the short-
circuit current. The current setting must be increased in relation to
the automatically calculated value, as the automatic arameterization
run defines the short-circuit current for operation at constant
maximum output.

1FT6086 - 8AF71
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e.g. 1IFT6086-8AF71, 27.5 Nm at 2900 rev/min to 4500 rev/min,
U(no load 2900) =296 V, U(no load 4500) = 174 V Ik (P105) = 60 A
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NOTE

Torque accuracy

The maximum current limit of the motor and the converter restricts even
brief periods of operation in the field weakening range. If the sum of
squares Ig and Id exceeds the maximum permissible current, the motor
cannot operate according to the calculated characteristic.

The magnetization of the permanent magnets can vary as a result of
manufacturing tolerances and temperature fluctuations. In order to
improve the absolute torque accuracy in the control of synchronous
motors, it is essential to use the "kT estimator" (function diagram 393).

However, the kT estimator can be used meaningfully only in
conjunction with the friction characteristic (function diagram 399) as it is
capable of correctly only the inner torque of the machine. Friction
losses must be compensated via an additional torque from the friction
characteristic.
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7.3.9 Vdmax closed-loop control (function diagram 610)

Description

Parameters for
setting the Vdmax
closed-loop control

The Vdmax closed-loop control function allows briefly occurring
regenerative loading to be handled without the unit shutting down with
fault message F006 "DC link overvoltage". In this case, the frequency is
controlled (closed-loop) so that the motor does not excessively enter
over-synchronous operation.

For a steady-state load, the converter output frequency must increase.

If regenerative loading occurs when the machine is decelerating too
quickly (P464), this is automatically reduced so that the converter is
operated at the voltage limit.

Function diagram 610 shows how the Vdmax closed-loop control
function operates.

The Vdmax closed-loop control is also optimally suited for regenerative
operation, which can occur when the speed stabilizes at the end of
ramp-up.
P515 Vdmax controller

Value range 0 and 1

0: The Vdmax controller is inhibited.
1: The Vdmax controller is released.

P516 Dynamic response of the Vdmax controller
Value range 0 % to 200 %

This parameter enables the response of the PID controller to be
influenced.

At 0 %, the Vdmax controller is shut down.
The factory setting is 25 %.
The controller output can be visualized via connector KO271.

The activation point for the Vdmax controller can be parameterized in
P517.
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7.3.10 Harmonic compensation

Description This function is designed to compensate for torque ripple which has a
functional correlation with an angular signal. This signal can be defined,
for example, by the rotor position, the electrical angle or the angle of
the external encoder. Torque ripple can also occur as a result of the
specific design of a motor.

For torque ripple to be reduced effectively with this function, the ripple
must exhibit the following properties:

+ Frequency of the ripple must be a multiple of the input signal
frequency

+ Fourier decomposition of the torque ripple signal must indicate a
dominant harmonic

This function is capable of compensating for two of the dominant
harmonics identified by Fourier decomposition.

For this purpose, a signal in phase opposition is injected in the torque
setpoint channel. The time response of the compensation signal is
configured by means of the following parameters.

Parameters P309: Order of harmonic to be compensated (referred to electric
fundamental wave)
(Index 1 — 1st harmonic, index 2 — 2nd harmonic)

P310: Phase angle of harmonic (sine) referred to the start point of the
fundamental wave (sine) in phase U with a clockwise phase
sequence
(Index 1 — 1st harmonic, index 2 — 2nd harmonic)

The time response of the compensation signal defined by these
parameters is mapped at connector K0272.
The severity of the torque ripple can vary as a function of the motor
current. The variation in the compensation signal amplitude can be
quantified in the two parameters below using a square-law growth
function.
P311: Maximum current, i.e. current with maximum torque ripple
P312: R.m.s. value of compensation signal for

P312.1 4ot =0 % * P311

P312.2 ltot =50 % * P311

P312.3 lyot =100 % * P311

(indices 4-6 analogous for 2nd harmonic)

A square-law interpolation calculation is performed between the three
interpolation points. The signal value of the resulting compensation
signal is mapped at connector K0273.
The compensation signal is injected as current upstream of the current
limiter. This means that the configuration must allow for the functional

correlations between torque ripple and compensation current.
The harmonic compensation function block is described in FD630.
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7.4 Special functions
7.4.1 Loading firmware

The firmware supplied in the units is stored non-volatilely in electrically
erasable memory chips, so-called flash EPROMs. If required, the
firmware can be erased and overwritten with new firmware.

It is necessary to import new firmware if
+ an extended function scope is available in a new firmware version

and this needs to be used, or if

+ user-specific firmware needs to be loaded into the units.

The firmware can be loaded using a laptop or PC and the data is
transferred into the units via the serial interface SCom or SCom1. A
special cable is necessary for importing the firmware.

//"_‘:’_‘:_:_:‘:‘\\

Laptop
Connecting cable
5
9 o O 2 [ ]
8| Z O
O o 3
6002 ]
O 1
O

Laptop/PC side:(COM1) Unit side:

9-pole SUB D socket 9-pole SUB D connector

Fig. 7-16
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Loading firmware by means of laptop or PC
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Loading the firmware from a laptop/PC entails the steps listed below.
All other programs using the same PC port (COM1 or COM2) (e.g.
DriveMonitor) must be closed from the outset.

If problems should occur with the loading program bsl.exe under
Windows NT, the program Win BSL.exe is also available after
installation of DriveMonitor (Path: \Siemens\DriveMonitor\
P7vrvisx\\SYSTEM\WINBSL).
Before you load the software, save your parameter settings (upread
with OP1S, or upload with DriveMonitor)!
If the position after the decimal point of the firmware changes (e.g.
when upgrading from 1.3x to 1.4x), the module is reset in full. A CUPM
signals status °000 and waits for the power section definition (input of
the converter ID in P070).
The following parameters are read and stored when upload from
DriveMonitor, but not written to the unit when downloaded for safety
reasons:
Parameter number Parameter name

P0O60 Menu selection

P0O70 Order No. 6SE70..

P072 Conv.current(s)

P073 Conv.power(s)

P700 IF bus address

P701 IF baudrate

P702 IF no. of PKW

P703 IF no. of PZD

P918 CB bus address

P952 Number of faults

P970 Factory setting

P971 EEPROM accept.

U976 Product number

ua77 PIN
Table 7-6 Parameters that cannot be changed on downloading with DriveMontitor
Where necessary, these parameters must be parameterized
separately, for example, via the parameter menu of DriveMonitor; via a
script file, or directly on the converter. The values of the specified
parameters can be viewed by opening the backed-up download file in
DriveMonitor "offline".
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When upgrading a MASTERDRIVES MC to a current firmware
version, we make a distinction between 2 cases:

1.

Only the third position of the version number changes (e.g. from
V/2.00 to V2.01). In this case, the firmware can be loaded directly
into the unit. The parameterization remains the same.

The second position of the version number changes (the third
position is then of no significance, e.g. from V2.02 to 2.10). In this
case, the parameterization must be saved with DriveMonitor. It is
important to remember to use the differences from the factory
setting only (under DriveMonitor: File, Upload, Base unit: changes
only...).

The new firmware is then loaded into the unit. When initialization is
complete, all parameters are reset to the factory setting. Now the file
previously generated can be loaded back into the unit with
DriveMonitor (under File, Download).

The first and second position of the firmware version can be read out in
r069.01 and the third position corresponds to the first position after the
decimal point in r828.01=0.1 (e.g. V2.01 corresponds to r69.01=2.0 and
r828.01=0.1).

Siemens AG  6SE7087-6QX70 (Version AG)
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Files for the
firmware

Loading the boot
files on the
drive
c:\mcboot\

Make connection
and power up
the unit

Data transfer

As a general rule, you will receive the firmware in the form of a
self-unpacking *.exe-File:

Mc_vxxx.exe for Compact, chassis and cubicle units
Mcp_vxxx.exe for Compact PLUS units.

xxx stands for the firmware version: e.g. xxx = 121 signifies
Version V1.21. The file contains the software necessary for loading
the firware from the PC to the converter as well as the firmware
itself.

You will find the latest version of the firmware on the Internet at
http://www.ad.siemens.de/ld/htm|_00/custosup/htm|_00/
ds_update.htm

Copy the compressed file "Mc_vxxx.exe" or "Mcp_vxxx.exe", which
you have received by e-mail or downloaded from the Internet, to
your hard disk, e.g. to c:\mcboot. Call the file with the command
Mc_vxxx or Mcp_vxxx. The following files will then be unpacked
from Mc_xxx.exe:

bsl. exe, bsimc.bat, bsimc.cfg, bsimc.bin, Readmemc.doc,
Tech.pdf, Teche.pdf and mc_vxxx.b86.

The following files will then be unpacked from Mcp_xxx.exe:

bsl. exe, bslmcp.bat, bsimcp.cfg, bsimc.bin, Readmemc.doc,
Tech.pdf, Teche.pdf und mcp_vxxx.b86.

After unpacking, the files are available in directory c:\mcboot.

If necessary, the PC interface and the baud rate can be changed in
file bsimc.cfg or bsimcp.cfg. The default settings are COM1 and
57600 baud.

Switch OFF the 24 V power supply at the converter. Use the above-
mentioned connecting cable to connect the COM port of the PC
with plug connector X103 in the case of Compact PLUS units, or
X300 in the case of Compact and chassis units. Switch ON the
24V power supply at the converter.

If the connecting cable is making proper contact at the ports, the
PMU (seven-segment display on the converter) will remain dark in
the case of Compact PLUS units, or an "E" will appear on the PMU
in the case of Compact and chassis units.

Now start the boot procedure by calling from directory C: batch file
bsimcp in the case of Compact PLUS units, or bsimc in the case of
Compact and chassis units.

The flash memory is erased. During the correct boot procedure, the
number "8" appears on the PMU in the case of Compact PLUS
units, or an "E" in the case of Compact and chassis units. In the
DOS window on the PC screen appears a number that constantly
counts upwards.

Wait until the DOS prompt appears again in the DOS window. It
takes about 2 to 3 minutes, depending on microprocessor
performance.

The converters are initialized automatically at the end of the boot
procedure, i.e. the parameters are counted up at the PMU.
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Status after
booting

i

Technology release
FO1

|

Power Extension
enable F02

|

Parameterizing

If the parameter structure between the firmware status before
booting and the new firmware has not changed, then the units
retain the same operating status (e.g. °009 ready for operation) and
the parameterization (see below) as before.

Otherwise, after booting Compact PLUS units go to status °005
drive setting, and Compact and chassis units go to status °000
power section definition.

The software version can be read in parameter r069.1, and the
extended software identifier in parameter r828.1.

The attached file Tech.pdf (German and English) contains further
information on enabling the technology functions FO1 (synchronism
and positioning). This file can only be read with the Acrobat
Reader program.

Notes on Power Extension enable option FO2 (operation of power
sections > 250 kW) can be found in Chapter 11.10 "Power
Extension PIN F02".

After removing the cable, you can make a start with parameterizing.
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8 Communication

A differentiated communication concept makes it possible to use the
correct communication medium for a specific requirement. The
following communication interfaces are available:

+ Integrated serial interface(s) with USS protocol for parameterization,
operator control and visualization of the units with OP1S or PC

+ Optional boards for various field bus interfaces (e.g. PROFIBUS DP)
for integration into the automation

¢ Optional board for connecting up SIMOLINK for fast synchronous
data transfer between technologically connected drives (e.g. angular
synchronism).

SIMATIC S7
i DE
i
o N
[n] a a
Profibus DP
4
v s U U s u T Uv Z
=
O:
== |m =
USS bus [ |F] ®
Operator control and
visualization
Fig. 8-1 Overview for communication
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Communication / USS

8.1 Unive

Introduction

rsal Serial Interface (USS)

This documentation describes the application of the Universal Serial
Interface Protocol (USS) for SIMOVERT MASTERDRIVES MC and VC.

NOTE

The USS protocol is a simple serial data transfer protocol, defined by
Siemens AG, which is fully tailored to the requirements of drive
technology. A detailed description of the protocol specifications, the
physical interface, the bus structure as well as a definition of the
transferred net data for drive applications are documented in the
specification "Universal serial interface protocol USS® protocol”
(Order No. E20125-D0001-S302-A1).

Using the USS protocol, a user can establish a serial bus link between
a higher-level master system and several slave systems. Master
systems can be, for example, PLCs or PCs. SIMOVERT
MASTERDRIVES drive converters are always the slaves on the bus
system. Furthermore, SIMOVERT MicroMaster, SIMOVERT P 6SE21
and 6RA23 and 6RA24 drive converters can be operated as slaves on
the USS bus.

The USS protocol allows the user to implement both automation tasks
with cyclical telegram traffic (— a fixed telegram length is necessary) as
well as visualization tasks. In this case, the protocol with variable
telegram length is advantageous, as texts and parameter descriptions
can be transferred in one telegram without chopping up the information.

Siemens AG  6SE7087-6QX70 (Version AD)
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8.1.1 Protocol specification and bus structure

Features The USS protocol has the following significant features:

+ Supports a multi-point-capable link, e.g. EIA RS 485 hardware or a
point-to-point link, e.g. EIA RS 232.

Master-slave access technique

Single-master system

Maximum 32 nodes (max. 31 slaves)
Operation with variable or fixed telegram length
Simple, reliable telegram frames

The same bus mode of operation as with the PROFIBUS

(DIN 19245 Part 1)

+ Data interface to the basic unit according to PROFILE variable-
speed drives. This means that, when the USS is being used,
information is transferred to the drive in the same way as with the
PROFIBUS-DP.

¢ Can be used for start-up, service and automation

PC-based service tools (e.g. DriveMonitor) for SIMOREG and
SIMOVERT

¢ Can be easily implemented in customized systems

* & & & o o

8.1.1.1 Protocol specification

Introduction The USS protocol defines an access technique according to the
master-slave principle for communications via a serial bus. The point-
to-point link is included as a sub-quantity.

One master and a maximum of 31 slaves can be connected to the bus.
The individual slaves are selected by the master using an address
character in the telegram. A slave can never transmit without first being
initiated by the master so that direct information transfer between
individual slaves is not possible. Communication takes place in the half-
duplex mode.

The master function cannot be transferred (single-master system).

The following illustration shows a bus configuration using drive
technology as an example.

6SE7087-6QX70 (Version AD) Siemens AG
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Telegram structure

Higher-level
computer
"Master"
SIMOVERT SIMOVERT SIMOVERT SIMOVERT
MASTERDRIVES MASTERDRIVES MASTERDRIVES MASTERDRIVES
"Slave" "Slave" "Slave" "Slave"
Fig. 8.1-1 Serial linking of SIMOREG/SIMOVERT drive converter (slaves) with a

higher-level computer as the master

Each telegram begins with the start character STX (= 02 hex), followed
by the length information (LGE) and the address byte (ADR). The net
characters then follow. The telegram is terminated by the BCC (Block
Check Character).

STX LGE ADR 1. 2. n BCC

teg—— Net characters —————

Fig. 8.1-2 Telegram structure

For single-word data (16 bit) in the net data block (= net character
block), the high byte (first character) is always sent and then the low
byte (second character). The same applies to double-word data: the
high word is sent first followed by the low word.

The protocol does not identify tasks in the net characters. The contents
of the net data for SIMOVERT MASTERDRIVES drive converters is
dealt with in Section 8.1.3.

Data coding Information is coded as follows:
¢ STX (start of text)
ASCII characters: 02 hexadecimal
¢ LGE (telegram length)
1 byte, contains the telegram length
¢ ADR (address byte)
1 byte, contains the slave address and the telegram type
(binary coded)
¢ Net characters
Each one byte, contents are task-dependent
¢ BCC
1 byte, Block Check Character
Siemens AG  6SE7087-6QX70 (Version AD)

SIMOVERT MASTERDRIVES

Compendium Motion Control 8.1-3



Communication / USS

02.2004

Assigning the

address byte (ADR)

In the address byte, information other than the node number is coded:
The individual bits in the address byte are assigned as follows:

STX

LGE

ADR 1. 2 |i n BCC

Bit No.

7

A

Net characters ——py

Data transfer

<4—— Slavenodes No.0t0 31 ———p|

= 1: Broadcast, address bits (No. 0 to 4) are not evaluated
= 0: No broadcast

[ = 1: Mirror telegram

= 0: No mirror telegram

=1 Special telegram (for an explanation, see below)

procedure

Handling data

transfer

= 0: Standard; bits 0 to 6 are valid and must be evaluated

Fig. 8.1-3 Assignment of the address byte (ADR)

The master ensures cyclical telegram data transfer. The master
addresses all of the slave nodes one after the other with a task
telegram. The addressed nodes respond with a reply telegram. In
accordance with the master-slave procedure, the slave, after receiving
the task telegram, must send the reply telegram to the master before
the master can address the next slave node.

The sequence of the addressed slave nodes can be specified, for
example, by entering the node numbers (ADR) in a circulating list
(polling list) in the master. If it is necessary to address several slaves in
a faster cycle than the other slaves, their node number can occur
several times in the circulating list. A point-to-point link can be
implemented by means of the circulating list, in which case only one
node is entered into the circulating list.

8.1-4
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Example of configuration 0

ol |[Ww| -

~

1
Master 5 21

Circulating list in
the master

1 7 3 5 21 0

SIMOVERT MASTERDRIVES with the addresses 0, 1, 3, 5, 7 and 21
Nodes 0 and 1 are signalled twice as often as others

Fig. 8.1-4 Circulating list

Cycle time The length of a cycle time is determined by the time needed for the
sequential occurrence of data exchange with the individual nodes.

Cycle time /

Telegram run time for reply from node 1

Reply delay time from node 1

Telegram run time for task for node 1

Processing time in the master

Fig. 8.1-5 Cycle time

Due to inconstant reply delay and processing times, the cycle time is
not fixed.
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Start interval

The STX start character (= 02 hexadecimal) by itself is not sufficient for
the slaves to clearly identify the start of a telegram because the bit
combination 02/hexadecimal can also occur in the net characters. For
this reason, a no-character start interval of at least 2 character run-
times before the STX is specified for the master. The start interval is
part of the task telegram.

Baud rate in bit/s Start interval in ms
9600 2,30 ms
19200 1,15 ms
38400 0,58 ms
76800 0,29 ms
93750 0,23 ms

187500 0,12 ms

Table 8.1-1 Minimum start intervals for various baud rates

Only an STX with a preceding start interval identifies the valid start of a
telegram.

Data is always transferred in accordance with the diagram illustrated
below (half-duplex mode):

ilBce

Start
pause

STX| LGE|ADR]| 1. n | BCC STX
P Master transmits - Slave transmits
" Reply delay Start
time pause
STX| LGE | ADR| 1. §BCC
Fig. 8.1-6 Transmit sequence

Reply delay time

The time interval between the last character of the task telegram (BCC)
and the start of the reply telegram (STX) is known as the reply delay
time. The maximum permissible reply delay time is 20 ms, but it must
not be less than the start interval. If node x does not respond within
the maximum permissible reply delay time, an error message is
deposited in the master.

The master than sends the telegram for the next slave node.

8.1-6
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8.1.1.2 Bus structure

The data transfer medium and the physical bus interface are essentially
determined by what the bus system is used for.

The physical interface of the USS protocol is based on the

"Recommended Standard RS-485". For point-to-point links, a sub-

quantity of EIA RS-232 (CCITT V.24), TTY (20 mA current loop) or

fiber-optic cables can be used as the physical interface.

The interfaces for SIMOVERT MASTERDRIVES are always RS 485

with 2-wire cable.

Exception: Either RS 485 or RS 232 can be connected at the 9-pin
SUB D socket connector on the PMU (operator control
and parameterizing unit) of the basic units.

NOTICE This section describes how a USS field bus has to be structured in
order to ensure reliable data transfer via the transfer medium in
standard applications. Under special conditions of use, additional
factors must be taken into account which require further measures or
restrictions that are not described in this document.

Topology The USS bus is based on a linear topology without branches.
Both ends of the line terminate at a node.

The maximum cable length and therefore the maximum distance
between the master and the last slave is limited by the characteristics
of the cable, the ambient conditions and the data transfer rate. With a
data transfer rate of < 100 kbit/s, a maximum length of 1200 m is
possible.

The number of nodes is limited to a maximum of 33
(1 master, 32 slaves).

MASTER

)

Maximum 32 slaves
SLAVE SLAVE SLAVE

First node Last node

Fig. 8.1-7 USS bus topology

Siemens AG  6SE7087-6QX70 (Version AD)
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Data transfer
technology

Cable
characteristics

NOTE

Thermal and
electrical
characteristics

The two ends of a bus line (first node and last node) must be
terminated with bus terminating networks.

Point-to-point connections are handled just like bus connections. One
node has the master function and the other has the slave function.

Data is transferred in accordance with Standard EIA 485. RS 232 can
be used for point-to-point links. Data transfer is always half-duplex —
i.e. alternating between transmitting and receiving — and it must be
controlled by the software. The half-duplex technique allows the same
cables to be used for both data-transfer directions. This permits simple
and inexpensive bus cabling, operation in environments subject to
interference and a high data transfer rate.

A shielded, twisted two-wire cable is used as the bus cable.

Conductor diameter & | 2 x = 0,5 mmZ2

retardation, deposits after burning etc.

Conductor >16x <0,2mm

Lay ratio > 20 twists /' m

Overall shield Braided, tin-plated copper wire, diameter & > 1,1 mm?2
85 % optical coverage

Overall diameterd >5mm

External sheath Depending on the requirements regarding flame

Table 8.1-2 Structural data

All information should only be considered as a recommendation.
Deviations or different measures may be required depending on the
particular requirements, the specific application and the conditions on
site.

Cable resistance (20°C) <40 Q/km
Insulation resistance (20°C) > 200 MQ/km
Operating voltage (20°C) > 300V

Test voltage (20°C) > 1500 V
Temperature range -40°C< T >280°C
Load capability >25A

Capacitance <120 pF/m

Table 8.1-3 Thermal and electrical characteristics

8.1-8
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Mechanical
characteristics

Recommendations

Cable lengths

Single bending: < 5 x outer diameter
Repeated bending: < 20 x outer diameter

1.

Standard, without any special requirements:

Two-core, flexible, shielded conductor in accordance with VDE 0812,
with colored PVC sheath.
PVC insulation resistant to oil and petroleum products.

