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Single-Motor and Multi-Motor Drives
0.55 kW to 250 kW (0.75 HP to 335 HP)




Configuring with PATH Plus

With the PATH Plus program,
three-phase drives fed by
frequency converters for
SIMOVERT® MASTER-
DRIVES Vector Control and
Motion Control units can be
configured easily and quickly.

The program is a powerful
engineering tool which sup-
ports the userin all stages of
configuration - from power
supply to the motor.
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Menu-guided selection and
layout of the frequency con-
verters enable the system
components and the motors
necessary for a specific drive
task to be determined. Auto-
matically displayed informa-
tion makes fault-free plan-
ning possible.

A comprehensive help sys-
tem also supports the first-
time user of the program.
PATH Plus provides a logical
and easy-to-use dialog proce-

dure to guide the planning
engineer towards a repro-
ducible and economically
efficient drive configuration,
starting with the mechanical
requirements of the machine
and the drive task involved.
The technical data of the fre-
guency converters and mo-
tors, the selected system
components and the neces-
sary accessories are listed in
detail.

PATH Plus enables drives to
be configured on the basis of
aload characteristic oraload
cycle and enables planning
of applications such as the
following:

W traversing and hoisting
gear,

B slewing gear,

M spindle drives,

B center winders and
B thrust crank.

PATH Plus also includes a
comfortable graphic display
for showing

B torque, speed, output, cur-
rent, velocity and accelera-
tion versus time and

B torque versus the rota-
tional speed.

Supply harmonic disturbanc-
es can also be calculated and
graphically displayed.

The planning and configuring
results can be stored, printed
out or copied to other user
programs via the clipboard.

PATH Plus is available with
eithera German or English
userinterface.

You can download the demo
version of PATH Plus from
the following Internet ad-
dress:
http://www.siemens.com/
automation/mc
(products&systems/drive
systems/software)

or use the fax form attached
to the catalog.

If you need the full version of
PATH Plus, contact your local
Siemens office and quote
the following order number:
6SW1710-0JA00-2FCO

You will find the address in
the appendix to this catalog.
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The products in this catalog are also
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tems described in this
catalog are manufac-
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Note

These technical data are intended for general information purposes.
Please observe the operating instructions and the references indicated on the products for installation, operation and
maintenance.

® BERO, COMBIMASTER, MICROMASTER, ProTool, SICOMP, SIMADYN, SIMATIC, SIMATIC HMI, SIMODRIVE,
SIMOLINK, SIMOREG, SIMOTION, SIMOVERT, SITOR, STER, STRUC and USS are Siemens registered trademarks.

All other products and system names in this catalog may be (registered) trademarks. Use of these names by third parties
for their own purposes may therefore infringe upon the trademark owners' rights.

¢ The technical data, selection and ordering data (Order Nos.), accessories and availability are subject to alteration.
¢ All dimensions in this catalog are stated in mm (inches).

© Siemens AG 2003
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Overview

The MASTERDRIVES
Motion Control (MC) frequ-
ency converters are specially
designed for industrial servo
drive applications.

In addition to the well-
proven modular hardware
concept, MASTERDRIVES
Motion Control offers a
modular software featuring

o freely interconnectable
function blocks and

e integrated technology
functions.

The MASTERDRIVES
Motion Control series is
compatible regarding

e communication,

e technology,

e operator control and
visualization

and is available for line volt-
ages of 3-ph. 380V to 480V
AC, 50/60 Hz, and in the fol-
lowing designs, depending

on the power rating:

e Compact PLUS
0.55 kW to 18.5 kW
(0.75 HP to 25 HP)

e Compact units
2.2 kW to 37 kW
(3 HP to 50 HP)

e Chassis units
45 kW to 250 kW

(60 HP to 335 HP).

The MASTERDRIVES
Motion Control concept is
characterized by:

e a very high-level dynamic
response

e positioning

e angular synchronism
between drives

e cam plates.

It thus satisfies the most
stringent demands placed
on servo technology.

The MASTERDRIVES
Motion Control converters
are excellently matched to
Siemens compact and high-
ly dynamic servomotors.

These synchronous servo-
motors and asynchronous
servomotors are primarily
suited for highly dynamic ap-
plications.

Corresponding to highly
dynamic MC control on the
motor side, MASTER-
DRIVES AFE (Active Front
End) using active line-angle-

Siemens DA 65.11 - 2003/2004

oriented vector control is
now available on the line side
for optimum energy supply.