L

Type: LIYCY 2x0,5 mm2

e.g. Metrofunk Kabel-Union GmbH
Postfach 41 01 09, 12111 Berlin

Tel 030-831 40 52, Fax: 030-792 53 43

Halogen-free cable (no hydrochloric acid is generated when the
cable burns):

Halogen-free, highly flexible, resistant to extreme heat and cold.
Sheath manufactured from a special ASS silicon-based composite.
Type: ASS 1x2x0,5mm2

e.g. Metrofunk Kabel-Union GmbH

Postfach 41 01 09, 12111 Berlin

Tel 030-831 40 52, Fax: 030-792 53 43

Recommended if halogen-free and silicon-free cables are required:

¢ Type: BETAflam G-M/G-G-B1 flex. 2 x 0,5 mmZ2

e.g. Studer-Kabel-AG, CH 4658 Daniken

The cable length is dependent on the data transfer rate and the number
of connected nodes. The following cable lengths are possible given the
specified cable characteristics:

Data transfer rate Max. number of nodes Max. cable length
9.6 kbit/s 32 1200 m
19.2 kbit/s 32 1200 m
93.75 kbit/s 32 1200 m
187.5 kbit/s 30 1000 m

Table 8.1-4 Cable lengths

Siemens AG  6SE7087-6QX70 (Version AD)
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81.2 The structure of net data

Information which, for example, a SIMATIC S5 control unit (= master)
sends to a drive (= slave) or the drive sends to the control unit is placed

in the net-data area of each telegram.

8.1.21 General structure of the net-data block

Introduction The net-data block is divided into two areas:

¢ the PKW (parameter ID value) range

+ the PZD (process data) range

Telegram structure  The structure of the net data in the USS-protocol telegram is shown

below.

Protocol frame

« T

Net data
STX || LGE || ADR Parameter
(PKW)

Process data|| BCC
(PZD)

PKW: Parameter ID value PZD: Process data
(parameter area) (process-data area)

¢ The PKW area relates to the handling of the parameter ID value
(PKW) interface. The PKW interface is not a physical interface but a
mechanism which handles parameter transfer between two
communication partners (e.g. control unit and drive). This involves,
for example, reading and writing parameter values and reading
parameter descriptions and associated texts.
All tasks which are performed via the PKW interface essentially
involve operator control and visualization, service and diagnosis.

¢ The PZD area contains the signals required for the automation

system:

e Control word(s) and setpoint(s) from the master to the slave
e Status word(s) and actual value(s) from the slave to the master.

Structure of the PKW area

PZD area

PKW and PZD areas PKE |

IND | PKW elements

PZD1 ee PZD16

Variable length

Variable length

The two areas together make up the net data block. This structure
applies to telegrams from the master to the slave and vice versa.

6SE7087-6QX70 (Version AD) Siemens AG
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8.1.2.2 PKW area

With the help of the PKW mechanism, the following tasks can be
performed via any serial interface with the USS protocol:

¢ Reading and writing parameters in the basic unit and, if available,
parameters on a technology board, e.g. T100

¢ Reading the description of a parameter
(applies to parameters of the basic unit and of technology boards)

+ Reading of texts assigned to the indices of an indexed parameter.
(Applies to parameters of the basic unit and of the technology
modules.)

¢ Reading of texts assigned to the values of a parameter.
(Applies to parameters of the basic unit and of the technology
modules.)

Settings in the PKW The PKW area can be varied. Depending on the particular requirement,

area 3-word, 4-word or variable word lengths can be parameterized.
PKW area The following is an example of a structure when access (write/read) is
parameterized for 3 made to single-word (16 bit) parameter values:
words
1st word 2nd word 3rd word
PKE | IND PWE1
Parameter ID Index Parameter value 1

The PKW area must be permanently set to 3 words at the master and
the slave. This setting is made during start-up and should not be altered
any more during bus operation.

PKW area The following is an example of a structure when access (write/read) is
parameterized to 4 made to double-word (32 bit) parameter values:
words

1st word 2nd word 3rd word 4th word
PKE IND PWE1 PWE2
High-Word Low Word
Parameter ID Index Parameter value (double word)

Parameterization to a fixed length of 4 words applies to telegrams from
the master to the slave and from the slave to the master. The setting
must be made both at the master and at the slave and can no longer be
altered during bus operation.

Siemens AG  6SE7087-6QX70 (Version AD)
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PKW area ] 1stword ~ 2ndword  3rd word 4th word (m+2) word
parameterized with ™o e ™ T \\p | pwer | PwE2 | ---
variable word length

With:

¢ 1 word <m < 110 words (maximum) when 16 PZD words
(maximum) are contained in the net data block.

¢ 1 word <m < 126 words (maximum) when there is no PZD.

Telegram data transfer with variable telegram length means that the
slave responds to a telegram from the master with a telegram whose
length does not have to be the same length as the telegram from the
master to the slave. The length of elements PEW 1 to PWE m in the
reply telegram and what is contained in them depends on the task
issued by the master. Variable length means that only the number of
words necessary to pass on the appropriate information is transferred.
The minimum length, however. is always 3 words.

If a slave, for example, transfers a parameter value which is a 16-bit
quantity (e.g. the output voltage in parameter r003), then only 3 words
of the PKW area are sent in the telegram from the slave to the master.
With regard to the MASTERDRIVES MC/VC for example, if the current
speed (parameter r002) is to be read, the PKW area in the telegram
from the slave to the master is 4 words long since the speed is stored
as a 32-bit quantity in parameter r002. Variable word-length
parameterization is mandatory if, for example, all values are to be read
at once from an "indexed" parameter or if the parameter description of
a parameter is to be partially or completely read. This setting to variable
word-length is made during start-up.

NOTICE Do not use a variable word length if a SIMATIC S5 or SIMATIC S7 is
the master.
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Structure of the
parameter area

(PKW)
Parameter ID 1st word
Bit No.: 15 12 11 110 0
AK . SPM PNU
Parameter index 2nd word
Bit No.: 15 8|7 0
Index High Index Low
Parameter value
Parameter value High (PWE1) 3rd word
Parameter value Low (PWE2) 4th word
AK: Task or reply ID
SPM: Toggle bit for processing of parameter-change reports
PNU: Parameter number
NOTE The PKW area is transferred in increasing order, always starting with

the 1st word.
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Parameter ID (PKE),

The parameter ID (PKE) is always one word (16-bit quantity).

1st word Bits 0 to 10 (PNU), together with bit 15 of the parameter index, make up
the number of the desired parameter (see parameter list).
Number PKE: Bits 0 to 10 | Index: Bit 15
(PNU)
1-999 1-999 0 Basic unit
2000 - 2999 0-999 1 Basic unit
1000 - 1999 1000 - 1999 0 Technology module
3000 - 3999 1000 - 1999 1 Technology module
Bit 11 (SPM) is the toggle for parameter-change reports.
MASTERDRIVES do not support parameter change reports.
Bits 12 to 15 (AK) contain the task or reply ID.
The task IDs are sent in the telegram from the master to the slave. The
meaning of the IDs is given in Table 8.1-5. Correspondingly, the reply
IDs are transferred at this position in the telegram from the slave to the
master (see Table 8.1-6). Depending on the task ID, only certain reply
IDs are possible. If the reply ID is 7 (task cannot be executed), then an
error number is entered in parameter value 2 (PWEZ2). The error
numbers are shown in Table 8.1-7.
Task ID Meaning Reply ID
positive | negative
0 No task 0 7or8
1 Request parameter value 1or2 T
2 Change parameter value (word) 1 |
3 Change parameter value (double word) 2 |
4 Request descriptive element 1 3 |
6 Request parameter value (array)? 4or5 |
7 Change parameter value (array, word)2 4 |
8 Change parameter value (array, double word)2 5 |
9 Request the number of array elements 6 |
10 Reserved - |
11 Change parameter value (array, double word) and save in EEPROM 2 5 |
12 Change parameter value (array, word) and save in EEPROM 2 4 |
13 Change parameter value (double word) and save in EEPROM 2 |
14 Change parameter value (word) and save in EEPROM 1 N
15 Read or change text (only supported via OP or DriveMonitor) 15 7or8

1 The required element of the parameter description is specified in IND (2nd word)
2 The required element of the indexed parameter is specified in IND (2nd word)

Table 8.1-5 Task IDs (master -> drive converter)

8.1-14
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Reply ID Meaning
0 No reply
1 Transfer parameter value (word)
2 Transfer parameter value (double word)
3 Transfer descriptive element 1
4 Transfer parameter value (array, word) 2
5 Transfer parameter value (array, double word) 2
6 Transfer the number of array elements
7 Task cannot be executed (with error number)
8 No control/change rights for the PKW interface
9 Parameter change report (word)
10 Parameter change report (double word)
11 Parameter change report (array, word) 2
12 Parameter change report (array, double word) 2
13 Reserved
14 Reserved
15 Transfer text
* For table footnotes 1 and 2, see Table 8.1-5
Table 8.1-6 Reply IDs (drive converter -> master)
Example Source for the ON/OFF1 command (control word1, bit 0):
P554 (=22A hex) Change parameter value (array, word) and save in
the EEPROM.
Parameter ID (PKE) 1st word
Bit No.: 15 12 | 11 0
AK SPM PNU
1100 0 10'0010‘1010 Binary value
C 2 A HEX value

¢ Bits 12 to 15: Value = 12 (= "C" hex); change parameter value (array, word) and save

in the EEPROM

¢ Bits 0 to 11: Value = 554 (= "22A" hex); parameter number with a set change-report

bit

Siemens AG  6SE7087-6QX70 (Version AD)
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Error numbers for
reply "Task cannot
be executed”

No. Meaning
0 | Inadmissible legal parameter number (PNU); if PNU is not available
1 Parameter value cannot be changed; if the parameter is a visualization
parameter
2 | Lower or upper limit exceeded
3 | Erroneous sub-index
4 | No array
5 | Incorrect type of data
6 | Setting not permitted (can only be reset)
7 | Descriptive element cannot be changed; not possible
11 | No operator control rights
12 | Key word missing;
Drive converter parameter: ‘Access Key’ and/or ‘Parameter Special
Access’ not correctly set
15 | No text array available
17 | Task cannot be executed due to operating status; drive converter
status does not permit the set task at the moment
101 | Parameter number deactivated at the moment; Parameter has no
function in the present state of the drive converter (e.g. type of closed-
loop control)
102 | Channel width too small; only for short channels

The parameterized length of the PKW area is too large due to internal

limitations of the drive converter. This error message can occur with

the USS protocol on the T100 technology board only if access is made
to parameters of the basic unit from this interface.
103 | Number of PKWs incorrect; only for G-SCom 1/2 and SCB interface

(USS);

The error number is transferred in the following two cases:

e if the task concerns all the indices of an indexed parameter (task
index equal to 255) or the whole parameter description is
requested and a variable telegram length has not been
parameterized.

e if the parameterized number of PKWSs (process-data items) in the
telegram is too small for the set task (e.g. alteration from the
double word and the number of PKWs is 3 (words).

104 | Parameter value not permissible;

This error number is transferred if the parameter value which is to be

transferred does not have an assigned function in the drive converter

or cannot be accepted at the instant of the change for internal reasons

(although it lies within the limits).

105 | The parameter has been indexed
e.g. task ‘PWE change word’ for indexed parameter
106 | Task not implemented

Table 8.1-7 Error numbers for the reply ID "Task cannot be executed”

8.1-16
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Example
Error message 104

Parameter index
(IND) 2nd word

Special significance
of index value 255
(low-part)

The parameter 'SCom/SCB PKW #" P702:

¢ Minimum value: 0 (0 words)

¢ Maximum value: 127 (corresponds to: variable length)
¢ Permissible values for USS: 0, 3, 4 and 127.

If a change task with a PWE which is not 0, 3, 4 or 127 is issued to the
drive converter, the reply is "Task cannot be executed" with error value
104.

The low-part of the index (bit 0 to 7), depending on the task, describes
a definite element:

¢ desired array element in the case of indexed parameters,

¢ desired element of the parameter description,

+ for indexed parameters with "index text": desired index text,

¢ for non-indexed parameters with "selection text": desired selection
text.

Bits 8 to 14 must as a general rule all be equal to 0. The only
exceptions are those parameters that are indexed and possess
"selection texts". In this case bit 9 must be set to 1 to clearly identify the
desired text type. The low-part then defines the desires "selection text".

Bit 15, together with bits 0 to 10 in the PKE, serves to constitute the
number of a parameters (see Parameter coding).

With regard to the task "Request (parameter element) descriptive
element" (= AK 4) or tasks relating to the reading/writing of indexed
parameters (= arrays), index value 255 has a special significance:

Task ID Meaning
4 The complete (parameter) description is requested
6 Request all values of the indexed parameter

This task can generate error message 102.

7,8, 11 | All values of the indexed parameter are to be changed.
or12 These tasks can generate error message 102.

Table 8.1-8 Tasks with index value 255

Siemens AG  6SE7087-6QX70 (Version AD)
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Example Source for ON/OFF1 command (control word 1, bit 0): P554
Parameter index (= 22A hex)
Change parameter value of index 1.
Parameter index 2nd word
Bit No.: 15 8 |7 0
0 0 0 1 HEX value
Bit Oto 7: Index or number of the descriptive element
Bit 8 to 14: 0
Bit 15: 0

Parameter value
(PWE) 3rd and 4th
words

Depending on the word length parameterization of the PKW area, the
parameter value (PWE) is transferred as word or double word (32 bit).
Only one parameter value can be transferred in a telegram.

If the word length of the PKW area is parameterized with 3 words, then
only 16 bit parameters can be transferred. Parameter description
elements larger than 16 bit and texts cannot be transferred.

If the word length of the PKW area is parameterized with 4 words, then
16 and 32 bit parameters can be transferred. Parameter description
elements larger than 32 bit and texts cannot be transferred.

If the word length of the PKW area is parameterized with "Variable
length" (127), then 16 and 32 bit parameters can be transferred.
Parameter description elements and texts can also be transferred.
Furthermore, all elements of an indexed parameter can be read or
changed as a single task and the whole parameter description can be
called (index value: low-part = 255).

Transfer of a 16-bit parameter value:

1. PKW area, fixed, 3 words:
PWE1 contains the value

2. PKW area, fixed, 4 words:
PWE2 (least significant word, 4th word) contains the value; PWE1 is
setto 0.

3. PKW area, variable:
PWE1 contains the value. There is no PWE2 or higher!

Transfer of one 32-bit parameter value:

1. PKW area, fixed, 3 words:
Task is rejected with error message 103.

2. PKW area, fixed, 4 words:
PWE1 (most significant word; 3rd word) contains the high-word of
the double word
PWE2 (least significant word; 4th word) contains the low-word of the
double word.

3. PKW area, variable:
As 2.; There is no PWE3 or higher!

8.1-18

6SE7087-6QX70 (Version AD) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



02.2004

Communication / USS

Example
Parameter value

Source for the ON/OFF1 command (control word 1, bit 0): P554
(= 22A hex)
Change parameter value of index 1 to the value 2100 (hex).

Parameter value
Bit No.: 31 24 |23 16 | 3rd word, PWE1
(hex)
0 | 0 0 | 0
Bit No.: 15 8|7 0 | 4th word, PWE2
(hex)
2 | 1 0 | 0
Bit 0to15: Parameter value for 16-bit parameter or low component for 32-bit parameter
Bit 16 to 31: Value = 0 for 16-bit parameter or high component for 32-bit parameter
8.1.2.3 Process-data area (PZD)

In this area, process data are continually exchanged between the
master and slaves. The process data to be exchanged with a slave is
configured at the start of communications. The setpoint for the current
is to be transferred to slave x in the second PZD (= PZD2), for
example. This setting is fixed for the whole procedure of data transfer.

PZD1-PZD16 = Process data
(= control / status word(s) and setpoint(s) / actual value(s))

The control/status word(s), setpoint(s) and actual value(s) required for
the automation system are transferred in this area.

The length of the PZD area is determined by the number of PZD
elements and their size (e.g. word, double word). In contrast to the
PKW area, which can be variable, the length of this area (master and
slaves) must always be agreed on between the communication
partners. The maximum number of PZD words per telegram is limited to
16 words. If only PKW data is to be transferred in the net data block,
the number of PZDs may even be 0!

In PZD1, control word 1 or status word 1 is always transferred,
depending on the direction of data transfer and, in PZD2, the main
setpoint or the main actual value is always transferred, again
depending on the direction of data transfer. In the subsequent process
data areas PZD3 to PZDn, additional setpoints and actual values are
sent. For SIMOVERT MASTERDRIVES, control word 2 or status word
2, if necessary, is transferred in PZD4.

Structure of the PZD 1 word 1 word 1 word 1 word
area
PZD1 PzD2 PzZD3 ] PzZD16
Maximum 16 words
Minimum 0 words, i.e. no PZD area in the net data block
NOTE PZDn is always transferred before PZDn+1 on the USS bus.
Siemens AG  6SE7087-6QX70 (Version AD)
SIMOVERT MASTERDRIVES  Compendium Motion Control 8.1-19



Communication / USS 02.2004

Task telegram PZD1 PZD2/ PZD3 PZD4 PZD5 ... PZD16
(master — slave)

Control word 1 Setpoint (32 Bit) / Setpoint / Setpoints
Setpoints (16 Bit) Control word 2

Reply telegram PZD1 PZD2 / PZD3 PZD4 PZD5 ... PZD16
(slave — master)

Status word 1 | Main actual value 1) | Actual values 1)/ Actual values
Status word 2

1) Setpoint/actual value assignments are freely selectable, which means, for
example, that the speed setpoint can be given in the task telegram in the
PZD2, while the actual speed value can be returned in the reply telegram in
the PZD2 (technologically useful). Or another actual value can be returned,
such as actual torque value, actual position value or actual current value.

8.1.3 Interface overview

The following section describes all of the presently available
SIMOVERT MASTERDRIVES MC/VC interfaces which use the USS
protocol.

SCB2
interface board

Not in
Compact PLUS
type unit
T100
technology board < USS |

CUMC/CUPM/CUVC
control electronics board
(basic unit)
[DPR]
PROFIBUS
communication board CBP2 L USS]
Fig.
8.1-8 Interface overview

6SE7087-6QX70 (Version AD) Siemens AG
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Basic unit with

In the SIMOVERT MASTERDRIVES MC series, the control electronics

CUMC/CUPM/ board, CUMC (Control Unit Motion Control), CUPM (Control Unit
CUVC/CUVP Motion Control Performance 2), CUMP (Control Unit Motion Control
Compact PLUS Performance 2), CUVC (Control Unit Vector Control) or
CUVP (Control Unit Vector Control Compact PLUS) is used. Depending
on the type of basic unit, it has at least one serial interface with the
USS protocol. The following table shows the available interfaces:
Board Number of interfaces | Physical interface Baud rate
[kBit/s]
CUPM in Compact and | 2 interfaces with USS | RS485 / 2-wire on terminal strip X103 max. 38.4
chassis type unit protocol (SCom1 and SCom2)
Designation: SCom1 or
and SCom2 RS232 or RS485 / 2-wire at 9-pole SUB-D
socket X300 (SCom1)
CUMP in 1 interface with USS RS485 / 2-wire at terminal strip X100 max. 38.4
Compact PLUS unit protocol or
Designation: SCom1 RS232 or RS485 / 2-wire at 9-pole SUB-D
socket X103
CUMC in 1 interface with USS RS485 / 2-wire at terminal strip X100 max. 38.4
Compact PLUS unit protocol or
Designation: SCom1 RS232 or RS485 / 2-wire at 9-pole SUB-D
socket X103
CUMC in Compact and | 2 interfaces with USS | RS485 / 2-wire on terminal strip X103 max. 38.4
chassis type unit protocol (SCom1 and SCom2)
Designation: SCom1 or
and SCom2 RS232 or RS485 / 2-wire at 9-pole SUB-D
socket X300 (SCom1)
CUVC in Compact and | 2 interfaces with USS | RS485 / 2-wire on terminal strip X101 max. 38.4
chassis type unit protocol (SCom2)
Designation: SCom1 and
and SCom2 RS232 or RS485 / 2-wire at 9-pole SUB-D
socket X300 (SCom1)
CUVP in 2 interfaces with USS | RS485 / 2-wire on terminal strip X100 max. 38.4
Compact PLUS unit protocol (SCom2)
Designation: SCom1 and
and SCom2 RS232 (SCom1) or RS485 / 2-wire
(SCom2) at 9-pole SUB-D socket X103
Table 8.1-9 Interfaces on the CU board
NOTICE All the interfaces on the CU boards are non floating (not electrically
isolated).
SCB 2 The SCB2 (Serial Communications Board) is an expansion board of the
supplementary SIMOVERT MASTERDRIVES. The board has a floating RS485
board interface. Either the peer-to-peer protocol or the USS protocol can be
used at this interface.
NOTE The supplementary SCB2 board cannot be built into the Compact
PLUS type of unit.
Siemens AG  6SE7087-6QX70 (Version AD)
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NOTE

T100 technology
board

NOTE

NOTE

CBP2
supplementary
board

Board Number of interfaces Physical interface
SCB2 1 interface with RS485 / 2-wire at
USS protocol terminal strip X128

Table 8.1-10  Interface on the SCB 2 board

For a more detailed description of the SCB 2, refer to the instruction
manual, "Serial Communication Board 2"
(Order No.: 6SE7087-6CX84-0BD0).

The T100 technology board is an expansion board of the SIMOVERT
MASTERDRIVES. The board has two, non-floating RS485 interfaces.
One interface is permanently provided for the peer-to-peer protocol, the
other is for the USS protocol.

The T100 technology board cannot be built into the Compact PLUS
type of unit.

Board Number of interfaces Physical interface
T100 1 interface with USS protocol RS485 / 2-wire at
and terminal strip X132
1 interface for peer-to-peer linking
Table 8.1-11  Interfaces on the T100 board

For a more detailed description of the T100, refer to the instruction
manual "Technology Board T100" [Order No. 6SE7080-0CX87-0BBO0,
(hardware) and 6SE7080-0CX84-0BB0 (software)].

The CBP2 interface board (Communication Board PROFIBUS 2) is an
extension board of the SIMOVERT MASTERDRIVES. The board has a
floating RS485 interface. For this interface, either the PROFIBUS
protocol or the USS protocol can be used.

Board Number of interfaces Physical interface
CBP2 1 interface with RS485 / 2-wire at
USS protocol terminal strip X448
Table 8.1-12  Interface on the CBP2 board

NOTE A more detailed description of the CBP2 can be found in the operating
instructions "CBP/CBP2 - Communication Board PROFIBUS" (Order
No.: 6SE7087-6NX84-0FFO0).
6SE7087-6QX70 (Version AD) Siemens AG
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8.1.4

DANGER

8.1.4.1

MC, VC,
"Compact PLUS"
type

MC,
"Compact type" and
"chassis type"

VC,
"Compact type" and
"chassis type"

SCB 2 board

Technology board
T100

Connecting-up

¢ The equipment is operated at high voltages. They must be in a no-
voltage condition (off load) during all connecting work!

¢ When work is being done on the unit, it must be in a no-load
condition, i.e. it must be disconnected and locked-out from the line
supply.

+ Only appropriately qualified personnel may work on or with the
equipment.

¢ Death, severe bodily injury or considerable material damage may
result if this warning is not complied with.

¢ Due to the DC link capacitors, there are still hazardous voltage
levels in the equipment for at least 5 minutes after it has been
disconnected from supply. There must therefore be a delay of at
least 5 minutes before the unit is opened.

¢ The power terminals and the control terminals can still carry
hazardous voltage even when the motor has been shut down.

Bus cable connection

On SIMOVERT MASTERDRIVES, connection of the USS bus cable
depends on the control version and, in the case of MC units, it is
dependent on the respective type of construction.

With the "Compact PLUS" type of unit, either terminal strip X100 or
connector X103 can be used to connect up the USS bus cable. The
exact pin assignment is given in the relevant operating instructions for
the basic unit.

With "Compact type" and "chassis type" units, the SCom1 and SCom2
interfaces can be operated at the same time on terminal strip X103 with
the USS protocol. Alternatively, connector X300 can be used as
SCom1. The exact pin assignment of terminal strip X103 or connector
X300 is given in the relevant operating instructions of the basic unit.

In the case of the "Compact type" and "chassis type" units, either the
connection of terminal strip X101 (SCom2) or X300 (SCom1) can be
used to connect up the USS bus cable. The exact pin assignment of
terminal strip X101 or connector X300 is given in the relevant operating
instructions of the basic unit.

In the case of the SCB2 board, the bus cable is terminated at terminal
strip X128. The exact pin assignment and other notes on termination
are given in the operating instructions for the SCB2.

In the case of the T100 technology board, the USS protocol is
implemented at interface 1. The bus cable is terminated at terminal strip
X132. The exact pin assignment and other notes on termination are
given in the hardware operating instructions for the T100.

Siemens AG

6SE7087-6QX70 (Version AD)
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8.1.4.2 Fitting the bus cable

At all interfaces to the CUPM, CUMC, CUVC control electronics, the
SCB2 board and the T100, except for connectors X103 and X300 or
X448 (9-pin SUB-D connectors), the USS bus cable is connected by
means of screw/plug-in terminals. The correct method of connecting the
bus cable at the connector is shown in the following diagram.

The shield must not be exposed here! Do not bend
a——35—» _ thespring
— | excessively!
R TITSTSTITITINRN
$.0.0.0.0.9.9.0.9.9.9.0.9.9.0.0.0.0.9
7 j % e torateteto%
XHXIRHIRHIRKIRHIRHKHXRHIN
Z s ra 25X A
- Shield
15 mm M_odify the length ) .
according to the type of unit Converter housing
Connector
Removing
» Bus cable 1 the bus connector
without
\ +:+ interrupting the bus
Bus cable 2

Example of 2 copper cores
in a screw terminal

Fig. 8.1-9 Connecting up the bus cables

NOTE It must be ensured that both copper cores are securely held inside the
screw terminal.

6SE7087-6QX70 (Version AD) Siemens AG
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8.1.4.3 EMC measures

Shielding

NOTE

For interference-free operation of the USS, it is absolutely necessary
that the following measures are carried out:

Shielding is necessary for damping magnetic, electrical and
electromagnetic interference fields. Interference currents are
discharged to earth by the shield braiding via the housing earth.

The bus cables must be twisted and shielded and are to be routed
separately from power cables, the minimum clearance being 20 cm.
The shield must be connected through the largest possible surface area
on both sides, i.e. the shield of the bus cable between 2 converters
must be connected to the converter housing at both ends. The same
applies to the shield of the bus cable between master and converter.

If bus and power cables intersect, they must do so at an angle of 90 °.

+ With regard to the bus cable, the shield must not be exposed in the
bus connector. Shielding is provided by the shield clamps (Compact
type units) or shield clamps and cable ties (chassis type units) at the
converter housing. How to use the shield clamps is shown in the
following illustration. It must be ensured that the solid copper core is
not damaged when the insulation is removed from the ends of the
conductors.

¢ It must also be ensured that the shield of every bus cable is
connected where the cable enters the cabinet as well as at the
converter housing!

Snap in the shield clamp

&< 15mm o<75mMm g<5nmm

o =

Release the shield clamp

® Squeeze the shield clamp together with your hand
or a screwdriver and pull upwards.

Fig. 8.1-10 Using the shield clamps

Siemens AG  6SE7087-6QX70 (Version AD)
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Compact type and chassis type units

Compact PLUS MC:

Type A

E-box

Type B

E-box

oo
0

Type C

E-box

Shield connecting points

Fig. 8.1-11

J71274 00774777
Type D S
5 :
o 3
-? S1
B ° Slot A
O
5
E Slot B
(.
X103 C
’ % 0 I_ SlotC
A/ (]
I . .
Shield connection for = HZ Shield connection
control cables 1mi for motor cable

Shield connection for

Compact PLUS VC:

Slot A

Slot B

SE=

Shield connection
control cables "l for motor cable

Position of the shield connecting points

8.1-26
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Equipotential
bonding

Laying cables

Equipotential bonding is necessary in order to prevent differences in
potential (e.g. due to different supply voltages) between the individual
bus nodes (converters and master system).

L

Bus termination RS485 P

Basic network

This is achieved with the help of equipotential-bonding conductors:

e 16 mm2 Cu for equipotential-bonding conductors up to 200 m in
length

e 25 mm2 Cu for equipotential-bonding conductors more then

200 min length
The equipotential-bonding conductors are to be laid so that there is
the smallest possible surface area between a conductor and any
signal cables.
The equipotential-bonding conductor must be connected to the earth
electrode/protective conductor through the largest possible surface
area.

+5V +5V

1 |

390 390

° Ja raNilll o

L~ ¢ o 1T

and Data line

220 220

L~ ¢ VY Y e— T
1 RS485 N 1
390 Sield 390

Equipotential bonding

External 0 V 3 q
signal level & %

Housing earth

Shield bar WA WA

Fig. 8.1-12 Shielding and equipotential bonding

Instructions for laying cables:

L

Bus cables (signal cables ) must not be laid close to and parallel to
power cables.

Signal cables and the associated equipotential-bonding cables must
be laid as closely together as possible and kept as short as
possible.

Power cables and signal cables must be laid in separate cable
ducts.

Shields must be connected through the largest possible surface
area.

For more information on electromagnetically compatible installation of
systems, see for example Chapter 3 of the Compendium or the
description "Instructions for Design of Drives in Conformance with EMC
Regulations" (Order No. 6SE7087-6CX87-8CEOQ).

Siemens AG  6SE7087-6QX70 (Version AD)
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8.1.4.4 Bus termination, USS protocol

In order to ensure interference-free USS operation, the bus cable must
be terminated with bus terminating resistors at both ends. The bus
cable from the first USS node to the last USS node is to be regarded as
one bus cable. The USS bus therefore must be terminated twice. The
bus terminating resistors must be switched in at the first bus node (e.g.
master) and last bus node (e.g. converter).

Compact PLUS

277777777777

S1

OFF

/ ON

Switch for
bus termination

=R
J<f

=
ol

[

(]
—]

Shield connection ¥ Shield connection
for control cables " for motor cable

O

Fig. 8.1-13 S1 bus-terminating switches in the Compact PLUS type of unit

NOTE In the Compact and chassis type units, two mutually independent USS
interfaces (SCom1 and SComz2) are available. Switch S1 or S2 is
provided for switching in the terminating resistor.

If the bus-terminating node is a T100 board, the bus terminating
resistors are switched in through the two plug-in jumpers, X8 and X9.

6SE7087-6QX70 (Version AD) Siemens AG
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NOTE

Bus connection via
terminal strip

¢ When the unit is supplied, the terminating resistors are not switched

in!

+ Please note that the bus termination is switched in only at the first

bus node (e.g. SIMATIC S 5/CP524) and last bus node (e.g.
CUPM)! When the matching resistors are being set, the electronics
box must be isolated from supply!

+ Data transmission faults possible on the bus!

During active bus operation, the units with a switched-in
terminating resistor must not be disconnected from supply. The
matching resistor when disconnected from supply (off-load) is no
longer effective because the terminating resistor obtains its voltage
from the connected unit.

The following illustration shows an example of the bus connection at
terminal strip X100 (Compact PLUS). If the connector at terminal strip
X100 of one node is removed, data transfer via bus is not interrupted.
The other nodes on the bus continue to be supplied with data via the
bus.

Slave 1 Slave 2 Slave n

Higher-level Last slave,
computer (master) | g4 -:I bus termination
with activated activated
bus termination ON OFF
X100 X100 X100

34|33| 34|33I 36[:

34|33I

RS485P
RS485N

=

;

Connect
Shield

Connect shield to
converter housing

Fig. 8.1-14 Connection of the 2-wire bus cable at terminal strip X100

(Compact PLUS)
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Bus connection via  The following illustration shows the structure of a bus connection via

connector X103 the 9-pin connector, X103 (Compact PLUS).
To the master 9-pole Sub-D 9-pole Sub-D
o z RS485N RS485 P RS485 N RS485 P
§ § ”e H3 ”s ”3
| S L o ¢

|||—4

|||—1
9-pole Sub-D 9-pole Sub-D
=y
{
No bus termination At the last node on the bus cable,
Switch S1 "OFF" switch S1 must be in the "ON" position.

Fig. 8.1-15 Connection of the 2-wire bus cable at terminal strip X103
(Compact PLUS)

6SE7087-6QX70 (Version AD) Siemens AG
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8.1.5 Start-u

Y

The USS protocol can be started up in two steps:
1. Parameterization of the USS protocol at the "selected" interface

2. Parameterization of process-data interconnections and the
"parameterizing enable" for the selected interface.

Parameterizing the USS protocol

Create the right conditions:
e Set P060 = 1 (menu selection)

Parameterize the interface:

Settings to be made:

e P682 (SCB protocol) only applies to the SCB2,

e P700 (SCom/SCB BusAddr), P701 (SCom/SCB baud rate),

e P702 (SCom/SCB PKW #), P703 (SCom/SCB PcD # and P704
(SCom/SCB TIgOFF)

Parameterizing the parameterizing enable and process-data
interconnections

Set the parameterizing enable via USS at the selected interface:

e Set P053 (parameter access)

Set process-data interconnections:

e For status words and actual values:
P707 (Src SCom 1 TrnsDat) and P708 (Src SCom 2 TrnsDat) for CUPM
P690 (SCB actual value) for SCB 2 board

e For control words and setpoints:
e.g. P554 (control word, bit 0) to P591 (control word, bit 32),
P443 (Src Main Setp), P433 (Src Add Setp1), etc.

Siemens AG  6SE7087-6QX70 (Version AD)
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8.1.5.1 Parameterization of the USS protocol (1st step)

The USS protocol is parameterized at serial interfaces SCom 1 and
SCom 2 on the CU board of the basic units or at the serial interface on
the SCB 2 board by means of the following parameters: P682, P700,
P701, P702, P703 and P704.

NOTE The USS protocol is parameterized at the serial interface of the T100
technology board by means of the "technology parameters" H290,
H291, H292, H293, H294 and H295. These parameters are part of the
T100 (see software instruction manual of the T100).

Example 1 USS protocol at the SCom1 on MASTERDRIVES MC

As already described in Section 8.1.3, the bus cable for the SIMOVERT
MASTERDRIVES MC can be connected either at terminal strip
X100/X103 ("Compact PLUS" type) or at connector X103/X300
("Compact" and "chassis" types).

¢ Settings:
USS protocol with 19.2 kbit/s and 3-word PKW area and 2-word
PZD area

e 3-word PKW area:
With this setting, all parameters whose values are 16-bit
quantities (1 word) can be read and written via the USS protocol.

e 2-word PZD area:
Transfers control word 1 and a setpoint (each of them 16 bit)
from the master to the converter and status word 1 and an actual
value (each of them 16 bit) from the converter to the master.

¢ Preconditions:
P060=1o0r7 (default setting)

¢ Parameterizing the SCom 1 interface (applies to X100 or X103
("Compact PLUS" type) and X103 or X300 ("Compact" and
"chassis" types) at the same time):

Parameter Parameter Index and value Comments
number (index i001 for SCom 1)
P700 SCom/SCB BusAddr i001=0 Bus address SCom1 =0
P701 SCom/SCB Baud i001=7 19.2 kbit/s
P702 SCom/SCB PKW # i001=3 3-word PKW (SCom 1)
P703 SCom/SCB PcD # i001 =2 2-word PZD (SCom 1)
P704 SCom/SCB TIgOFF i001 = 0 to 6500 0:  No monitoring
>0: Monitoring time in ms

6SE7087-6QX70 (Version AD) Siemens AG
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Example 2 USS protocol at the SCom2 (only in Compact type and chassis
type units)
¢ Setting:
USS protocol with 38.4 kbit/s and 4-word PKW area and 6-word
PZD area
e 4-word PKW area:
With this setting, all parameters whose values are 16-bit (= 1
word) or 32-bit (double word) quantities can be read or written via
the USS protocol.
e 6-word PZD area:
Transfers control words 1 and 2 and a maximum of four setpoints
(each of them 16 bits) from the master to the converter or control
words 1 and 2 (each one of them 16 bits) and a maximum of four
actual values (each one of them 16 bits) from the converter to the
master.
¢ Preconditions:
P060=1o0r7
¢ Parameterizing the SCom2 interface (CUPM, CUMC: X103,
CUVC: X101):
Parameter Parameter Index and value Comments
number (index i002 for SCom 2)
P700 SCom/SCB BusAddr i002 =15 Bus address, SCom 2 = 15
P701 SCom/SCB Baud i002=8 38.4 kbit/s
P702 SCom/SCB PKW # i002=4 4-word PKW (SCom 2)
P703 SCom/SCB PcD # i002 = 6 6-word PZD (SCom 2)
P704 SCom/SCB TIgOFF i002 = 0 to 6500 0:  No monitoring
>0:  Monitoring time in ms

Siemens AG  6SE7087-6QX70 (Version AD)
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Example 3 USS protocol at the SCB2 board
¢ Settings:
USS protocol with 19.2 kbit/s and 4-word PKW area and 2-word
PZD area
e 4-word PKW area:
With this setting, all parameters whose values are 16-bit (= 1
word) or 32-bit (double word) quantities can be read or written via
the USS protocol.
e 2-word PZD area:
Transfers control word 1 and a setpoint (each of them 16 bit)
from the master to the converter and control word 1 and an
actual value (each of them 16 bit) from the converter to the
master.
+ Preconditions:
P060=1o0r7
+ Parameterization of the interface on the SCB2 board:
Parameter Parameter Value Comments
number
P682 SCB protocol 2 Physical bus cable, 2-wire USS
protocol (according to /1/, only USS
operation with 2 wires is defined).
Parameter Parameter Index and value Comments
number (index i003 for SCB2)
P700 SCom/SCB BusAddr i003 = 21 Bus address SCom2 = 21
P701 SCom/SCB Baud rate i003=7 19.2 kbit/s
P702 SCom/SCB PKW # i003 =4 4-word PKW
P703 SCom/SCB PcD # i003 =2 2-word PZD
P704 SCom/SCB TIgOFF i003 = 0 to 6500 0:  No monitoring
>0: Monitoring time in ms
6SE7087-6QX70 (Version AD) Siemens AG
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Example 4 USS protocol on the CBP2 board
¢ Settings:
USS protocol with 19.2 kbit/s and 4-word PKW area and 2-word
PZD area
e 4-word PKW area:
With this setting, all parameters whose values are 16 bit- (= 1
word) or 32-bit variables (double word) can be read or written by
means of the USS protocol.
o 2-word PZD area:
Transmission of control word 1 and a setpoint (each 16 bits) from
the master to the converter and of status word 1 and an actual
value (each 16 bits) from the converter to the master.
+ Requirements:
P060 =1o0r7
¢ Parameterization of the interface on the CBP2 board:
Parameter Parameter Value Comments
number
P713.x CBP2 protocol 2 A change from PROFIBUS to USS protocol
and vice versa only comes into effect when
the voltage of the drive is turned off and then
on again.
Parameter Parameter Value Comments
number
P918.x CBP2 BusAddr 21 Bus address CBP2 = 21
P718.x CBP2 Baud 7 19.2 kbit/s
P719.x CBP2 PKW #. 4 4-word PKW
P720.x CBP2 PcD #. 2 2-word PZD
P722.x CBP2 TIgOFF. 0...6500 0:  No monitoring
>0:  Monitoring time in ms

Siemens AG  6SE7087-6QX70 (Version AD)
SIMOVERT MASTERDRIVES

Compendium Motion Control

8.1-35




Communication / USS

02.2004

8.1.5.2 Parameterizing the parameterizing enable and process-data
interconnections (2nd step)

Parameterization of
the parameterizing
enable

During start-up, an interface with the USS protocol must be explicitly
enabled for parameterization in order to be able to change (= write) the
parameters of a SIMOVERT MASTERDRIVES via this interface — this
applies to the parameters of the basic unit (P/U parameters) and to the
technology-board parameters (H/L parameters).

NOTE Access to the SIMOVERT MASTERDRIVES via USS protocol is only
possible if, during start-up, the PKW area is appropriately defined to
contain 3, 4 words (fixed length) or a variable PKW length (= value 127)
in the useful (net) data area.

The following rules apply to this:
¢ All parameters (P, r, U and n parameters of the basic units, or H, d,
L and ¢ parameters of the technology board) can be read out via
any interface. For reading purposes, it is not necessary that the
interface has been enabled for parameterization.
P, U, H and L parameters: Can be read and written
r, n, d and c parameters: Can only be read
¢ Parameterizing enable is specified in parameter P053 (parameter
access). This parameter can always be written from any interface.
¢ Several interfaces can be in possession of a parameterizing enable
simultaneously.
Interfaces Value for P053
<jj|> USS interface 8
scB2  /\
N
H parameters
d parameters <ij|> USS interface 16
T100 /\\
N <:‘:> USS interface at SCom2 32
P parameters (not in Compact PLUS)
r parameters
CUPM USS interface at SCom1 4
CUMC
o = PMU 2
B [
Fig. 8.1-16 Parameterizing enable for the USS interfaces
6SE7087-6QX70 (Version AD) Siemens AG
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The rules for generating the value which is entered in parameter P053
for specifying parameter access is explained with the following
example.

Example Setting the parameterizing enable for SIMOVERT MASTERDRIVES

Parameterizing
process-data
interconnections

with SCB2
Setting:
Write access to the parameters of the basic units (P parameters) via

the PMU as well as via the USS protocol at both SCom1 interfaces and
on SCB2

Parameter number Value Comments

P053 14 2=PMU, 4 = SCom1, 8 = SCB2
—>value=2+4+8=14

As already described in Section 8.1.2.3 (PZD area), the PZD area
consists of a maximum of 16 words. During start-up, the length of this
area is defined in words using parameter P703 (SST/SCB PZD #). This
definition applies to the telegram from the master to the converter and,
vice versa, to the telegram from the converter back to the master. In the
telegram from the master to the converter, the PZD area contains
control word 1 or control word 2 and the setpoints. In the telegram from
the converter to the master, status word 1 or status word 2 and the
actual values are transferred.

1 word 1 word 1 word 1 word

PZD1 PzD2 PZD3 LA PZD16

Maximum 16 words
Minimum 0 words, i.e. no PZD area in the net data block

NOTE

Here, process-data interconnection is only described for the basic units.
Process-data interconnection for the technology boards is described in
their instruction manual.

Siemens AG  6SE7087-6QX70 (Version AD)
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"Interconnecting”
control word 1 and
control word 2

The two control words (bits 0 to 15) and 2 (bits 16 to 31) give
commands and external information to the converter. A select
parameter is assigned to each control-word bit, e.g. bit 0 of parameter
P554. The select parameter specifies from which source(s) this control
bit can be influenced (= changed).

USS interface, from which control | Values to which select parameters
word bits 0 to 15 P554 to P575 are to be set
(= control word 1)

are to be changed (source)

SCom1 21xy
SCom2 61xy
SCB2 45xy
Note:
¢ e.g. 21xy:

The first digit (here 2) identifies the interface SST1 as source.
The second digit (here 1) indicates that it is the 1st word in the PZD
area of the telegram. "xy" (= 00 to 15) identifies the bit position.

NOTE Control word 1 is always transferred in the 1st word of the PZD area in
the USS protocol.
Example 1 ¢ The control word command "ON/OFF1" should be taken from bit 0 in
the 1st PZD word of SST1.
¢ The control word command "OFF2" should be taken from bit 1 in the
1st PZD word of SST1.
¢ The control word command "ACK" should be taken from bit 7 in the
1st PZD word of SST1.
Parameter Parameter Index and value Comments
number (index i001 for BICO data set 1)
(index i002 for BICO data set 2)
P554 Source ON/OFF1 i001 = 2001 ON/OFF from SCom1
P555 Source 1 OFF2 i001 = 2001 Operating condition/OFF2 from SCom1
P565 Source 1 ACK i001 = 2107 Edge 0 — 1
etc.
6SE7087-6QX70 (Version AD) Siemens AG
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Values of select The following values of select parameters P576 to P591 are to be set

parameters P576 to  for the USS interfaces:
P591

USS interface from which control-word bits 16 to
31 (= control word 2) are to be changed (source)

Values to which select parameters P576 to
P591 are to be set

SComf1 24xy
SCom2 (not with the Compact PLUS) 64xy
SCB2 48xy
Note:
¢ e.g. 48xy:

The first position (in this case, 4) identifies the interface on SCB 2 as

the source.