MASTERDRIVES AFE is
characterized by:

e absence of system pertur-
bations, i.e. very good
overall power factor

o stall-protected operation
even in the event of supply
dips and supply failure

e highly dynamic rectifier and
regenerative units

e reactive-power compensa-
tion possible

e fourquadrant operation.

The program is rounded off
by a complete spectrum of
system components and
accessories.

Customer-specific, integrated
solutions (automation —

Customized solutions

The compact and chassis
units can be used in air
cooled or water-cooled con-
trol cabinets and plant con-
figurations.

converter — motor) are avail-
able for many applications in
all industrial sectors.

For MASTERDRIVES,
easy-to-use project-planning
tools (PATH) and start-up
tools (DriveMonitor) are
available.

Siemens' world-wide service
and sales network enable all
our customers and
MASTERDRIVES users to
obtain direct access to
expert advice and project
planning as well as training
and service.

Rectifier and regenerative
units can also be provided
as Active Front End units.

Our sales departments,
working with our applica-
tions workshops, will help
you to find the best solution
for your requirements.



Overview

Optimal integration of drives into the world of automation

PC/PG SIMATIC HMI® SIMATIC® S7 SIMOTION®
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SIMOVERT MASTERDRIVES Motion Control
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Overview

Technical Selection and Engineering Dimension
data ordering data information drawings
Page Page Page Page
Line-side components
Main circuit-breakers - 3/20 - -
Fuses 2/5 3/21 6/23, 6/50 -
Reactors 2/5 3/22 6/50 7/8-7/10
Radio-interference 2/5 3/22 6/50 7113-7114
suppression filters
Clean-Power-Filter 3/26 6/53, 6/54 -
Rectifier units 2/2,2/4 3/10,3/16 6/6,6/22,6/23,6/33,6/34  7/2-7/4
6/45, 6/46, 6/51
AFE rectifier/regenerative units 2/4 3/10,3/16 6/52-6/55 713,714
Rectifier/regenerative units 2/2,2/4 3/14,3/16 6/45, 6/46 7/3,7/4
System components
Braking units 2/5 3/18 6/20, 6/48, 6/56, 6/57 7/6
Braking resistors 2/5 3/18 6/2,6/6, 6/20-6/22, 716,717
6/26, 6/28, 6/33, 6/48
Capacitor module - 3/19 6/7,6/20-6/23, 72
6/26-6/28, 6/33, 6/35
DClink module - 3/19 6/35 72
DC link rail - 3/19 - -
Power Sections
Converters 2/2,2/3 3/2-3/9, 6/6-6/11, 6/26-6/30, 7/2-7/5
4/8-4/15 6/37,6/38, 6/41, 6/42
6/59-6/65
Inverters 2/2,2/3 3/2-3/9 6/5, 6/6, 6/19, 6/21-6/23, 7/2-7/5
4/4-4/15 6/32, 6/39, 6/40, 6/43,
6/44,6/50, 6/51, 6/57,
6/59-6/61
Electronic options
Encoder boards - 3/6 6/60, 6/61 -
Communication boards - 3/6 6/60, 6/61, 6/78-6/85 -
SIMOLINK drive coupling - 3/6 6/2, 6/79-6/81, 6/93, -
Technology boards - 3/6 6/96 -
Software packages
Freely-programmable function blocks - 3/36 -
Technology functions e Positioning - 3/9 6/87,6/88, 6/91 -
e Angular synchronism — 3/9 6/87,6/88, 6/93, 6/94 -
Engineering package Drive ES 3/42 3/42
Interconnectlng Systems
Encoder cables 2/6, 3/31 3/32 6/62-6/67,6/102 -
Power cables 2/6, 3/31 3/32 6/102 -
Motors
1FK. and 1FT6 synchronous motors - 4/4-4/1 6/2-6/7 7116-7/27
1PH7 compact asynchronous motors - 4/8, 4/9 6/2-6/7 7128-7/32
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Overview