The second digit (here 8) indicates that it is the 4th word in the PZD
area of the telegram (5 signifies the 1st word). "xy" (= 00 to 15)

identifies the bit position.

NOTE If necessary, control word 2 is always transferred in the 4th word of the
PZD area in the USS protocol.
— Set PZD area to a length of at least 4 words (P703).

Example 2 ¢ Bit 0 for switching over the function data set should be taken from
bit 0 in the 4th PZD word of SCB2.

+ Bit1 for switching over the function data set should be taken from
bit 1 in the 4th PZD word of SCB2.

Parameter Parameter Index and value
number (index i001 for BICO data set 1)
(index i002 for BICO data set 2)
P576 Source FDS Bit 0 i001 = 4800
P577 Source FDS Bit 1 i001 = 4801
etc.

Siemens AG  6SE7087-6QX70 (Version AD)
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"Interconnection™ of The user can select the source from which the setpoints for the
converter are to be taken. This is done in the same way in which
control-word bits are "interconnected". This is now illustrated with two

setpoints

Example 1

examples.

The "wiring" of the setpoints is done via parameters P443 (source main
setpoint) and P433 (source supplementary setpoint 1).

Source for setpoints

Value for parameters P443 and P428

Interface allocation:
SCom1
SCB2

20xx
45xx

Position of the setpoints (16 bit
quantify) in the PZD area:

In the 2nd word — 02

In the 3rd word — 03

etc.

xx = 02, 03, 04 (only if control word 2 is
not transferred), 05, up to 16

The main setpoint comes from SCom 1 and is located in the 2nd word
of the PZD area. The supplementary setpoint comes from the USS
interface on SCB 2 and is also located in the 2nd word of the PZD area

(for BICO data set 1).

Parameter Parameter

number

Index and value

(index i001 for BICO data set 1)
(index i002 for BICO data set 2)

P443

Source of main setpoint

i001 = 2002

P433

setpoint 1

Source of supplementary

i001 = 4502

8.1-40
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Example 2 The "wiring" of the setpoints is done via parameters P443 (source main
setpoint), P433 (source supplementary setpoint 1), P438 (source
supplementary setpoint 2), and so on. For a detailed description, see

the instruction manual.

Source for the setpoints

Values for parameters P443, P433, P438 and
soon

Interface allocation:
SCom1

SCom2

SCB2

20xx
60xx
45xx

Position of the setpoints (16-bit quantity) in the PZD
area:

In the 2nd word — 02

In the 3rd word — 03 and so on

xx = 02,03, 04 (only if control word 2 is not
transferred), 05, up to 16

Position of the setpoints (32-bit quantity) in the PZD
area:
In the 2nd word + 3rd word — 32

Rules for generating:

which the 32-bit setpoint begins.
In the 3rd word and 4th word — 33 and so on

xx = 30 (indicates 32-bits) + position in the PZD area at

x x = 32,33 (only if control word 2 is not
transferred), 34 (only if control word 2 is not
transferred), 35, up to 45

NOTE When 32-bit quantities are being transferred, the high word is located in
PZD n and the low word in PZD n+1
— For example, 32-bit setpoint in PZD2 and PZD3; the high-word is
then transferred in PZD2 and the low word in PZD3 via the USS bus.

The main setpoint (32-bit quantity) comes from SCom1 and is located
in the 2nd word and 3rd word of the PZD area. Control word 2 is in the
4th word. In the 5th and 6th words, supplementary setpoint 1 (32-bit
quantity) is transmitted (for BICO data set 1).

number

Parameter Parameter Index and value

(index i001 for BICO data set 1)
(index i002 for BICO data set 2)

P443 Source of main setpoint i001 = 2032
P433 Source of supplementary i001 = 2035
setpoint 1

Siemens AG  6SE7087-6QX70 (Version AD)
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"Interconnection” of
status words 1 and 2

and the actual
values

The two status words 1 (bits 0 to 15) and 2 (bits 16 to 31) send

messages from the

converter to a higher-level converter system.

An indexed parameter is assigned to each interface. Each index is
assigned to a net-data word in the PZD area. For example, index i001
to the 1st word, index i002 to the 2nd word and so on up to i016.

Parameter Parameter Index and value
number (index i001 for BICO data set 1)
(index i002 for BICO data set 2)
SCom1 707 (SCom1 actual i001 to 016
values)
SCom2 708 (SCom2 actual i001 to 016
(not with the values)
Compact PLUS)
SCB2 706 (SCB actual values) i001 to 016

NOTE Status word 1 is always transferred in the 1st word of the PZD area in
the USS protocol.
Example 1 "Interconnection" of status word 1 and the actual speed/frequency
(KK0091) at interface SCom1.
¢ Precondition:
PZD area at least 2 words in length; P703, i001 > 2 is set.
Parameter | Parameter Index and value | Comments
No.
P707 SCom1 actual i001 = 0032 1st word in the PZD area:
values status word (K0032)
i002 = 0091 2nd word in the PZD area:
actual speed/frequency (KK0091, only H-Word)
i003 t0i016 =0 | 3rd to 16th word in the PZD area (if parameterized):
"Not interconnected"
6SE7087-6QX70 (Version AD) Siemens AG
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Example 2 "Interconnection" of status word 1, status word 2, actual speed
(KK0091) and the actual DC link voltage (K0240) at the interface on
SCB2.
¢ Precondition:
PZD area at least 5 words in length; P703, i003 > 5 is set.
Parameter Parameter Index and value Comments
number
P706 SCB actual i001 = 0032 1st word in the PZD area:
values status word (K0032)
i002 = 0091 2nd word in the PZD area:
high word of the actual speed (KK0091)
i003 = 0091 3rd word in the PZD area:
low word of the actual speed (KK0091)
i004 = 0033 4th word in the PZD area:
status word 2 (K0033)
i005 = 0240 5th word in the PZD area:
Vd(act) (K0240)
NOTE When 32-bit quantities are being transferred, the high word is located in
PZD n, the low word in PZD n+1.
— For example, 32-bit actual value of KK0091 in PZD2 and PZD3.
Siemens AG  6SE7087-6QX70 (Version AD)
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8.2 PROFIBUS

In addition to the CBP communications board, there is the CBP2 with
extended functionality. It replaces but remains fully compatible with the
CBP.

In the following, "CBP" refers to both boards. Any individual features
which a board possesses are specially indicated.

8.2.1 Product description of the CBP communications board

The CBP communications board (Communications board PROFIBUS) is
for linking SIMOVERT MASTERDRIVES® to higher-level automation
systems via PROFIBUS-DP.

/
9-pole Sub-D connection

= X448
1)
8]
2
—
£
i)
0
>
@)

LED (red)

LED (yellow)

LED (green)

Fixing screw
Fig. 8.2-1 View of the communications board
Technical data The communications board has three LEDs (green, yellow, red) for

providing information on the current operating status.

Voltage is supplied from the basic unit through the system's plug-in
connector.

The CBP has a 9-pole SUB D socket (X448) which is provided for
connecting it up to the PROFIBUS system in accordance with the
PROFIBUS standard. All connections of this RS485 interface are short-
circuit-proof and floating.

The CBP supports baud rates of 9.6 kbaud to 12 Mbaud and is also

suitable for connecting fiber-optic cable by means of optical link plugs
(OLPs).

NOTE For reasons of space, optical link plugs cannot be used for Compact
units, types 1 and 2!

Siemens AG  6SE7087-6QX70 (Version AG)
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Functionality

Extended
functionality of the
CBP2

Extension by
PROFIdrive V3
functions in con-
junction with CBP2

Useful data is exchanged with the master according to the
"PROFIBUS profile for variable-speed drives", PROFIdrive.

Acyclical communications channel for transferring parameter values
up to a length of 101 words with a SIMATIC S7-CPU.

Acyclical communications channel for linking the PC-based
Drive ES start-up and service tool.

+ Automatic adoption of the useful data structure defined in the master.

Monitoring of the bus interface.

+ Supporting of SYNC-type PROFIBUS control commands for

synchronized data transfer from the master to several slaves.

Supporting of FREEZE-type PROFIBUS control commands for
synchronized data transfer from several slaves to the master.

Extremely simple parameterization of the CBP via the PMU of the
basic unit.

Flexible configuration of the setpoints/actual values up to a maximum
of 16 process data words

Clock synchronization at the isochronous PROFIBUS for
synchronization of processing by the master and slaves
(MASTERDRIVES MC only)

+ Cross traffic for direct data exchange between slaves

Direct access to a drive by a SIMATIC OP
USS protocol

Acyclical parameter channel in accordance with PROFIdrive profile,
version 3, with data block 47

Standard telegrams 1 to 6

from V2.21
For MASTERDRIVES MC and during use of T100, T300 or T400, please
pay attention to the note in Section 2.3.2 "TB Blocks".
6SE7087-6QX70 (Version AG) Siemens AG
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8.2.2

Definition

Protocol
architecture

Transmission
equipment

Bus-access
procedure

Description of the CBP's functions on the PROFIBUS-DP

PROFIBUS is an international, open field bus standard with a wide scope
of application in production and process automation. Neutrality and
openness are guaranteed by international standards EN 50170 and IEC
61158.

The PROFIBUS-DP enables very fast, time-critical transfer of data on the
field level.

With the PROFIBUS, a distinction is made between masters and slaves.

¢ Masters determine data traffic on the bus and are also designated in
the literature as active nodes.
There are two classes of master:

e DP-Master Class 1 (DPM1):
These are central stations (e.g. SIMATIC S5, S7 and
SIMADYN D) which exchange information with the slaves in
defined communications cycles.

e DP-Master Class 2 (DPM2):
Units of this type are programming units, planning units or control
and monitoring units which are used for configuring, starting up or
monitoring systems in operation.

+ Slaves (e.g. CBP, CB15 etc.) can only acknowledge the messages
they receive or transfer messages to a master when the latter
requests a slave to do so. Slaves are also designated as passive
nodes.

The protocol architecture of the PROFIBUS-DP is oriented to the OSI
(Open System Interconnection) reference model in accordance with the
international standard, ISO 7498, and uses layers 1 and 2 as well as the
user interface.

When transmission equipment is being selected, criteria such as high
transmission speed and simple, inexpensive wiring and cabling is of
primary importance. PROFIBUS supports transmission according to
RS485 and also transmission by means of fiber-optic cable.

The transmission speed can be selected between 9.6 kbaud and 12
Mbaud. The same speed is specified for all units on the bus when the
system is started up for the first time.

The PROFIBUS works according to the token-passing procedure, i.e. the
masters become token holders for a defined time window in a logical
ring. Within this time window, the master can communicate with other
masters. Alternatively, it can communicate with slaves by using a lower-
level master-slave procedure.

The PROFIBUS-DP mainly uses the master-slave method and data is
usually exchanged with the drives cyclically.

Siemens AG  6SE7087-6QX70 (Version AG)

SIMOVERT MASTERDRIVES

Compendium Motion Control 8.2-3



Communication / PROFIBUS

05.2006

Data exchange via
PROFIBUS

This enables very rapid data exchange between the higher-level systems
(e.g. SIMATIC, SIMADYN D, PC/PGs) and the drives. Access to the
drives is always made according to the master-slaves method. The
drives are always the slaves and each slave is clearly defined by its
address.

Higher-level MASTERDRIVES Other
computer "Slave" "Slave"
Master CBP

AV AV ANAVA el

PROFIBUS interface (PROFIBUS cable)

Fig. 8.2-2 PROFIBUS interfaces

The cyclical communications functions are determined by the
PROFIBUS-DP basic functions in accordance with EN 50170.

For purposes of parameterization during cyclical data exchange with
intelligent drives, acyclical extended communications functions are also
used which are defined in PROFIBUS Guideline No. 2.081 (German) or
2.082 (English).

The following illustration contains an overview of the communications
functions which are enabled with the CBP.

S7, S5 Automation PG/ PC DriveMonitor
and Master class 1 Master class 2
others

MSCY_C1J MSAC_C1 MSAC_C2

PROFIBUS DP

¥ S ¥

Cyclical Acyclical Acyclical

channel channel CBP
channel (only S7)  ||(only DriveMon.) |

MASTERDRIVES - CU <_MASTER-
DRIVES

Fig. 8.2-3 Data-traffic channels of the CBP

8.2-4
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The following illustration contains an overview of the communications
functions which are enabled with the CBP2:

Automation Configuration Operational control
(Master class 1) (Master class 2) (Master class 2)
S7, S5 and other DriveES, DriveMonitor SIMATIC OP
Cross traffic
(slave) Cyclical channels | Acyclical channels| CBP2
Drive, ET200
Drive, ET200 MASTERDRIVES - CU
Fig. 8.2-4 Data-traffic channels of the CBP2
8.2.2.1 Cyclical data transmission
DANGER When interconnecting connectors, binectors, and double word

The structure of

useful data as PPOs

connectors, please note that simultaneous interconnection of a
connector, and a double word connector with the same name is not
permitted, because when a double word connector (e. g. KK3032) is
connected, the meanings of the connectors K3002 and K3003 are
swapped round (high-word and low-word exchanged).

On MASTERDRIVES MC and Compact Plus on software version V1.50
and higher and on MASTERDRIVES CUVC on software version V3.23
and higher, simultaneous use of connectors and double word connectors
with the same name is mutually interlocked (see also function diagrams
[121] and [131]).

Because the binectors are not included in the interlocking (to ensure
compatibility for older configurations), their significance changes
according to whether the pertinent word or double word is wired.

Useful data for the cyclical MSCY_C1 channel (see Figs. 8.2-3 and 8.2-
4) is structurally defined in the PROFIBUS profile for variable-speed
drives version 2 as a parameter process data object (PPO).

Frequently, the cyclical MSCY_C1 channel is simply called the
STANDARD channel as well.

Siemens AG  6SE7087-6QX70 (Version AG)

SIMOVERT MASTERDRIVES

Compendium Motion Control 8.2-5



Communication / PROFIBUS

05.2006

NOTES

Data is exchanged with the MASTERDRIVES in accordance with the
specifications of the PNO guideline "PROFIBUS profile for variable-
speed drives". PROFIdrive CBP and CBP2 V2.10 implement PROFIdrive
version 2 (PNO: Order No. 3071).

CBP2, V2.21 and later, implements PROFIdrive Version 3 (PNO: Order
No. 3172) as a compatible expansion. The useful data structure
described below is still supported.

For the drives, the guideline specifies the useful-data structure with
which a master can access the drive slaves by means of cyclical
MSCY_C1 data transfer. With MSCY_C1 data transfer, useful data is
divided up into two areas which can be transmitted in each telegram:

¢ The process data area (PZD), i.e. control words and setpoints or
status information and actual values

¢ The parameter area (PKW) for reading/writing parameters — e.g.
reading out faults — and for reading out information on the
characteristics of a parameter such as reading out the min./max. limits
etc.

The type of PPO (see next page) used by the PROFIBUS-DP master to
communicate with the converter can be configured from the master when
the bus system is started up. Which type of PPO is selected depends on
the task of the drive in the automation network. The process data are
always transmitted. In the drive, they are processed with the highest
priority and in the shortest time slots. The process data are used to
coordinate the drive with the other units in the automation network, e.g.
for power on/off, entering setpoints etc.

With the help of the parameter area, the user can access all the
parameters in the converter via the bus system as required. For example,
detailed diagnostic information, alarms and so on can be read out. In
this way, a higher-level system, (e.g. a PC), can be used to call
additional information for visualization of the drive without affecting
process data transmission.

The telegrams of cyclical data transfer therefore have the following basic
structure:

! Protocol frame | Useful data ! Protocol frame !
(Header) | [Parameters (PKW)1) | Process data (PZD) | | (Trailer)
N J

v
PPO

1) PKW: Parameter identifier value

8.2-6
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There are five types of PPO:

¢ Useful data without a parameter area with two words or six words of
process data

+ or useful data with a parameter area and two, six or ten words of
process data.

PKW PzZD
PzZD1 | PZD2
PKE | IND PWE STW1| HSW | PZD3 | PzZD4 | PzZD5 | PZD6 | PZD7 | PZD8 | PZD9 (PZD10
ZSW1| HIW
1st | ond | 3rd | 4th | qst [ 2nd | 3rd | 4th | sth | gth | 7th | gth | oth | 1¢oth
Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word | Word
o1l | | | ||
pro2| | | | I
PPO4 L 1 1 ]
ppos| [ | | | [ [ [ | | [ [ [ | |
PKW: Parameter ID value STW: Control word 1
PZD: Process data ZSW: Status word 1
PKE: Parameter ID HSW: Main setpoint
IND: Index HIW: Main actual value
PWE: Parameter value
Table 8.2-1 Parameter process data object (PPO types)
Dividing the useful data into parameter identifier values and process data
enables different tasks to be carried out.
Siemens AG  6SE7087-6QX70 (Version AG)
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Parameter data area
(PKW)

Process data area
(PZD)

NOTE

With the PKW (parameter identifier value) part of the telegram, any
parameter in the converter can be observed and/or altered. The
mechanisms of task/reply IDs necessary for this are described later in the
chapter "Mechanisms of PKW processing".

With the process data part, control words and setpoints (tasks: master —
converter) or status words and actual values (replies: converter —
master) are transferred.

The transferred process data only have an effect if the control-word bits,
the setpoints, the status words and the actual values are routed in the
basic unit in accordance with the chapter "Process data wiring".

The following page gives an overview of typical ways of routing process
data to the basic unit. For this routing of the data, the term "process data
wiring" is often used.

The following process data wiring only applies if a technology board has
not been mounted.

If a technology board is used (e.g. T400, T300, T100), the process data
wiring in the manual for the technology board is to be used.

8.2-8

6SE7087-6QX70 (Version AG) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006 Communication / PROFIBUS
Telegram: PzD
Master — Converter
(Setpoint channel) PzZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD
1 2 3 4 5 6 7 8 9 10
STW1 | HSW
1st | 2nd | 3rd | 4th | 5th | 6" | 7th | 8th | 9th | 10th
word | word | word | word | word | word | word | word | word | word
Combination values for:
16-bit process data 3001 | 3002 | 3003 | 3004 3005‘3006 3007 | 3008 | 3009 | 3010
16-/32-bit process data (example) | 3001 3032 3004 3035 3037 3039
Alternatives 3001 3032 3004 | 3005 ‘ 3036 3038 3010
3001 | 3002 | 3003 | 3004 3035 ‘ 3007 3038 3010
Process data quantity for:
PPO types 1 and 3 PzD2
PPO types 2 and 4 PZD6 |
PPO type 5 PZD10
Telegram: PzZD
Converter - Master
(Actual-value channel) PzZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD | PZD
1 2 3 4 5 6 7 8 9 10
Zsw1 | HIW
Assignment of actual-value P734 | P734 | P734 | P734 | P734 | P734 | P734 | P734 | P734 | P734
parameters for
16-bit process data P694 | P694 | P694 | P694 | P694 | P694 | P694 | P694 | P694 | P694
i001 | i002 | i003 | i004 | 005 | i006 | i007 | i008 | 009 | i010
16-/32-bit process data (example) | P734 P734 P734 P734 P734 P734 P734
P694 P694 P694 P694 P694 P694 P694
i001 | i002 =i003 | i004 | i005 =i006 | i007 | i008 =i009 | i010

Parameters for FC (CU1), VC (CU2) and SC (CU3)

SIMOVERT MASTERDRIVES

Compendium Motion Control

PZD: Process data HSW: Main setpoint
STW:  Control word HIW: Main actual value
ZSW:  Status word
Table 8.2-2 Fixed assignment and combination values
NOTE If a second CBP is being operated in the converter, then the "8000"
connectors will be applicable for the second CBP instead of the "3000"
connectors, and parameter P736 will be applicable instead of para-meter
P734 (see function diagrams for CB/TB boards in Chapter 12).
Siemens AG  6SE7087-6QX70 (Version AG)
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CBP2 - Free Extended functionality of the CBP2 in a SIMATIC STEP7 environment
configuration with DriveES:
In addition to the five types of PPO, free configuration of the cyclical data
is possible.

Up to 16 process data words can be configured, even with a different
number of setpoints and actual values. The consistency ranges can be
flexibly adjusted.

A parameter area (PKW) can be configured irrespective of the number of
process data items.

CBP2,Vv2.21 and On version V2.21 and later of the CBP2, cyclic data transmission is
later, standard implemented via standard telegrams in accordance with PROFIdrive
telegrams profile, version 3.

The CBP2 supports standard telegrams 1 to 6 (cf. Section 8.2.7.3
"Process data interconnection via standard tele").

8.2.2.2 Acyclical data transfer
Extended The PROFIBUS-DP has now been improved to include other methods of
DP functions data transfer. In addition to cyclical data transfer, the extended

PROFIBUS-DP enables the following forms of data transfer as defined in
PROFIBUS guidelines No. 2.081 (German) or 2.082 (English):

¢ Acyclical data transfer at the same time as cyclical data transfer
+ Alarm processing

Acyclical data transfer enables:
¢ the exchange of larger amounts of useful data up to 206 bytes

¢ areduction in the number of peripheral addresses in the SIMATIC by
means of relocating the PKW area from cyclical to first acyclical data
transfer

+ as aresult, also reduction of the bus cycle time due to shorter
telegrams in cyclical data transfer

+ simultaneous access by Drive ES (PG/PC) for diagnosis and
parameterization by means of the second data transfer

6SE7087-6QX70 (Version AG) Siemens AG
8.2-10 Compendium Motion Control ~ SIMOVERT MASTERDRIVES
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Realization of the
extended DP
functions

The different masters or the different methods of data transfer are
represented in the CBP by corresponding channels (see Fig. 8.2-4):

¢ Cyclical data transfer with a Class 1 master (MSCY_C1)
Use of DATA-EXCHANGE and the PPO types in accordance with the
PROFIdrive profile

¢ Acyclical data transfer with the same Class 1 master (MSAC_C1)
Use of the PROFIBUS functions, DDLM_READ and DDLM_WRITE
The contents of the transferred data block corresponds to the
structure of the parameter area (PKW) in accordance with the USS
specification (with data block 100)
or (for CBP2 V2.21 and later only)
the structure of the acyclic parameter channel according to
PROFIdrive profile, version 3 (with data block 47).

¢ Acyclical data transfer with start-up tool DriveES (Class 2
master; MSAC_C2)
DriveMonitor of DriveES-Basic can access parameters and process
data in the basic units acyclically.

¢ CBP2: acyclical data traffic with SIMATIC OP (second Class 2
master; MSAC_C2) only
SIMATIC OP can access parameters in the basic units acyclically.

¢ CBP2V2.21 and later only: Instead of DriveES or SIMATIC OP an
external master (Class 2 Master) compliant with acyclic parameter
channel according to PROFIdrive profile version 3 with data block 47
can also access converter data.

Siemens AG  6SE7087-6QX70 (Version AG)
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8.2.2.3 Acyclical master class 1, automation (PLC)

MSAC_C1 channel Acyclical communication between the DP master Class 1 (DPM1) and
the DP slaves takes place via supplementary service access point 51. In
a service sequence, the DPM1 establishes a link to the slave, this link
being designated MSAC_C1. Establishment of this link is closely related
to the link for cyclical data transfer between the DPM1 and the slaves.
Once a link has been established, the DPM1 can conduct cyclical data
transfer via the MSCY_C1 link and, at the same time, acyclical data
transfer via the MSAC_C1 link.

The MSAC_C1 channel enables READING and WRITING of any of the
data blocks in the slave. These data blocks are accessed with the
PROFIBUS functions, DDLM_Read and DDLM_Write.

For processing parameters, the CBP supports a data block with the index
100 in slot 2. Because the parameters can only be altered infrequently in
comparison to the process data, the parameter area of the telegram can

be removed from the fast cyclical channel in order to save bus resources.

NOTE With the CBP2, version V2.21 and later, a class 1 master automation
(PLC) can also utilize acyclic parameter access according to PROFIdrive
V3, cf. Section 8.2.4 "PROFIdrive V3: Acyclic parameter accessing with
data block 47".

6SE7087-6QX70 (Version AG) Siemens AG
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Telegram structure

via the acyclical MSAC_C1 channel.

Write function

Call telegram

The following illustration shows the telegram structure for data transfer

- Function Slot
(3 number number Index Length Data a>.>
(%] ©
g ———» Possibly several polling cycles without | 5
- <— data until reply with data '
o - o
a Function Slot Index Lenath (a)
number number 9
Reply telegram
Read function
Call telegram
Function Slot
o number number Index Length 0>J
2] @©
g ——» Possibly several polling cycles without | 5
X <4— data until reply with data .
o - o
&) Function Slot Index Length Data o
number number
Reply telegram
Fig. 8.2-5 Sequence of a Read and Write function
Siemens AG  6SE7087-6QX70 (Version AG)
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Sequence of a PKW  The following sequence is necessary for handling a PKW task:

task 1. With the function DDLM_Write, a PKW task is transferred in the data
block with the index 100 to the CBP.

2. A positive acknowledgement of DDLM_Write is awaited.

3. With the function DDLM_Read, the PKW reply is requested by the
CBP in the data block with the index 100.

4. The PKW reply to the task is contained in the positive
acknowledgement of DDLM_Read.

The contents of the data block with the index 100 corresponds to the
structure of the PKW area of the telegram in accordance with the USS
specification.

With the PKW (parameter identifier value) area, any parameter in the
converter can be visualized and/or altered. The mechanisms of task/reply
IDs necessary for this are described later in the chapter 8.2.3
"Mechanisms of PKW processing".

In the MSAC_C1 channel, larger amounts of data can be transferred at
the same time than by means of PPOs in the cyclical channel. The whole
data unit is used exclusively for transmitting parameters.

It offers the same possibilities, however, as in the USS specification, i.e.
complete arrays can also be processed with one task (IND = 255). All
values of the array are directly transmitted one after the other in a data
block. The maximum length of a data block is 206 bytes.

Total telegram

i Protocol frame . Protocol frame
(trailer) Data unit (trailer)
max. 244
Read / Write
Function |D| Slot No. | Index | Length I Data unit
1 2 3 5-210 (max. 240)
PKW data
| PKE IND PWE1 | PWE2 PWE10
1 2 3 4 5 6 7 8 205 206
Fig. 8.2-6 Structure of PKW data in cyclical data transfer
NOTE Process data (PZDs) cannot be stipulated via this acyclical MSAC_C1

channel.

6SE7087-6QX70 (Version AG) Siemens AG
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Example for the
SIMATIC S7

In the SIMATIC S7, the data block with the index 100 corresponds to the
data record DS100.

From the SIMATIC S7 side, data can be exchanged via the MSAC_C1
channel with the system functions SFC 58 "WR_REC" (Write Data
Record) and SFC 59 "RD_REC" (Read Data Record).

When the system functions are called, the parameter RECNUM is to be
set to 100.

If the logical address of the CBP is determined by means of SFC 5
"GADR_LGC" (convert geographical address to logical address), the
parameters are to be provided with the following when SFC 5 is called:

SUBNETID = ID of the planned DP master system in accordance with the
hardware configuration

RACK = Node / bus address of the CBP According to S7

SLOT =2 HW configuration

SUBSLOT = 0

SUBADDR = 0

The function-block package, DVA_S7 (see also section 8.2.8.2), is a
standard method of data exchange between the SIMATIC S7 and the
CBP via the acyclical MSAC_C1 channel. The user is provided with a
data block as the data interface. This data block has a TRANSMIT
MAILBOX and a RECEIVE MAILBOX, thus considerably reducing the
expenditure on the application for the user.

Siemens AG  6SE7087-6QX70 (Version AG)
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8.2.2.4 Acyclical master class 2 - Configuration (DriveES)

MSAC_C2 channel The MSAC_C2 channel on the CBP must be reserved for the start-up

for the Drive ES and service tool Drive ES.
SIMATIC S7

== EEI o

== i

== ¢ "

==

ol o o o o Basic
DPM1
Profibus DP DPM2
_______________________________________________________________________
MSAC C2 = —:EDE\\

MASTERDRIVES

Fig. 8.2-7 Drive ES with Profibus

6SE7087-6QX70 (Version AG) Siemens AG
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8.2.2.5

ProTool

Open-loop control

Functionality only with CBP2.

Acyclical master class 2 - Operator control (SIMATIC OP)

With a SIMATIC OP as the PROFIBUS DP master, you can achieve

direct access to a drive.

A drive with a CBP2 behaves like a SIMATIC S7 towards a SIMATIC OP.

For access to the drive parameters, the following simple illustration

applies:

Parameter number = Data block number
Parameter subindex = Data block offset

All SIMATIC OPs and TDs with the final digit 7 are suitable.

You can configure SIMATIC OP with "ProTool". The following specific
settings for drives are to be entered during configuration with Pro Tool.

Control units: Protocol always "SIMATIC S7 - 300/400", additional

parameters:
Field Value
Network parameter - Profile DP

Network parameter - Baud rate

(as selected)

Communications partner - Address

(the PROFIBUS address of the drive)

Communications partner - Slot/rack | Don't care, 0
Variable Variables: "General" register:

Field Value

Name (as selected)

Control unit (as selected)

Type Depending on parameter value addresses,
e.g.:
INT: for 12, O2
DINT: for 14, O4
WORD: for V2, L2

Range DB

DB Parameter number

(data block number) 1to 3999

DBB, DBW, DBD Subindex

(data block offset) 0: for non-indexed parameters
1to 101: forindexed parameters

Length (not activated)

Acquisition cycle (as selected)

Number of elements 1

Places after the decimal point (as selected)

Siemens AG  6SE7087-6QX70 (Version AG)
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NOTES

8.2.3

+ You can operate a SIMATIC OP together with a drive, irrespective of
any automation system which may be present. A simple "point-to-
point" connection with only two nodes is possible.

¢ The "Variable" OP functions can be used for drives. Other functions
cannot be used (e.g. "Messages" or "Recipes").

+ Access is possible to individual parameter values. Access is not
possible to whole arrays, descriptions or texts.

¢ The parameter values transferred to the OP are the non-standardized
internal values of the drive. You can influence the value displayed on
the OP with "Functions" in Pro Tool (e.g. "Linear conversion").

+ The diagnostic output on the SIMATIC OP is limited. In the case of
unsuccessful attempts at access, the CB diagnostic parameter,
r732.22. and the following can help you further. See Section
"Diagnosis and Troubleshooting".

Mechanisms for processing parameters via the PROFIBUS

Parameter area With the PKW mechanism (for PPO types 1, 2 and 5 and when the

(PKW)

Bit No.:

Bit No.:

acyclical channels, MSAC_C1 and MSAC_C2, are used), you can
perform the following tasks:

¢ Handling and visualizing parameters (read/write)

+ Transferring and acknowledging parameter change reports (not
realized)

The parameter area always contains at least 4 words.

Parameter ID (PKE) 1st word

15 12 ' 11 10 0
AK 5 SPM EPNU

Parameter index (IND) 2nd word

15 817 0
The structure and significance depend on the type of data
transfer (see following pages)

Parameter value (PWE)

Parameter value High (PWET1) 3rd word
Parameter value Low (PWE2) 4th word

AK: Task ID or reply ID
SPM: Toggle bit for processing the parameter change report
PNU: Parameter number

Table 8.2-3 Structure of the parameter area (PKW)

8.2-18
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Parameter ID (PKE),
1stword

The parameter ID (PKE) is always a 16-bit value.

Bits 0 to 10 (PNU) contain the number of the required parameter.
Bit 11 (SPM) is the toggle bit for parameter change reports.

Bits 12 to 15 (AK) contain the task ID or the reply ID.

With regard to the task telegram (master — converter), the significance
of the task ID is given in Table 8.2-4. Task IDs 10 to 15 are specifically
for MASTERDRIVES and are not specified in the PROFIBUS-DP profile.

With regard to the reply telegram (converter — master), the significance
of the reply ID is given in Table 8.2-5. Reply IDs 11 to 15 are specifically
for MASTERDRIVES and are not specified in the PROFIBUS-DP profile.
Only certain reply IDs are possible, depending on the task ID. If the reply
ID has the value 7 (task cannot be executed), an error number is
deposited in parameter value 2 (PWE2) in accordance with Table 8.2-6.

Task ID Significance Reply ID
positive | negative
0 No task 0 7or8
1 Request parameter value 1or2 T
2 Change parameter value (word) 1 |
3 Change parameter value (double word) 2 |
4 Request description element 1 3 |
5 Change description element (not with CBP) 3 |
6 Request parameter value (array) 1 4orb5 |
7 Change parameter value (array, word) 2 4 |
8 Change parameter value (array, double word) 2 5 |
9 Request the number of array elements 6 |
10 Reserved - |
11 Change parameter value (array, double word) and store in the 5 |
EEPROM 2
12 Change parameter value (array, word) and store in the EEPROM 2 |
13 Change parameter value (double word) and store in the EEPROM |
14 Change parameter value (word) and store in the EEPROM 1 \2
15 Read or change text (not with CBP) 15 7or8

Table 8.2-4 Task IDs (master -> converter)

Siemens AG  6SE7087-6QX70 (Version AG)
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Reply ID

Significance

S © ©® N o o~ WN O

No reply

Transfer parameter value (word)

Transfer parameter value (double word)
Transfer description element 1

Transfer parameter value (array, word) 2
Transfer parameter value (array, double word) 2
Transfer the number of array elements

Task cannot be executed (with error number)
No operator change rights for the PKW interface
Parameter change report (word)

Parameter change report (double word)

N
N

- A
A WO DN

15

Parameter change report (array, word) 2
Parameter change report (array, double word) 2
Reserved

Reserved

Transfer text (not with CBP)

1 The required element of the parameter description is specified in IND (2nd word)

2 The required element of the indexed parameter is specified in IND (2nd word)

Table 8.2-5

Example Source for the ON/OFF1 command (control word 1, bit 0):

Reply IDs (converter -> master)

P554 (=22A Hex)
Change parameter value (array, word) and store in the EEPROM

Parameter ID (PKE)

Bit No.: 15 12!

110 0 |

11§1o 0
| SPM | PNU
0 010! 0010 ! 10 10
2 i 2 i A

1st word

Binary value
HEX value

¢ Bits 12to 15: Value = 12 (= "C" Hex); change parameter value (array,

word) and store in the EEPROM

¢ Bits 0to 11: Value = 554 (= "22A" Hex); parameter number without

set bit for the parameter change report

8.2-20
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No. Significance
0 | Non-admissible parameter No. (PNU) If the PNU does not exist
1 Parameter value cannot be changed If the parameter is a visualization parameter
2 | Upper or lower limit exceeded —
3 | Erroneous subindex -
4 | No array -
5 | Incorrect data type —
6 | Setting not allowed (can only be reset) -
7 | Description element cannot be changed Generally not possible for MASTERDRIVES
11 | No operator control rights -
12 | Key word missing Drive converter parameter "access key" and/or
"parameter special access" not correctly set
15 | No text array available —
17 | Task cannot be executed due to operating Drive converter status does not permit the present
status task
20 | Non-admissible value Modification access using a value which is within
tolerance, but non-admissible for other
permanently valid reasons
21 | Response too long The current response is longer than the maximum
transmittable length
22 | Non-admissible parameter address Non-admissible or unsupported value for attribute,
number of elements, parameter number, subindex
or a combination of the above
23 | Non-admissible format Write task: Parameter data in a non-admissible or
unsupported format
24 | Inconsistent number of values Write task: Number of values of parameter data
does not tally with the number of elements in the
parameter address
101 | Parameter number deactivated at present Specific to MASTERDRIVES
102 [ Channel width too small Specific to MASTERDRIVES: only for short
channels
103 | Incorrect number of PKWs Specific to MASTERDRIVES: only for G-SST1/2
and SCB interface (USS)
104 | Parameter value not admissible Specific to MASTERDRIVES
105 [ The parameter is indexed e.g. task: "PWE, change word" for indexed
parameters
106 | Task not implemented
Table 8.2-6 Error numbers for the reply "Task cannot be executed" (drive converter
parameters)
Siemens AG  6SE7087-6QX70 (Version AG)
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Comment on error Error number 103 is only relevant to the G-SST1, 2 interface and the
number 103 SCB interface. It is transferred in the following two cases:

+ |If the task involves indices of an indexed parameter (task index equal
to 255) or the complete parameter description is requested and a
variable telegram length has not been parameterized.

¢ If the set task is too small for the parameterized number of PKW data
in the telegram (e.g. the double word and the PKW number is
changed to 3 (words)).

Comment on error This error number is transferred if the parameter value which is to be

104 adopted has not been assigned a function in the drive converter or
cannot be adopted at the time of the change for internal reasons
(although it lies within the limits).
This error number always occurs, for example, when only values
explicitly entered in a table are valid for a parameter value and are not
transferred exactly (e.g. the number of PKW data for the USS interfaces
for which only the explicit values 0, 3, 4 and 127 are allowed).

6SE7087-6QX70 (Version AG) Siemens AG
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Parameter index
(IND) 2nd word

Structure of IND
with cyclical
communication by
means of PPOs

Structure of IND
with acyclical
communication via
MSAC_C1

The function of the
IND

The assignment of the index (IND) is to be regarded as a special feature
or difference between what is specified in the PPOs and what is specified
for the acyclical channels MSAC_C1 and MSAC_C2.

The array sub-index (also designated in shorter form as the sub-index in
the PROFIBUS profile) is an 8-bit value and, during cyclical data transfer,
is transferred in the most significant byte (bits 8 to 15) of the parameter
index (IND). The least significant byte (bits 0 to 7) is not defined in the
profile DVA. In the PPO of the CBP, the least significant byte of the
parameter index is used in order to be able to address additional
technology parameters or parameters of free components in the
MASTERDRIVES by means of parameter page selection.

PKE IND PWE1 PWE2
HIGH Low
Array subindex MASTERDRIVES - specific
15 8 |7 0
Subindex 1- 255 Bit 7=PARA PAGE SEL

The array subindex is an 8-bit value and, with acyclical data transfer
(MSAC_C1), is always transferred in the least significant byte (bits 0 to 7)
of the parameter index (IND). The function of parameter-page selection
for additional technology parameters or parameters of free components
in the MASTERDRIVES is assumed here by the most significant byte
(bits 8 to 15) of the parameter index. This structure corresponds to the
stipulations of the USS specification.

PKE IND PWE1 PWE2
| HIGH | Low
MASTERDRIVES - specific Array subindex
15 8 |7 0
Bit 15 = PARA PAGE SEL Subindex 1- 255

For an indexed parameter, if the subindex in a task is transferred with the
values between 1 and 254, the required index of the parameter is
transferred. The significance of the individual indices of the parameter
can be found in the "Parameter List" of the operating instructions for the
converter.

When a description element is being processed, the number of the

required element is transferred. The significance of the description

elements is given in the PROFIBUS profile "Variable-speed drives",
PROFIdrive version V2 (PNO: Order No. 3071).

The value 255 for the array subindex is of special importance. If the array
subindex is transferred with 255, all indices of an indexed parameter are
transferred simultaneously in one data block.

Siemens AG  6SE7087-6QX70 (Version AG)
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This function is useful only for acyclical data transfer via MSAC_C1. The
transferred data block has the same structure as in the USS specification
(see Fig. 8.2-6). The maximum size of a data block is 206 bytes.

The bit for parameter page selection has the following effect:

If this bit is equal to 1, the parameter number (PNU) transferred in the
PKW task is provided with an offset of 2000 in the CBP and then passed
on.

Parameter designation Serial Required addressing of the
(acc. to parameter list) parameter parameter via PROFIBUS
number

PNU PNU Bit

[decimal] [hex.] ")
P0OO0O0 - P999 (r000 - r999) 0-999 0-999 0-3E7 =0
HO000 - H999 (d000 - d999) | 1000 - 1999 | 1000 -1999 | 3E8-7CF | =0
U000 - U999 (n000 - n999) | 2000 - 2999 0-999 0-3E7 =1
LOOO - L999 (c000 - c999) | 3000 - 3999 | 1000-1999 | 3E8-7CF | =1

*) Parameter page selection

Example Source for the ON/OFF command (control word 1, bit 0):
P554 (=22A Hex)
Change parameter value of index 1 (structure of the IND according to
PPO)
Parameter index (IND) 2nd word
Bit No.: 15 87 0
0000: 0001 0000 | 00 OO | Binaryvalue
0 1 0 0 HEX value
¢ Bits 8to 15: Index of parameter P554
¢ BitsOto7: Value=0

Parameter value
(PWE) 3rd and 4th
words

The parameter value (PWE) is always transferred as a double word (32
bits). In a PPO telegram, only one parameter value can be transferred.

A 32-bit parameter value is composed of PWE1 (most significant word,
3rd word) and PWE2 (least significant word, 4th word).

A 16-bit parameter value is transferred in PWE2 (least significant word,
4th word). In this case, you must set PWE1 (most significant word, 3rd
word) to 0 in the PROFIBUS-DP master.

8.2-24
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Example for Source for the ON/OFF command (control word 1, bit 0): P554 (= 22A
CUPM/CUMC/CUVC  Hex)

Change parameter value of index 1 to the value 3100

Parameter value (PWE)

Bit No.: 31 2423 16 | 3rd word (PWE1) (hex)
0 ' 0 E 0 ' 0

Bit No.: 15 8 7 0 | 4th word (PWE2) (hex)
3 0 1 i 0 i 0

¢ Bits 0to 15: Parameter value for 16-bit parameter or low component
for 32-bit parameter

¢ Bits 16 to 31: Value = 0 for 1-bit parameter or high component for 32-
bit parameter

*

Rules for task/reply
processing

A task or a reply can only relate to one parameter value.

¢ The master must repeat a task until it receives the appropriate reply.
¢ The master identifies the reply to a task which has been set:

e By evaluating the reply ID

e By evaluating the parameter number, PNU

e If necessary, by evaluating the parameter index, IND

e If necessary, by evaluating the parameter value, PWE.

¢ The task must be sent complete in one telegram; telegrams with split
tasks are not permissible. The same applies to the reply.

+ With regard to reply telegrams which contain parameter values (actual
values), the slave (CBP) always replies with the latest current values
if the telegram is repeated.

+ If the PKW interface requires no information during cyclical operation
(only PZD data are important), the "No task" task must be sent.

WARNING When you change the initialization function of software version V1.3x to
V1.40 and higher, or VC firmware from 3.22 to 3.23 and higher, the
behavior of the converter also changes (reverting to the behavior of
software versions V1.2x and lower again) as follows:

If the electronics supply is switched off on a converter that is in state
"READY" and is connected to an automation system via a field bus
(PROFIBUS, CAN, DEVICE-NET, or CC-Link), this causes a fault
message for this converter in the automation system.

If the automation system nevertheless sends a control word STW1 with
valid authorization (bit 10 = 1) and a pending ON command (bit 0 = 1) to
this converter, this can cause the converter to switch on and go straight
into "OPERATION" state when the electronics supply is connected at the
converter.
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8.2.4 PROFIdrive V3: Acyclic parameter accessing with data block 47

NOTE Acyclic parameter accessing with data block 47 is supported by the
CBP2 with firmware version V2.23 and later.

A detailed description of acyclic parameter accessing with data block 47
can be found in PROFIBUS Profile, PROFIdrive (PNO: Order No. 3172).

General properties ¢ Compatibility with PKW tasks in accordance with PROFIdrive profile
version 2

16-bit wide address for each parameter number and subindex

+ Transfer of complete arrays or areas thereof, or the entire parameter
description

+ Transfer of different parameters in one access operation (multi-
parameter tasks)

+ Only one parameter task is processed at a time (no pipelining)

¢ A parameter task/response must fit into one data block (max. 240
bytes). Tasks/responses are not split over several data blocks. The
maximum length of data blocks can be less than 240 bytes as a result
of slave property or bus configuration.

¢ "Multi-parameter" tasks are defined for optimized, simultaneous
access to different parameters (e.g. HMI screen contents).

¢ Data block 47 can be processed by acyclical channels MSAC_C1 and
MSAC_C2.

Subindex 0 The definition of an array has been changed in IEC 61158 as compared
to the definition in EN 50170.

The PROFIdrive profile version 2 is compliant with EN 50 170, according

to which the subindex of an indexed parameter or array begins with index
1. In the current IEC standard 61158, access to an indexed parameter or

array begins with the index 0.

As a consequence, the parameter model and the DPV1 parameter
channel had to be adapted in PROFIdrive profile version 3 so as to
ensure compliance with the IEC standard.

Compatibility with MASTERDRIVES continues to use the parameter model according to

the PKW mechanism PROFIdrive V2 at the internal interface. MASTERDRIVES can be

in PROFIdrive accessed via data block 47 as a DPV1 client with the CBP2. For tasks

profile version 2 using DB47, the CBP2 thus adds an offset of 1 to the parameter
subindex.

The cyclical parameter access via PKW and the acyclical parameter
access with data block 100 can continue to be used without any
changes.

6SE7087-6QX70 (Version AG) Siemens AG
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MASTERDRIVES MC with parameter model to PROFIdrive profile
version 2. In combination with the CBP2, DPV1 can be utilized in
accordance with PROFIdrive profile version 3.

DPV1 client (V3)

+1
. [1..n] Drive
PKW client (V2) > V2)
[1..n]
Special features / + Access operations to simple parameters (i.e. parameters without
restrictions indices) must be identified by "No. of elements" = 0.

+ Changing the sub-areas of an array is not supported by the CBP2, i.e.
it is possible to transfer a write task either for one index or for all
indices. To alter a complete parameter array, the number of values
has to be equal to or greater than the size of the array.

+ The editing of texts or descriptions is not supported.

+ Reading of several or all texts from a text array via a parameter task
is not supported, i.e. only one text from one text array (subindex) can
be read with one parameter task.

Siemens AG  6SE7087-6QX70 (Version AG)
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8.24.1 Comparison between parameter tasks to PROFIdrive version 2 and 3
PKW to PROFIdrive DPV1 parameter tasks to | Remarks
profile V2 PROFIdrive profile V3
Task reference - New! Task/response
8-bit identification
Task identifier Request/change Request/change Distinction
value/des./texts 8-bit value/description/text as
' additional attribute
4-bit
No. of parameters |- New! Multi-parameter tasks
8-bit
Parameter number |[0..1999 (11 bits) Content as for PKW Parameter number = 0 not
16-bit allowed

Subindex

1..255 (8 bits)

Content as for PKW - 1
16-bit

Offset in subindex due to
modified array definition:
DPV1 subindex = PKW

subindex — 1
No. of elements - New Access to simple
(always "1") 8-bit parameters (nonindexed
parameters) is defined in
DB47 with "No. of
elements" = 0.
Attribute - New Distinction
8-bit value/description/text
Total length 2 words 5 words
6SE7087-6QX70 (Version AG) Siemens AG
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8.2.4.2 Example of "Request parameter value", simple
Parameter task:
Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 1
Parameter Attribute = value No. of elements =0 (!) 4
address Parameter number
Subindex = 0
10
Positive parameter response with word:
Response header | Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = word No. of values = 1 4
Value 6
8
Positive parameter response with double word:
Response header | Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1
Parameter value Format = double word No. of values = 1
Value
10
Negative parameter response:
Response header | Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
NOTE The coding of the fields in the parameter task/response task is described

in Section 8.2.4.11 "Coding in the parameter task according to

PROFIdrive Version 3" .
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8.2.4.3 Example of "Change parameter value", simple

Parameter task:

Offset
Task header Task reference Task identifier = 0
Change parameter
Axis =0 No. of parameters = 1
Parameter Attribute = value No. of elements =0 (!) 4
address Parameter number
Subindex = 0
Parameter value Format = word No. of values = 1 10
Value 12
14
Positive parameter response:
Response header | Task ref. mirrored Response identifier = 0
Change parameter (+)
Axis mirrored No. of parameters = 1
4
Negative parameter response:
Response header | Task ref. mirrored Response identifier = 0
Change parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
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8.2.4.4 Example of "Request parameter value", more than one array element

Parameter task:

Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 1
Parameter Attribute = value No. of elements = 5 4
address
Parameter number
Subindex =0
10
Positive parameter response:
Response header | Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = word No. of values = 5
Value 1
Value 2
Value 3
Value 4
Value 5
16
Negative parameter response:
Response header | Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
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8.2.4.5 Example of "Change parameter value", more than one array element

NOTE

Changing the sub-areas of an array is not supported by the CBP2, in
other words, it is possible to transfer a write task either for one index or
for all indices. To alter a complete parameter array the number of values
must be equal to or greater than the array size.

The following example shows a write operation to one parameter with 5

subindices.

Parameter task:

8.2-32

Offset
Task header Task reference Task identifier = 0
Change parameter
Axis =0 No. of parameters = 1
Parameter Attribute = value No. of elements = 5
address
Parameter number
Subindex =0
Parameter value Format = word No. of values = 5 10
Value 1 12
Value 2
Value 3
Value 4
Value 5
22
Positive parameter response:
Response header | Task ref. mirrored Response identifier = 0
Change parameter (+)
Axis mirrored No. of parameters = 1
4
Negative parameter response:
Response header | Task ref. mirrored Response identifier = 0
Change parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value | Format = error No. of values = 1 4
Error value 6
8
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Parameter task:

Example of "Request parameter value", multi-parameter

Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 3
1% parameter address | Attribute = value No. of elements = 1 4
Parameter number
Subindex =7
2 parameter address | Attribute = value | No. of elements = 100 10
Parameter number
Subindex = 0
3 parameter address | Attribute = value | No. of elements = 2 16
Parameter number
Subindex = 13
22
Parameter response (+): All part accesses o.k.
Response header Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 3 2
1% parameter value(s) | Format = word No. of values = 1 4
Value 6
2" parameter value(s) | Format = word No. of values = 100 8
Value 1 10
Value 2
Value 100
3¢ parameter value(s) | Format = double No. of values = 2 210
word
Value1 212
Value2
220
Siemens AG  6SE7087-6QX70 (Version AG)
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Parameter response (-): First and third part access o.k., second part

access errored

8.2-34

Response header Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 3 2
1% parameter value(s) | Format = word No. of values = 1 4
Value 6
2" parameter value(s) | Format = error No. of values = 1 8
Error value 10
3 parameter value(s) | Format = double No. of values = 2 12
word
Value1 14
Value2
22
6SE7087-6QX70 (Version AG) Siemens AG

Compendium Motion Control

SIMOVERT MASTERDRIVES



05.2006

Communication / PROFIBUS

8.2.4.7 Example of "Change parameter value", multi-parameter
Parameter task:
Offset
Task header Task reference Task identifier = 0
Change parameter
Axis =0 No. of parameters = 3
1% parameter address | Attribute = value No. of elements =1 4
Parameter number
Subindex =7
2 parameter Attribute = value No. of elements = 100 10
address
Parameter number
Subindex = 0
3" parameter address | Attribute = value | No. of elements = 2 16
Parameter number
Subindex = 0
1% parameter value(s) | Format = word | No. of values = 1 22
Value 24
2" parameter Format = word No. of values = 100 26
value(s)
Value 1 28
Value 2
Value 100
3¢ parameter value(s) | Format = double No. of values = 2 228
word
Value1 230
Value2
238
Parameter response (+): All part access o.k.
Response header Task ref. mirrored Response identifier = 0
Change parameter (+)
Axis mirrored No. of parameters = 3
4
Siemens AG  6SE7087-6QX70 (Version AG)
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Parameter response (-): First and third part access o.k., second part
access errored

Response header Task ref. mirrored Response identifier = 0
Change parameter (-)
Axis mirrored No. of parameters = 3
1% parameter value(e) | Format = zero No. of values =0
2" parameter Format = error No. of values = 2
value(e)
Error value 8
Errored subindex 10
3" parameter value(e) | Format = zero No. of values = 0 12

14

6SE7087-6QX70 (Version AG) Siemens AG
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8.2.4.8 Request description, individual
Parameter task:
Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 1
Parameter address | Attribute = description No. of elements = 1 4
Parameter number
Subindex = element No. 1)
10
Positive parameter response with word (e.g. ID code):
Response header Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = word No. of values = 1 4
Value 6
8
Positive parameter response with text:
Response header Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = byte No. of values = 16
Byte 1 Byte 2
1 1
Byte 15 Byte 16
22
Negative parameter response:
Response header Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
1) For parameter description see PROFIBUS Profile, PROFIdrive
(PNO Order No. : 3.172)
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8.2.4.9 Request description, total
Parameter task:
Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 1 2
Parameter address | Attribute = description No. of elements = 0 4
Parameter number
Subindex =0 (1)
10
Positive parameter response:
Response header Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = byte No. of values = (Bytes)
ID code
(etc.)
|
6 + des-
cription
Negative parameter response:
Response header Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
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8.2.4.10 Request text, individual
Parameter task:
Offset
Task header Task reference Task identifier = 0
Request parameter
Axis =0 No. of parameters = 1 2
Parameter address | Attribute = text No. of elements = 1 4
Parameter number
Subindex = parameter
subindex —1
10
Positive parameter response:
Response header Task ref. mirrored Response identifier = 0
Request parameter (+)
Axis mirrored No. of parameters = 1 2
Parameter value Format = byte No. of values = 16
Byte 1 Byte 2
I.. |
Byte 15 Byte 16
22
Negative parameter response:
Response header Task ref. mirrored Response identifier = 0
Request parameter (-)
Axis mirrored No. of parameters = 1 2
Parameter value Format = error No. of values = 1 4
Error value 6
8
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8.2.4.11 Coding in the parameter task according to PROFIdrive Version 3

Field Datatype |Values Comment

Task reference Unsigned8 | 0x00 reserved
0x01...0xFF

Task identifier Unsigned8 | 0x00 Reserved
0x01 Request parameter
0x02 Change parameter
0x03...0x3F reserved
0x40...0x7F manufacturer-specific
0x80...0xFF reserved

Response Unsigned8 | 0x00 reserved

identifier 0x01 Request parameter (+)
0x02 Change parameter (+)
0x03...0x3F reserved
0x40...0x7F manufacturer-specific
0x80 Request parameter (-)
0x81 Change parameter (-)
0x82 reserved
0x83...0xBF manufacturer-specific
0xCO0...0xFF

Axis Unsigned8 | 0x00...0xFF Number 0...255

Number of Unsigned8 | 0x00 reserved Limitation by DPV1

parameters 0x01...0x25 Number 1...37 telegram length
0x26...0xFF reserved

Attribute Unsigned8 | 0x00 reserved The four lower bits are
0x10 Value reserved for a (future)
0x20 Description expansion of “Number
0x30 Text of elements” to 12 bits.
0x40...0x70 reserved
0x80...0xFO manufacturer-specific

Number of Unsigned8 | 0x00 Special function Limitation by DPV1

elements 0x01...0x75 Number 1...117 telegram length
0x76...0xFF reserved

Parameter number | Unsigned16 | 0x0000 Reserved
0x0001...0xFFFF Number 1...65535

Subindex Unsigned16 | 0x0000...0xFFFF Number 1...65535

Format Unsigned8 | 0x00 Reserved The write end preferably
0x01...0x36 Data types enters “correct” data
0x37...0x3F reserved types 1); in exchange,
0x40 Zero byte, word, double word
0x41 Byte are also possible. The
0x42 Word read end must be able
0x43 Double word to interpret all values.
0x44 Error
0x45...0xFF reserved

Number of values | Unsigned8 | 0x00...0xEA Number 0...234 Limitation by DPV1
OxEB...OxFF reserved telegram length

Error number Unsigned16 | 0x0000...0x00FF  Error numbers (see The higher byte is

following table)

reserved.

1) See PROFIBUS Profile, PROFIdrive (PNO Order No.: 3.172)

Table 8.2-7

Coding of the fields in parameter task/response

8.2-40
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Error Meaning Use Additional
number info
0x00 Non-permissible parameter Access to parameter that does not exist | 0

number
0x01 Parameter value cannot be Change access to a parameter value Subindex
changed that cannot be changed
0x02 Lower and upper value limit Change access with value outside the Subindex
exceeded value limits
0x03 Incorrect subindex Access to subindex that does not exist Subindex
0x04 No array Access with subindex to non-indexed 0
parameter
0x05 Wrong data type Change access with value that does not |0
correspond with the data type of the
parameter
0x06 No setting permitted (can only | Change access with value not equal to | Subindex
be reset) 0, where this is not permitted
0x07 Description element cannot be | Change access to description element Subindex
changed that cannot be changed
0x08 Reserved (PROFIdrive Profile V2: PPO write -
request not available in Information
Report)
0x09 Description data not available Access to description that does not exist | 0
(parameter value available)
0x0A Reserved (PROFIdrive Profile V2: Access group -
incorrect)
0x0B No parameter change rights Change access where there are no 0
parameter change rights
0x0C Reserved (PROFIdrive Profile V2: Password -
wrong)
0x0D Reserved (PROFIdrive Profile V2: Text in cyclical |-
traffic cannot be read)
O0xO0E Reserved (PROFIdrive Profile V2: Text in cyclical |-
traffic cannot be read)
O0xOF No text array available Access to text array that does not exist |0
(parameter value available)
0x10 Reserved (PROFIdrive Profile V2: No PPO Write) | -
0x11 Task cannot be performed due | Access is not possible due to temporary |0
to operating state reasons which have not been specified
in more detail
0x12 Reserved (PROFIdrive Profile V2: Miscellaneous -
error)
0x13 Reserved (PROFIdrive Profile V2: Data cannot be |-
read in cyclical traffic)
0x14 Non-permissible value Change access with value that lies Subindex
within the value limits but is not
acceptable for other permanent reasons
(parameter with defined individual
values)
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Error Meaning Use Additional
number info
0x15 Response too long The length of the current response
exceeds the maximum transferable
length
0x16 Non-permissible parameter Non-permissible or non-supported value
address for attribute, number of elements,
parameter number or subindex or a
combination
0x17 Non-permissible format Write task: non-permissible or non-
supported parameter data format
0x18 Number of values not Write task: Number of values of the
consistent parameter data do not correspond with
the number of elements in the parameter
address
bis 0x64 Reserved - -
0x65...0xFF | Manufacturer-specific (see also | - -
8.2.10.6 "CBP2 diagnostic
parameters", PKW error
numbers)
Table 8.2-8 Error numbers in DPV1 parameter responses
6SE7087-6QX70 (Version AG) Siemens AG
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8.2.5 Mounting methods / CBP slots

NOTE The CBP can be directly built into Compact PLUS units. In all other types
of unit in this series, it is mounted on the CUPM, CUMC or CUVC or it
can be connected in the electronics box with an adaptation board.

8.25.1 CBP mounting slots in MC Compact PLUS units

NOTE You can mount the CBP optional board (Communications board
PROFIBUS) in any slot. Bear in mind, however, that an encoder board
always needs slot C.

Position of the slots

Fastening screw for
—
22/ ||" side cover

77222277

A7 772727222777

Rear wall

[ GRS 5
/M
Right-hand side wall open
2}
=)
@

Inscription fields for
< optional boards

X
3]

‘ 1 Slot C
. ]
) Fastening screw for
i side cover ':‘ —H-l—
B_ AN
/ Bl
Fig. 8.2-8 Position of the slots (with side wall on the right removed)

DANGER Due to the DC link capacitors, hazardous voltages are still present in the

converter up to 5 minutes after it has been disconnected from the power
supply. Before opening the converter, wait until the capacitors have
completely discharged.

A maximum of two CBPs can be operated in the Compact PLUS type

unit. The following configurations are defined (see function diagrams in

Chapter 12):

+ Iftwo CBPs are inserted, the CBP which is inserted into the slot with
the lower slot letter is considered the first CB/TB.

+ If two CBPs are inserted, the CBP which is inserted into the slot with
the higher slot letter is considered the second CB/TB.
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8.2.5.2 CBP slots in Compact units and chassis-type units with the CUs of function
classes Motion Control Performance 2 (CUPM), Motion Control (CUMC) and
Vector Control (CUVC)

Slots In the electronics box of Compact and chassis-type converters and
inverters, there are up to six slots available for mounting an optional
board. The slots are designated with the letters A to G. There is no slot
B, however, in these types of unit; it is only used in Compact PLUS type
units.

If you wish to use slots D to G, you must first mount the LBA (Local Bus
Adapter, Order No. 6SE7090-0XX84-4HAOQ) and the corresponding
adaptation board ADB (Order No. 6SX7010-0KAQ0).

NOTE You can operate the CBP optional board (Communications board
PROFIBUS) in any slot. Bear in mind, however, that an encoder board
always needs slot C and that the LBA has to use a particular sequence
of assigning slots.

The CBP can be mounted on the adaptation board in both slots, i.e. at
the BOTTOM and/or at the TOP.

Position of the slots The slots are located at the following positions:

Slot A CU board Top
Slot C CU board Bottom
Slot D Adaptation board in mount. pos. 2 Top
Slot E Adaptation board in mount. pos. 2 Bottom
Slot F Adaptation board in mount. pos. 3 Top
Slot G Adaptation board in mount. pos. 3 Bottom

* & 6 & o o

Electronics box

Optional board
Adaption board
ADB
Mounting pos. 1
Mounting pos. 3
— bottom
Mounting pos. 2
Q
‘a [
=8
S 55
y 4
>
(5 | &
>
Fig. 8.2-9 Adaptation board with optional boards and position of the slots for Compact

units and chassis-type units
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DANGER

Due to the DC link capacitors, hazardous voltages are still present in the
converter up to 5 minutes after it has been disconnected from the power
supply. Before opening the converter, wait until the capacitors have
completely discharged.

For technical reasons, certain sequences for assigning the slots are
stipulated for the LBA.

If only one adaptation board with optional boards is inserted in the
electronics box, it must always be inserted in slot +1.B2 (ON THE
RIGHT), i.e. mounting position 2.

If a technology board T100 / T300 or T 400 is inserted in the electronics
box in addition to the adaptation board with CBP, it must be inserted in
slot +1.B2 (mounting position 2). In this case, the adaptation board with
CBP is inserted in slot +1.B3 (mounting position 3).

A maximum of either two CBPs or one CBP plus one T100/T300/T400
technology board can be operated in the electronics box of the converter.
The following configurations are defined (see function diagrams in
Chapter 12):

¢ The CBP is regarded as the first CB/TB if one of the following
configurations exist:
e Exactly one CBP is inserted in slots A to G on the electronics box
and no T100/T300/T400 technology board is inserted.

¢ |f two CBPs are inserted, the CBP which is inserted in the slot with
the lower slot letter.

¢ The CBP is regarded as the second CB/TB if one of the following
configurations is present:

e A T100/T300/T400 technology board is inserted and the CBP in
the electronics box is inserted in slots A to G.

¢ In the case of two CBPs, the one inserted in the slot with the
higher slot letter.
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8.2.5.3 CBP slots in Compact and chassis-type units with the CUs of function
classes FC (CU1), VC (CU2) or SC (CU3)

Electronics box

Adaption board
ADB

+1.B1

+1.B3
+1.B2

Optional board
CBP

The adaption board with optional board
can be mounted in the electronics box in
1.B2 and/or 1.B3.

Fig. 8.2-10 Electronics box with free slots (+1.B2 and +1.B3) and adaptation board with
CBP

On the adaptation board ADB (Order No. 6SX7010-0KAQ0), only one
CBP can be mounted in slot X198, i.e. at the BOTTOM.

If the CBP is mounted with adaptation board, the LBA (Local Bus
Adapter, LBA, Order No. 6SE7090-0XX84-4HAOQ) must first be mounted.

NOTE If only one optional board is used, it must always be inserted in slot
+1.B2 (on the RIGHT) in the electronics box.

If, in addition to the CBP, a technology board (T100 / T300 or T400) is
inserted in the electronics box, it must be inserted in slot +1.B2. In this
case, the CBP is inserted in slot +1.B3.
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8.2.6 Connecting up the CBP to the PROFIBUS
8.2.6.1 Assignment of plug-in connector X448
Connecting up The CBP optional board has a 9-pin Sub-D socket (X448) which is

provided for connecting the CBP to the PROFIBUS system. The
connections are short-circuit proof and floating.

( ) Pin Designation Significance Area
O
Nl 1 SHIELD Ground i
- o round connection
o 8 2 - Not connected
g [0) 3 RxD/TxD-P Receive/transmit data P (B/B’) RS485
6 \G\ 4 CNTR-P Control signal TTL
o J 5 DGND PROFIBUS data reference potential (C/C")
6 VP Power supply Plus 5V+10%
7 - Not connected
8 RxD/TxD-N Receive/transmit data N (A/A") RS485
9 - Reference filtered M_EXT
Table 8.2-9 Pin assignment of X448 connection
8.2.6.2 Connecting up the bus cable by means of the RS485 bus connecting
system
With the PROFIBUS, data transfer according to RS485 is most frequently
used. A twisted, shielded copper cable with one pair of wires is used.
Up to a maximum of 124 units can be connected to a PROFIBUS phase.
In one bus segment, up to 32 units can be connected together in a linear
structure. If there are more than 32 nodes, repeaters (power amplifiers)
must be used in order to link up the individual bus segments.
Maximum cable The maximum cable length depends on the baud rate (transmission
lengths speed).

The maximum cable length can be increased by using repeaters but no
more than three repeaters may be connected in series.

The maximum cable lengths given in the following table can only be
ensured if PROFIBUS bus cables are used (e.g. Siemens PROFIBUS-
cable with MRPD 6XV 1830-0AH10).

Baud rate Max. cable length in Max. distance between 2
a segment stations
[m] [m]
9.6 to 187.5 kbaud 1000 10000
500 kbaud 400 4000
1.5 Mbaud 200 2000
3 to 12 Mbaud 100 1000

Table 8.2-10  Permissible cable length of a segment with RS485 repeaters
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Rules for laying
cables

When you are laying the bus cable, you must not:
¢ twistit
¢ stretch it

¢ orsquash it

In addition to this, you must take into account any influences on
electromagnetic compatibility (EMC).

For further information, see for example Chapter 3 of the Compendium or
the description "Instructions for Design of Drives in Conformance with
EMC Regulations" (Order No. 6SE7087-6CX87-8CEO).
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Bus connectors You need bus connectors in order to connect the PROFIBUS to a CBP.
There are different types of bus connector with degree of protection 1P20.
Their different uses are shown in the table below.

Order No. 6ES7 972-0BA11-0XA0 6ES7 972-0BA40-0XA0
6ES7 972-0BB11-0XA0 6ES7 972-0BB40-0XA0

Appearance

PG socket 0BA11: no 0BA40: no
0BB11: yes 0BB40: yes
Max. baud rate 12 Mbaud 12 Mbaud
Terminating resistor Can be connected as required Can be connected as required
Outgoing cable Vertical slanting
Interfaces
e PROFIBUS nodes e 9-pole Sub-D socket e 9-pole Sub-D socket
e PROFIBUS cable ¢ 4 terminal blocks for wires up |e 4 terminal blocks for wires up
to 1.5 mm?2 to 1.5 mm?2
Connectable diameter of 8+ 0.5 mm 8+ 0.5 mm

PROFIBUS cable

Recommended for

e IM308-B ®
e IM308-C ®
e S595U o
e S7-300 ®
e S7-400 ® o
e M7-300 ®
e M7-400 °
. CBP ® °

Table 8.2-11  Structure and application of bus connectors with IP20 protection

*) NOTE — These connectors must not be inserted in slots E and G on Compact
units.

— If these connectors are used on CompactPLUS units contour faults
may occur on slots A and B.

(See board description in Section "Connecting-up", Fig. "PROFIBUS
connector".)

For more information on ordering and additional descriptions, see the
A&D AS catalog "Industrial Communication" IK 10
(Order No. E86060-K6710-A101-AB).
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Installing the bus
cable

Bus termination

Bus cable connection for first Bus cable connection for
and last nodes on the bus' other nodes on the bus

.E*._.

" The bus cable must be connected on the left!

Fig. 8.2-11 Connecting up the bus cable to the bus connector

Each bus segment must be fitted with a resistor network, the bus
termination, at each end.

If the recommended bus connectors can be used, the bus termination
can be connected or disconnected by means of switches.

Terminating resistor on Terminating resistor on
connected off not connected off

Fig. 8.2-12 Switch positions for connected or disconnected bus termination resistor

If these bus connectors are not used, the user must ensure installation of
a bus termination network at the first and last bus station in accordance
with the following illustration.

EE VP (PIN 6)

390 Ohm

Data fine % RxD/TxD-P (PIN 3)

220 Ohm

Data li
ataline % RxD/TxD-N (PIN 8)

390 Ohm

EE DGND (PIN 5)

Fig. 8.2-13 Bus termination network

8.2-50

6SE7087-6QX70 (Version AG) Siemens AG
Compendium Motion Control ~ SIMOVERT MASTERDRIVES



05.2006 Communication / PROFIBUS

NOTICE A bus segment must always be terminated at both ends with a matching
resistor. This is not the case, for example, if the last slave with bus
connector is not live. Because the bus connector obtains its voltage from
the station, the matching resistor has no effect.

Make sure that the stations at which the matching resistor is connected is
always supplied with voltage.

Pulling out the bus You can pull out the bus connector with looped-through bus cable from

connector the PROFIBUS-DP interface at any time without interrupting data transfer
on the bus.
Connection example  First bus node Other bus nodes Last bus node
1 1 1
on on on
off off
Bus Bus
termination termination
., L
From preceding bus node To next bus node
Fig. 8.2-14 Bus segment in linear structure (max. 32 stations per segment)
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8.2.6.3 Connecting the bus cable with the fiber-optic cable system

For applications in an environment which is subjected to a high level of
interference, fiber-optic cables can also be used with the PROFIBUS-DP.
The specification of fiber-optic-cable transmission is defined in
PROFIBUS guideline No. 2.021.

For connecting fiber-optic cables to the CBP, an OLP (Optical Link Plug)
can be used which provides integrated conversion of the RS485 signals
in fiber-optic cables and vice versa.

Area of application With the optical link plugs (OLPs), optical PROFIBUS networks in ring
form can easily be created (single-fiber ring with plastic fiber-optic
cables).

OLM/P3
or

OLM/P4

PROFIBUS
Master

BFOC connector

/
Plug-in cable 830-1 Plastic fiber-optic
cable

___—Simplex cable

PROFIBUS PROFIBUS
Slave . Slave
_— connector

A ring consists of
1 OLM/P and a
max. of 10 OLP

PROFIBUS
Slave
CcBP

PROFIBUS
Slave
CBP

Fig. 8.2-15 Example of a system configuration with OLPs

The OLP can be directly plugged into the 9-pole SUB-D socket of the
CBP. Power is supplied to the OLP via the 9-pole SUB-D connector of
the CBP.

The transmission reliability of PROFIBUS networks is greatly increased
by using fiber-optic cable instead of twisted two-wire cable. As a result,
the bus is insensitive to interference from electromagnetic influences or
overvoltages.

Considerable cost savings are achieved by using plastic fiber-optic
cables which are also easy to fit. Additional grounding is no longer
necessary either.
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Functions ¢ Connection of a PROFIBUS slave to an optical single-fiber ring

Cable length between 2 OLPs with plastic fiber-optic cable from 1 m
to25m

Maximum circumference of a single-fiber ring: 275 m

¢ Transmission rate of 93.75 kbit/s to 1.5 Mbit/s; can be adjusted by
means of plug-in jumpers (this can be checked through inspection
windows in the connector housing)

¢ OLP single-fiber rings can be integrated in PROFIBUS networks by

means of OLM/Ps
Requirements for ¢ One OLM/P per single-fiber ring is necessary as a coordinator.
use
Ordering data OLP / OLM for PROFIBUS order No.
OLP 6GK1 502-1AA00

Optical link plug for creating optical single-fiber rings with
plastic fiber-optic cables; including 2 HP Simplex
connectors and mounting instructions

OLM/P3 6GK1 502-3AA10

Optical link module for plastic fiber-optic cables, 3-
channel version with signaling contact, including 2 BF
OC connectors

OLM/P4 6GK1 502-4AA10

Optical link module for plastic fiber-optic cables, 4-
channel version with signaling contact, including 4
BFOC-connectors

For more information on ordering and additional descriptions, see the
A&D AS catalog "Industrial Communication" IK 10
(Order No. E86060-K6710-A101-A6).
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8.2.6.4 Shielding of the bus cable / EMC measures

Shielding

NOTE

NOTE

In order to ensure interference-free operation of the PROFIBUS-DP,
especially in the case of data transmission with RS485, the following
measures are imperative:

+ For the PROFIBUS bus cable, the shield in the bus connector should
be connected to the CBP. Shielding is also provided by the shield
clamps (in the event of Compact units) or by the shield clamps and
cable ties (in the event of chassis-type units) on the converter
housing. The following illustrations show you how to use the shield
clamps. When removing the insulation from the various core ends,
please ensure that the solid copper core is not damaged.

¢ Please ensure that the shield of each bus cable is connected to
protective earth, both where it enters the cabinet as well as at the
converter housing.

Bus cables are to be laid at an angle of 90 ° to power cables if it is
necessary that the two kinds of cable intersect.

The bus cables must be twisted and shielded and are to be laid
separately from the power cables at a minimum distance of 20 cm. The
braided shield and, if necessary, the underlying foil shield as well, are to
be connected on both sides through a large surface area so that they are
highly conductive, i.e. the shield of the bus cable between two converters
is to be connected to the converter housing at both ends of the cable.
The same applies to the shielding of the bus cable between the
PROFIBUS-DP master and the converters.

Snap in the shield clamp

@< 15mMm @<75mMm

@<5mm

Release the shield clamp

Squeeze the shield clamp together with your hand
or a screwdriver and pull upwards.

Fig. 8.2-16 Using the shield clamps
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Compact type and chassis type units Compact PLUS MC:

2777777777777,
Type C Type D
Type A Type B
x x
o o
£ £ B
u w Slot A
x x
3 3 !
i Ui .
E SlotB
L
X1U:&L
oo oo 0 oo [e3
i} oo oo Slot C
ol/
[ . .
Shield i int Shield connection for — il Shield connection
ield connecting points control cables 111 for motor cable

Slot A

Slot B

Shield connection
for motor cable

Shield connection for I
B ——
control cables 1M1

Fig. 8.2-17 Position of the shield connecting points

If so many control cables are used that two shield clamps are insufficient,
the "EMC shielded housing" option is to be used.
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Potential
equalization

Laying cables

Please avoid differences in potential (e.g. as a result of different
power supply levels) between the converters and the PROFIBUS-DP
master.

Use equipotential bonding cables:
e 16 mm2 Cu equipotential bonding cables up to 200 m
e 25 mm2 Cu equipotential bonding cables over 200 m

Route the equipotential bonding cables so that there is the smallest
possible surface between the equipotential bonding cables and signal
cables.

Connect equipotential bonding cables to the ground/protective
conductor through the largest possible surface area.

Instructions for laying cables:

*

L4
¢

Bus cables (signal cables ) must not be laid close to and parallel to
power cables.

Signal cables and the associated equipotential-bonding cables must
be laid as closely together as possible and kept as short as possible.

Power cables and signal cables must be laid in separate cable ducts.
Shields must be connected through the largest possible surface area.

For more information on electromagnetically compatible installation of
systems, see for example Chapter 3 of the Compendium or the
description "Instructions for Design of Drives in Conformance with EMC
Regulations" (Order No. 6SE7087-6CX87-8CEOQ).
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8.2.7 Starting up the CBP

NOTE

With regard to basic parameterization, please note the differences to the
types of unit with the older function classes FC (CU1), VC (CU2) and SC
(CU3). These differences are described below.

In order to make these differences clear, these parameter numbers and
other deviations are either printed in dark gray or have a dark-gray
background.

8.2.7.1 Basic parameterization

NOTE

Basic
parameterization
with CUPM, CUMC,
CUVC and Compact
PLUS

For the CBP optional board, it is not necessary to adjust the baud rate.

Optional boards?

no yes
Possible optional boards: CBP, TB

P60 = 4 Function selection "Hardware configuration”

v

P7111 = x Optional for start-up diagnosis

P712.1 = Optional; if PPO type cannot be set via
2.5 PROFIBUS-DP master
P713.1 = Reserved
P72i.1 = Reserved
P9181=n| CBPbusaddress0<n<126
POGO = 1 Leave "Hardware configuration
A\ ¢
PO53 = x Parameter access CBP
P060 = 5 Function selection "Drive setting"

v

Fig. 8.2-18 Parameterization of "Hardware configuration" for CUPM, CUMC, CUVC
and Compact Plus

With MASTERDRIVES Performance 2, the CB parameters P918 and

P711 to P721 can also be changed in the "Drive setting" state (P60 = 5).

In the case of MASTERDRIVES MC (CUMC) and MC+ (Compact+) from

firmware version V1.4 onwards, the CB parameters P918 and P711 to

P721 can also be changed in the "Drive setting" status (P060 = 5).
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Basic

parameterization for

FC (CU1l), VC (CU2)
and SC (CU3)

yes

Optional
boards?

Possible optional boards:
SCB, TSY, CBP, TB

no PO52 =4

Function selection

CBP in
slot +1.B2?

CBP in
slot +1.B3?

"Hardware configuration"

yes

CBP in slot +1.B2
A4

P00 =1

yes yes

| PO91 = 1 | |CBP in siot +1.83
v
| P696 = x | Optional for start-up
diagnosis
v Optional; if PPO type
| PE97=2...5 | cannot be set via
PROFIBUS-DP
v master
= Reserved
P765= i?eserved
P918=n CBP bus address
I I 0<n<126
A4
| P052=0 | Leave

"Hardware configuration"

A

Fig. 8.2-19
SC (CU3)

| Parameter access CBP

| Function selection "Drive setting"

Parameterization of "Hardware configuration" for FC (CU1), VC (CU2) and

NOTE All grayed out parameters are only valid for units with the functions FC
(CU1), VC (CU2) and SC (CU3).
6SE7087-6QX70 (Version AG) Siemens AG
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NOTE

The following conventions apply to all parameters with index (e.g.
P918.x) given below:

¢ Index 1 is valid for the first CBP
¢ Index 2 is valid for the second CBP

To determine which CBP is the first and which the second, see Section
8.2.5 "Mounting methods / CBP slots".

P053 (parameter access)

This parameter is significant for the CBP if you wish to set or change
parameters of the converter (including technology) by means of the PKW part
of the PROFIBUS telegrams.

In this case, please set parameter P053 to an uneven number (e.g. 1, 3,7
etc.). With parameter P053, you can define the positions (PMU, CBP etc.)
from which parameters may be altered.

Example: PO53 = 1: Parameter access only CBP
= 3: Parameter access CBP+PMU
= 7: Parameter access CBP+PMU+SCom1 (OP)

If changing parameters (= parameter access) has been enabled via the CBP
(P053 =1, 3 etc.), all other parameter settings can be made from the
PROFIBUS-DP master via the bus.

For the additional setting of parameters which concern data transfer via the
PROFIBUS-DP (e.g. process data (PZD) combination), you must know the
PPO type used for the transfer of useful data.

P0O60 P052

Function selection "Hardware setting"

P090 (board position 2) or P091 (board position 3)

You can also change these parameters if the CBP exchanges useful data via
the PROFIBUS-DP. In this way, you can isolate the PROFIBUS-DP interface
from the converter with the appropriate parameterization. In this case, the
CBP changes over to the PROFIBUS-DP status "Static Diagnosis", i.e. the
CBP causes the PROFIBUS-DP master to exit the data-exchange mode and
only to request diagnostic telegrams from the CBP.

P918.x (CBP Bus Address) P918 (CBP Bus Address)

The bus address set in parameter P918 is not accepted until PO60 has been
changed from "5" to "7". If the address is changed after the CBP has been
parameterized, fault FO80 will be output.

An address change only becomes effective after the power supply to the
electronics box has been turned off and then turned on again!

Siemens AG
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P711.x (CBP Parameter 1) P696 (CBP Parameter 1)

With this parameter, you can activate special diagnostic information for start-
up and service. During normal operation, P711 / P696 has the value 0
(default setting).

P712.x (CBP Parameter 2) P697 (CBP Parameter 2)

If you use a PROFIBUS-DP master system that enables you to select a PPO
type (e.g. SIMATIC S7), you do not need to do anything with P712 / P697
(simply bypass this parameter P712 / P697)!

If you are using a PROFIBUS-DP master system where it is not possible to
specify the PPO type at the converter by means of the identification byte (e.g.
CP5431 for SIMATIC S5), you can specify a PPO type with parameter

P712 / P697. With the default setting (P712 / P697= 0), the CBP
automatically sets the type of PPO.

P712/P697 = 0: PPO1 (default setting)
=1: PPO1
=2: PPO2
= 3: PPO3
=4: PPO4
=5: PPO5

P713.x (CB Parameter 3) P698 (CBP Parameter 3)
Only CBP2

Communications protocol:

P713 / P698 = 0: PROFIBUS
(Default setting)

(P713 / P698 = 1: reserved)

P713 / P698 = 2: USS

Only selected parameters are relevant (see below).

A change from the PROFIBUS to the USS protocol and vice versa does not
come into effect until after the voltage has been switched off and then on
again.

P714.x (CB Parameter 4) P699 (CBP Parameter 4)

Only CBP2

Write requests of a SIMATIC OP are stored permanently (EEPROM) or
temporarily (RAM).

P714 / P699 = 0: EEPROM (default setting)
P714 / P699 = 1: RAM

6SE7087-6QX70 (Version AG) Siemens AG
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P715.x (CB Parameter 5) P700 (CBP Parameter 5)

Only CBP2
Failure of a cross-traffic relationship is signaled as a fault or alarm.
P715 / P700 = 0: Fault (default setting)

In the event of failure, transmission of all setpoints to the basic unit is
stopped. This leads to fault F082

P715 / P700 = 1: Alarm

The failure is only signaled by alarm A088. With regard to the missing
setpoints, those last received are retained.

NOTE After the above settings have been made, the CBP is logged-on in the

converter and is ready to establish connections to the PROFIBUS-DP.
It is not yet possible to process the process data via the PROFIBUS-DP
after this has been done.

This additionally requires the type of process data interconnection
described in the following section 8.2.7.2.

USsSs For USS-relevant parameter numbers, only CBP2 with P713.x = 2:
CBP2 parameter Meaning Corresponds to Scom/
number SCB parameter

number

P918.x Bus address P700

P718.x Baud rate P701

(CB parameter 8) 6 = 9.6 kbaud

7 =19.2 kbaud
8 = 38.4 kbaud

P719.x Number of PKWs P702

(CB parameter 9)

P720.x Number of PZDs P703

(CB parameter 10)

P722.x Telegram failure time P704
Further information on the USS protocol can be found in Section 8.1,
USS.
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8.2.7.2 Process data interconnection in the units

Definition

NOTE

'

Process data interconnection involves the linking up of setpoints and
control bits to the RAM interface. The transferred process data only
become effective when the used bits of the control words as well as the
setpoints, status words and actual values are allocated (connected) to
the dual-port RAM interface.

The CBP stores the received process data at fixed pre-determined
addresses in the dual-port RAM. Each item of process data (PZDi, i = 1
to 10) is assigned a connector (e.g. 3001 for PZD1). The connector is
also used to determine whether the PZDi (i = 1 to 10) is a 16-bit value or
a 32-bit value.

With the help of selector switches (e.g. P554.1 = selector switch for bit 0
of control word 1), the setpoints or the individual bits of the control words
can be assigned to a particular PZDi in the dual-port RAM. In order to do
this, the connector belonging to the required PZDi is assigned to the
selector switch.

In function classes CUPM, CUMC, CUVC and Compact PLUS, the
control words STW1 and STW2 are also available in bit form on so-called
binectors (explanations of BICO systems can be found in Chapter 4
"Function Blocks and Parameters").

Alter process data

interconnection?

no

Lyes

Interconnect receive channel See section
control words, "Process-data interconnection,
setpoints setpoint channel"

v

Interconnect reply channel: See gection .
status words, "Process-data interconnection,
actual values actual-value channel"

v

Other relevant CBP

See section
"Process-data monitoring"

parameters
; |
v
Fig. 8.2-20 Procedure for changing process data
NOTICE Rewiring from 16 to 32 bit and vice versa should not be done while the

equipment is in operation, because the changeover takes several
milliseconds, during which time the data on the bus are not consistent
(high and low can change places).
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Examples The following pages contain examples of how the transferred data are
allocated in the units by means of process data interconnection.

e.g. P554.1 = 3100

v

PKW |Process data (PZD) - Setpoint channel

PZD1 _>
<« STW1
i ‘%Pﬂpﬂpﬂm‘ D Bit 0
Dual-port-RAM
Setpointchannel
A STW 3001
from the master Bus HSW  3002/3032
PROFIBUS-DP [connector| | PZD3 3003
= PZD4 3004

e.g. P443.1=3002

PZD5  3005/3035
PZD6  3006/3036

S f
PZD10 3010 | ¢ §+ Source o

fromanalog T
input
CBP SIMOVERT MASTERDRIVES
PKW |Process data (PZD) - Actual-value channel
PZD1
<—D esse M‘ﬁpﬂpzm{m‘mu# D<—
Dual-port-RAM

to the master

Actual-valuechannel

(CB/TB-actual values)

ZSW  P7341 P734.1
P734.2
Bus HIW  P734.2 —I l e
PROFIBUS-Dp |comecter| | PZD3  P7343 P734.10
= PZD4 P7344
PzD5 P734.5
PZD6  P734.6 Q
J ! S
. tat
PZD10 P734.10 L Actual
values
CBP SIMOVERT MASTERDRIVES
Fig. 8.2-21 Example of process data interconnection of the first CB board in function

classes Motion Control Compact PLUS, CUPM, CUMC and CUVC
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e.g. P554.1 = 3001

STW1
\6* Bit0

PKW | Process data (PZD) - Setpoint channel

PZD1\PZD2
STW ‘HSW‘PZDS‘PZD4‘PZD5‘PZDG‘ \:I +—

Dual-port-RAM
Setpoint channel
STW 3001
From the master Bus HSW  3002/3032
@m‘g_‘sﬁ comector| | PZD3 3003
= PZD4 3004

e. 9. P443.1=3002

PZD5  3005/3035
PZD6  3006/3036

.\6‘* Source of
PzD10 3010 J_- HSW

fromanalog T
input
CBP SIMOVERT MASTERDRIVES
PKW | Process data (PZD) - Actual-value channel
<—D cee %W‘ﬁlzv\fl’z PZD3‘PZD4‘PZD5‘PZD6‘ D «—
To the Master Dual-port-RAM
Actual-value channel (CB/TB-Actual values)
ZSW  P694.1 P694.1
P694.2
N %—I lic==2
PROFIBUS-DP |connector Pe94.3 P694.10
= PZD4 P694.4
PzD5 P694.5
PZD6 _P69%4.6 Q States
me €— Actual
PZD10 P694.10 values
CBP SIMOVERT MASTERDRIVES
Fig. 8.2-22 Example of process data interconnection for function classes FC (CU1),

VC (CU2) and SC (CU3)
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Process data
interconnection,
setpoint channel

Master — Converter

NOTE

NOTE

The "tens digit" of the connector is used to distinguish between a 16-
bit process data item (e.g. 3002) and a 32-bit process data item (e.g.
3032).

If a process data item is transferred as a 16-bit quantity, assign the
required PZDi-relevant connector for a 16-bit process data item to the
selector switch (see "Process data linkage"). (Example: If a 16-bit
process data item is assigned to PZD2, the relevant connector is
3002).

If a process data item is transferred as a 32-bit process data item,
assign the required PZDi-relevant connector for a 32-bit process data
item to the selector switch (see "Process data interconnection"). For
this, use the connector of the least-significant PZDi (Example: If a 32-
bit process data item is assigned to PZD2 + PZD3, the relevant
connector is 3032)

The first word (associated connector : 3001 or the binectors 3100 to
3115) of the received process data is always assigned to control word
1 (STW1).

¢ The second word is always assigned to the main setpoint (HSW).

If the main setpoint is transferred as a 32-bit process data item, it is

also assigned to word 3. In this case, the most-significant part of the
main setpoint is transferred in word 2 and the least-significant part is
transferred in word 3.

If a control word 2 (STW?2) is transferred, the fourth word (relevant
connector = 3004 or binectors 3400 to 3415) is always assigned to
STW2.

In PPO types 1 and 3, the PZD part only consists of two words. Here,
only control word 1 and the main setpoint (as 16-bit value) can be linked
up to the dual-port RAM interface.

L2

The connector for the setpoint channel is always a 4-digit one. The
connectors assigned to the process data (PZD1 to PZD10) are shown
in the function diagram of the relevant CU board.

The connectors are entered at the PMU as 4-digits values (e.g. 3001).
When parameterization is done via the PROFIBUS-DP, the connector
is entered via the bus and also via the PMU (e.g. connector 3001 is
transferred as 3001hex)-

Process data interconnection of the setpoint channel can also be carried
out via the PROFIBUS-DP if P053 has previously been set to an uneven
value.

Please bear in mind that control word 1 (STW1) has the value 0 during
the parameterization phase (process data interconnection)!
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Interlocking of
connectors and
double connectors

DANGER

MC V1.50 and higher / CUVC V3.23 and higher

When interconnecting connectors, binectors, and double word
connectors, please note that simultaneous interconnection of a
connector, and a double word connector with the same name is not
permitted, because when a double word connector (e. g. KK3032) is
connected, the meanings of the connectors K3002 and K3003 are
swapped round (high-word and low-word exchanged).

On MASTERDRIVES MC and Compact Plus on software version V1.50
and higher and on MASTERDRIVES CUVC on software version V3.23
and higher, simultaneous use of connectors and double word connectors
with the same name is mutually interlocked (see also function diagrams
[121] and [131]).

Because the binectors are not included in the interlocking (to ensure
compatibility for older configurations), their significance changes
according to whether the pertinent word or double word is wired.
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Example for the PZD interconnection for the bits of control word 1 (STW1), the main
setpoint channel setpoint (HSW) and the bits of control word 2 (STW2).
At the converter via PMU Meaning

| P554.1 = 3100 | P554.1 = 3001 | Control word 1 bit 0 (Src ON/OFF1) via DPR interface (word 1)

| P555.1 = 3101 | P555.1 = 3001 |Contro| word 1 bit 1 (SrcON/OFF2) via DPR interface (word 1)

| P443.1 = 3002 | P443.1 = 3002 | 16-bit main setpoint (Src Main Setpoint) via DPR interface (word 2)

| P588.1 = 3411 | P588.1 = 3004 | Control word 2 bit 28 (Src No Ext Warn1) via DPR interface (word 4)

If the factory setting of the converter is used, the above example of
parameterization is a functioning way of interconnecting process data
(setpoints).

e |[talics:
Parameter number (if the PMU is a decimal number, via PROFIBUS-DP as
an equivalent HEX number).

e Single underline:
Index (if the PMU is a decimal number, via PROFIBUS-DP as an equivalent

HEX number).

e Double underline:
Interconnection value: defines whether the parameter selected by the
parameter number is transferred as a 16-bit value or as a 32-bit value and at
which position in the PZD-setpoint telegram (PZDi), the parameter is

transferred.
e White background = MASTERDRIVES Compact PLUS,
CUPM, CUMC or CUVC (first
CBP)
e Grey background =  MASTERDRIVES FC (CU1),
VC (CU 2) or SC (CU 3)
Process data The actual-value process data (PZDi, i = 1 to 10) are assigned to the
interconnection, appropriate status words and actual values by the indexed parameter

actual-value channel P734.i/P694.i (CB/TB actual values). Each index stands for a process
data item (e.g. 5 — PZD5 etc.). Please enter the number of the
connector or parameter whose value and corresponding process data
item you wish to transfer in parameter P734 / P694 under the relevant
index.

The status word is always to be transferred in the PZD1 word of the PZD
reply (actual-value channel), and the main actual value in PZD2. What
additional items are assigned to the PZD (PZD1 up to, if necessary,
PZD10) is not specified. If the main actual value is transferred as a 32-bit
value, then it is assigned to PZD2 and PZD3.
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Example for the PZD interconnection for status word 1 (ZSW1), the main actual value
actual-value channel (HIW) and status word 2 (ZSW2).

At the converter via PMU Meaning

P734.1=32 | P694.1 =968 | Status word 1 (K032 /P968) is transferred in the actual-value
channel by means of PZD1.

P734.2=151 | P694.2=218 | The actual speed n/f (KK151 / P218) is transferred in the actual-value
channel by means of PZD2 (here, as a 16-bit quantity; PZD3 is

empty).

P734.4=33 | P694.4 =553 | Status word 2 (K033 /P553) is transferred in the actual-value
channel by means of PZD4.

Example: 32-bit main actual value

P734.2 =151 P694.2 = 218 | The actual speed n/f (KK151 / P218) is transferred in the actual-value
channel by means of PZD2 ...

P7343=151 | P694.3=218 |...and as a 32-bit value by means of PZD3.

o ltalics:
P734 / P694 (CB/TB actual value), if PMU is shown as a decimal number,
transferred via PROFIBUS-DP as an equivalent HEX (2B6 Hex).

e Single underline:
Index (if PMU is a decimal number, via PROFIBUS-DP as an equivalent HEX
number): Specifies at which position in the PZD actual-value telegram the

actual value selected by the parameter number is transferred.

e Double underline:
Parameter number of the required actual value.

o White background = MASTERDRIVES Compact PLUS,

CUPM, CUMC or CUVC (first
CBP)

e Grey background =  MASTERDRIVES FC (CU1),
VC (CU 2) or SC (CU 3)

NOTE If actual values are transferred as a 32-bit data item, you must enter the
appropriate connector number at two consecutive words (indices).
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8.2.7.3 Process data interconnection via standard telegrams

Definition PROFIdrive profile version V3 defines standard telegrams for cyclical
data exchange.

Telegram selection Process data can be interconnected for standard telegrams by means of

a Script file.

Structure of
standard telegrams

See also PROFIdrive version 3 (PNO: Order No. 3172).

Standard telegram 1:

PZD number 1 2

Setpoint STWA1 NSOLL_A

PZD number 1 2

Actual value ZSW1 NIST_A

Standard telegram 2:

PZD number 1 2 | 4

Setpoint STW1 NSOLL_B STW2

PZD number 1 2 | 4

Actual value ZSW1 NIST_B ZSW2

Standard telegram 3:

PZD number 1 2 | 4 5

Setpoint STWA1 NSOLL_B STW2 | G1_STW

PZD number 1 2 | 4 5 6 7 8 9

Actual value ZSW1 NIST_B ZSW2 | G1_ZSW G1_XIST1 G1_XIST2

Standard telegram 4:

PZD number 1 2 | 4 5 6

Setpoint STW1 NSOLL_B STW2 | G1_STW | G2_STW

PZD number 1 2 | 4 5 6 | 7 8 | o

Actual value ZSW1 NIST_B ZSW2 | G1_ZSW G1_XIST1 G1_XIST2
10 11 | 12 13 | 14

G2_ZSW G2_XIST1 G2_XIST2

Standard telegrams 5 and 6 are derived from standard telegrams 3 and 4 for the Dynamic Servo
Control (DSC) function.
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Standard telegram 5:

PZD number 1 2 | 3 4 5 6 | 7 8 | o
Setpoint STW1 NSOLL_B STW2 G1_STW XERR KPC
PZD number 1 2 | 3 4 5 6 | 7 8 | o
Actual value ZSW1 NIST_B ZSW2 G1_ZSW G1_XIST1 G1_XIST2
Standard telegram 6:
PZD number 1 2 | 3 4 5 6 7 8 9 10
Setpoint STW1 NSOLL_B STW2 G1_STW | G2_STwW XERR KPC
PZD number 1 2 | 3 4 5 6 | 7 8 | 9
Actual value ZSW1 NIST B ZSW2 G1_ZSW G1_XIST1 G1_XIST2
10 11 | 12 13 | 14
G2_ZSW G2_XIST1 G2_XIST2
Signals:
Signal No. [ Meaning Abbreviation Length Sign
16/32-bit
1 Control word 1 STWA1 16
2 Status word 1 ZSW1 16
3 Control word 2 STW2 16
4 Status word 2 ZSW2 16
5 Speed setpoint A NSOLL_A 16 with
6 Actual speed A NIST_A 16 with
7 Speed setpoint B NSOLL_B 32 with
8 Actual speed B NIST_B 32 with
9 Encoder 1 control word G1_STW 16
10 Encoder 1 status word G1_ZSW 16
11 Encoder 1 actual position 1 G1_XIST1 32
12 Encoder 1 actual position 2 G1_XIST2 32
13 Encoder 2 control word G2_STW 16
14 Encoder 2 status word G2_ZSW 16
15 Encoder 2 actual position 1 G2_XIST1 32
16 Encoder 2 actual position 2 G2_XIST2 32
25 Control deviation XERR 32 with
26 Position controller gain factor KPC 32 with
6SE7087-6QX70 (Version AG) Siemens AG
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8.2.7.4

NOTE

Process data monitoring

Please note the different parameter numbers for the types of unit with the
older function classes FC (CU1), VC (CU2) and SC (CU3).

In order to make these differences clear, these parameter numbers are
either printed in dark gray or have a dark-gray background.

P722.x (CB/TB TIgOFF) P695 (CB/TB TIgOFF)

With parameter P722. / P695, you can determine whether entering of process
data into the dual-port RAM by the CBP is to be monitored by the converter.

For parameter P722
¢ Index 1 is applicable for the first CBP and
¢ Index 2 is applicable for the second CBP.

To determine which CBP is the first one and which is the second one, see
section 8.2.5 "Mounting methods / CBP slots".

If process data monitoring has been activated, a fault in the DP master is
followed by a reaction of the converter, irrespective of the reply-
monitoring time in the CBP.

& P722x#0 | P722x=0 P695 #0 P695 =0

Response Reaction Reaction Reaction Reaction
monitor active Yes No Ve No

Response Reaction Reaction Reaction Reaction
monitor inactive No No No No

Table 8.2-12  Process data monitoring depending on P722.1/P695 and the response
monitor typ

When the DP master is being configured, it is specified whether telegram
traffic with the master is to be monitored by the slave (CBP). If response-
monitoring is active, the PROFIBUS-DP master passes on a time value
twp (watchdog time) to the Slave when a connection is made.

If the response-monitoring time expires, the CBP ceases to write process
data into the dual-port RAM. When this is combined with P722.x / P695,
it is therefore possible to plan your process data monitoring.

Siemens AG
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Response monitoring (watchdog) CBP TLgOFF
P722.1
two or
P695
DP-Master CBP Basic unit
Fig. 8.2-23  Effect of tyyp and P722.1 / P695
Response-monitoring time twp
Yes No
CPU (AG) IM308B/C CPU (AG) IM 308B/C Simatic
P722.x in STOP in STOP or in STOP in STOP "Supply off"
P695 Simatic "Supply
off
Converter Converter Converter Converter Converter
continues to continues to continues to continues to continues to
run with the run with the run with the run with the run with the
0ms useful data last | useful data last useful data last | useful data last | useful data last
received. received. received. received. received.
Alarm A083 Alarm Alarm A083
A083/A084
Converter
Fault trip with | Fault trip with continues to Fault trip with Converter
F082 after: F082 after: run with the F082 after: continues to
Watchdoa i Watchdoa i useful data last 10 run with the
atchdog time atchdog time ; ms
10 ms 2o 9 received. useful data last
10 ms 10 ms Fault trip with received.
F082 after
restart of CPU.
Table 8.2-13  Interaction of P722 / P695 and response monitoring (watchdog)
Always set parameter P722 / P695 to the value of 10 for operation with
the CBP. Monitoring of process data is thus activated/deactivated by the
value of the response monitoring time solely by the PROFIBUS-DP
master! The converter monitors the entering of process data in the dual-
port RAM from the instant at which the CBP enters valid process data in
the dual-port RAM for the first time. Fault FO82 can only be tripped after
this instant!
Process data whose complete control word (PZD1) has the value zero is
not passed on to the dual-port RAM by the CBP (alarm A083)! From
MASTERDRIVES MC V1.62 with CBP2 V>=2.21 and standard telegram
5 (PROFIdrive Profile V3 with equidistance) onwards, the process data
can be transferred to the dual-port RAM irrespective of the content of the
control word.
6SE7087-6QX70 (Version AG) Siemens AG
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DANGER

A fault is followed by a fault trip after
¢ Watchdog time + 10 ms

¢ The 10 ms correspond to the value 10 of parameter P722 / P695 and
can be neglected with respect to the response-monitoring value.

+ For additional operation with a Class || master, please bear in mind
the information in the section "Diagnosis with the Class Il master" of
Chapter 8.2.10.5.

If the "ON" command (bit 0) is interconnected with the dual-port RAM
interface, the following must be done for safety reasons:

An "OFF2" or "OFF3" command must be additionally parameterized to
the terminal strip/PMU as otherwise the converter cannot be powered
down by means of a defined command when there is a communications
breakdown!

8.2.8 Settings for the PROFIBUS-DP master (Class 1)

Master file (GSD)

Type-description file

PROFIBUS units have different performance characteristics.

In order to ensure that all master systems can correctly communicate
with the CBP in all the ways possible, the characteristic features of the
CBP are summarized in the form of an electronic data sheet (data file).

These so-called master files describe the characteristic features of a type
of unit clearly and completely in an exactly specified format.

For the different master systems, the characteristics are summarized in a
standardized master file (GSD) and, for the SIMATIC, in a type-
description file specific to the SIMATIC.

The CBP2 from V2.21 onwards supports PROFIdrive version 3. The
device master file (GSD) is stored as an ASCII file (S1028045.GSD) on
the floppy disk supplied with the CBP.

The GSD allows you to configure standard telegrams 1 to 6. It has been
generated according to revision 4 for PROFIBUS DP-V2.

To ensure complete compatibility between CBP and CBP2 V2.10, PPO
types can still be used for configuring purposes, as described below.
The CBP2 from V2.21 onwards can also be operated on the device
master file for the CBP and CBP2 V2.1 (SIEM8045.GSD).

The type-description file is also available as an ASCII file (SI8045AX.200
and S18045TD.200) on the floppy disk which accompanies the CBP.
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Selecting the type of So-called identification bytes are transferred in the configuration telegram

PPO of the PROFIBUS-DP master. These bytes determine the type of PPO for
the useful-data telegram.
These bytes can be assigned different values for selecting a particular
type of PPO (except for PPO type 1). For PPO type 4, for example, either
identification byte 0 = 245 and identification byte 1 = 0 can be entered or
only identification byte 0 = 245. If an unknown combination of
identification bytes is received, the CBP sets the bit "parameterization
error” in the diagnostic telegram to the PROFIBUS-DP master.
PPO | Identification byte | Identification byte | Identification byte | Identification byte | COMET200
0 1 2 3
type | Dec | Hex | COM | Dec | Hex | COM | Dec | Hex | COM | Dec | Hex | COM| Version
1 243 F3 4AX | 241 F1 2AX V4 x/V5.x
2 243 F3 4AX | 243 F3 4AX | 241 F1 2AX 0 0 0 V4 x/\V/5.x
2 243 F3 4AX | 243 F3 4AX | 241 F1  2AX V4 x/V5.x
2 243 F3 4AX | 245 F5 6AX V5.x
3 241 F1 2AX 0 0 0 V4 .x/VV5.x
3 0 0 0 241 F1 2AX V4 .x/VV/5.x
3 241 F1 2AX V4 x/V5.x
4 243 F3 4AX | 241 F1  2AX 0 0 0 V4 x/\VV5.x
4 243 F3 4AX | 241 F1  2AX V4 .x/VV5.x
4 243 F5 6AX V5.x
4 245 F5 6AX 0 0 0 V5.x
4 245 F5 6AX V5.x
5 243 F3 4AX | 243 F3 4AX | 243 F3 4AX | 241 F1 2AX | V4.x/V/5.x
5 243 F3 4AX | 243 F3 4AX | 241 F1  2AX | 243 F3 4AX | V4.x/V5.x
5 243 F3 4AX | 249 F9 10A V5.x
X
Table 8.2-14  Values for the identification bytes
6SE7087-6QX70 (Version AG) Siemens AG
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8.2.8.1 Operating the CBP with a SIMATIC S5

COM ET200 up to
Version V4.x

Example

When the CBP is used with a SIMATIC S5, it is operated as a standard
DP slave.

As possible master boards, the IM308 B or the IM308 C can be used, or
even the CP5431 in limited form.

The planning tools COM ET200 or COM PROFIBUS are available for
configuring the master station.

If older versions of these planning tools are used, you must copy the
master file or type-description file from the accompanying floppy disk into
the appropriate sub-directory of the planning software.

When configuring the CBP, please use the SI8045TD.200 type-
description file on the floppy disk.

Please copy the type-description file into the directory containing the
COM ET 200 files in the PG/PC.

CD C:\COMET200

COPY A:\SI8045TD.200 C:

The type of PPO is selected in the configuration mask of COM ET200 up
to Version V4.x by entering identification bytes in accordance with the
above table of identification bytes.
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COM ET200 WIN
and
COM PROFIBUS

Using the DVA_S5
module package

When configuring the CBP, please use the SI8045AX.200 type-
description file on the floppy disk only if the CBP has not yet been
included in the supplied version of the COM package.

Then copy the type-description file into the "TYPDAT5X" directory of the
COM installation in the PG/PC.

From COM PROFIBUS V3.2 onwards, the CBP is included as standard
and the type-description files on the floppy disk are then of no
significance.

When a CBP is being configured (pull out the selector buttons "DRIVES"
on the bus cable) and the suggested slave address is confirmed, a
selection mask called "Slave characteristics" appears on the screen. It
has the following appearance:

Slaveeigenschaften
Familie: Stationstyp: Bestellnummer:
T 2000 WEMASTER CRIVES CAP. ESETNO0 B4 0FEn.
ET 200L PM{BSE48 5513381 GSEA800-2PB01
ET 200X MASTER DRIVES CB1  GSE7090-0XX84-DAK0 BT
SIMATIC MICRO/MIDI M OPMP  BSE3190-0xX87-8PB0
SIMOVERT Konfigurieren... |
SIMOREG =
SIMADYN Parameirienen... |
Bezeichnung : I Hilfe |
I¥ Ansprechiiberwachung PROFIBUS-Adresse: | 3
Fehlermeldemodus: ¥ FREEZEfihig
Ckeiner < Q¥Z CFPEU ¥ S GFatiig

The required type of PPO is selected with this planning tool from a
selection table called "Required configuration”. This table appears
automatically when the menu item "Configure" is selected.

More information on how to configure data exchange between a CBP
and a SIMATIC S5 can be found in the description accompanying the
DVA_S5 module package.

The DVA_S5 module package (variable-speed drives with the SIMATIC
S5) implements data transfer between SIMATIC and SIMOVERT slaves
in accordance with the PROFIBUS profile for variable-speed drives and
thus facilitates creation of the user program. A data module with the
same appearance is always provided as the data interface, irrespective
of which S5-CPU the program runs on. The programmer, therefore, does
not need any detailed knowledge of the SIMATIC S5 system architecture
or of the system functions which may be required.

The DVA_S5 module package can be obtained from A&D WKF
Furth/Germany under MLFB 6DD1800-0SWO.
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8.2.8.2

CBP as S7 slave

Integrated
PROFIBUS
interfaces

CBP as a standard
DP slave

CBP as a standard
DP slave with
extended
functionality

S7 diagnosis

NOTE

Operating the CBP with a SIMATIC S7

The CBP can be operated in two ways with a SIMATIC S7:
¢ As a standard DP slave
¢ As a standard DP slave with extended functionality for SIMATIC S7

The CPUs with integrated PROFIBUS interface such as CPU315-2DP,
CPU413-2DP, CPU414-2DP or CPU416-2DP etc. can be used as the
possible S7 master.

The master station as well as the whole PROFIBUS network is
configured in the STEP 7 hardware manager.

Requirement: STEP 7 from V3.0 upwards

If your STEP 7 hardware catalog does not yet contain the entry
"MASTERDRIVES CBP", proceed as follows:

Copy the type-description file S18045AX.200 from the supplied floppy
disk into the STEP 7 index STEP7 a S7TDATA a GSD.

From STEP 7 version V4.01, the CBP is contained as standard in the
hardware catalog, i.e. from version V4.01 onwards, the floppy disks are
of no significance.

In the "Extras" menu of the SIMATIC hardware configuration, then select
the menu item "Update GSD files" and carry out this command.

You will find the CBP in the "Hardware catalog" menu under
"PROFIBUS-DP a Further field devices a Simovert". It appears there
under the name "MASTERDRIVES CBP".

To enable the CBP to be connected as a standard DP slave with
extended functionality for SIMATIC S7 (e. g. acyclical communication
with DriveMonitor) to the PROFIBUS-DP, a so-called DVA_S7 object
manager has to be installed as an add-on to STEP 7.

The DVA_S7 object manager is part of the DVA_S7 module package.

STEP7 basis software, Version V3.1 and upwards, is a requirement for
installation of the DVA_S7-OM.

The DVA_S7-OM takes on the function of a master file or type-
description file and supplements the unit characteristics stored there with
all the necessary S7 characteristics.

If the CBP is configured in SIMATIC S7 using the DVA_S7 object
manager, a diagnosis alarm is automatically generated for the converter
fault in the S7-CPU. This diagnosis alarm is derived from bit 3 of the
status word (collective fault) and results in a STOP of the S7-CPU if the
0OB82 (diagnostics organization block) is not programmed.

For the correct processing of the diagnosis alarm, the status word of the
converter always has to be transferred unchanged as the first word from
the converter to the CBP (see section "Process data interconnection").

When a converter fault occurs, the CBP2 does not generally trigger a
diagnosis alarm.
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The behavior of the S7-CPU during complete failure of a configured drive
or during an interruption in the bus cable can be controlled by
programming the relevant system organization modules OB86 and
OB122. If these system modules are not programmed, the S7-CPU also
goes into the STOP state if a configured drive fails or if a bus is
interrupted. Refer to Chapter 3 of the programming manual for the S7-
300/400 for detailed descriptions on the indicated system organization
modules.

After installation of the DVA_S7-OM , the CBP is shown as follows in the
hardware catalog:
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The type of PPO is selected in the hardware manager from the register
"Configuration" of the "Characteristics — DP slave" mask which is
automatically shown on the screen when the selectio