Basis Note: : .
information These selection guidelines are also supported Speed [rpm] n
by the PATH Plus planning tool. Lo !
| [
I I [ |
R
Torque T eql | ; } T
JL A
g | 1 ]
In order to select the correct drive, the speed and ] O I I
the load torque curves must be known.
Step
1 Determining the degree of protection of the motor:
IP23; IP55; IP64; IP65; IP67 For details, see Catalog DA 65.3 Section 1
Step
2 Determining the supply voltage/motor voltage:
380 V to 400 V; 460 V to 480 V
Step
3 Determining the type of construction of the motor: For details, see Catalog DA 65.3 Section 7
IM B 3 (foot mounting); IM B 5 (flange mounting); IM B 35 (foot and flange mounting)
Step
4 Determining the maximum torque 7yax from the load torque curve
Step
5 Determining the average (rms) torque 7yms
For details, see Section 6
Step
6 Determining the type of motor needed: For allocation, see pages 4/2, 4/3
1FK., TFT6 synchronous servomotor or 1PH7, 1PL6, 1PH4 asynchronous servomotor
Step
7 Selection of the motor which satisfies the following criteria:

Synchronous motor:

Nmax = Nrated

Trms = Trated

The load points (n;, 7)) must
be below Tmax, perm OF below
the voltage limit curve.

Asynchronous motor:

Nmax Must not be exceeded

Trms = Trated

The load points (n;, 7j) must be

at least 30 % lower than the stalling
torque curve.

Step
8 Determining the type of encoder system needed:
Incremental encoder TTL (only asynchronous servomotors); resolver; incremental encoder;
absolute-value encoder For details, see Catalog DA 65.3, Section 4
Step
9 Complete order number for the motor with all the options needed:
Order number for motor: 1FK6 C1C1C1-C1C0C000C00-C100C0
1FK7 OO O-00000-0000
1FTe OO O-O00000-0000
1PH7 OO O-00000-0000
1PL6 OO O-O00000-O00000
1PH4O00O0-00000- z
Codes
Step
10 Selection of the power cable required: see Section 3; Engineering information Section 6
Order number for power cable:
Order number for coupling:
(for non-preassembled cables)
Step
1
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Overview

Step
" Selection of the encoder cable required: see Section 3; Engineering information Section 6
Order number for encoder cable:
Order number for couplings:
(for non-preassembled cables)
Step
12 Specifying the type of unit:
Converter preferred for Inverter preferred for
single-axis systems multi-axis systems
Specifying the design and the relevant type [standard or Performance 2 (P2)]:
Compact PLUS Compact and chassis units
In the case of 0.55 kW (0.75 HP) to 18.5 kW (25 HP) 2.2 kW (3 HP) to 250 kW (335 HP)
standard overload')
Step - - -
13 Selection of the appropriate converter/inverter:
Converter/inverter for motors 1FK., 1FT6 see pages 4/4 to 4/12
Converter/inverter for motors 1PH7, 1PL6, 1PH4 see pages 4/12 and 4/15

and Catalog DA 65.3, Section 3

L bz vl Order number for converter/inverter:

overload conditions

Ste
14p

Selection of the converter/inverter which meets the overload requirements:
Irms < In conv
Imax < 1.6 X Iy cony [Up to 160 kW (215 HP)];
Imax < 1.36 X I, cony [200 KW (270 HP) to 250 kW (335 HP)]
Imax < 3.0 X I, conv, 250 ms, cycle time 1s (Compact PLUS units)
Order number for converter/inverter:

Selection of the rectifier unit or rectifier/regenerative unit: see Section 3
(if rectifier unit or rectifier/regenerative unit is necessary)

Determining the encoder boards: see Sections 3 and 6
SBP; SBR 1/2; SBM2
Integration of the option boards see page 6/61
Slot:
Order number/code(s):

Step
17 Is a communication board necessary?
For USS and for analog RS485/232 as standard, no option.
For PROFIBUS DP, a CBP2 is necessary. For SIMOLINK, an SLB is necessary.
Further communication options see Sections 3 and 6
Integration of the option boards see page 6/61

Slot:
Order number/code(s):

8 EB1 or EB2 expansion board for additional inputs/outputs:
Description see pages 6/68 to 6/71
Integration of the option boards see page 6/61

Slot:
Order number/code(s):

Are optional technology functions needed?
Description of technology software see page 6/87
Description of technology board (only compact and chassis units) see page 6/96
Order number for technology software:
or Order number for technology board and LBA:

S;gp For additional options such as commutating reactors, radio-interference suppression

filters, capacitor module, OP1S see Section 3

30, cycle time 300 s [up to 160 kW (215 HP)J; 1, < 1.36x I, [200 kW (270 HP) to 250 kW (335 HP)J;
250 ms, cycle time 1 s (Compact PLUS units).

nconv/

nconv/

Siemens DA 65.11 - 2003/2004
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PLUS units chassis units
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echnical
data

General technical data
Converters/inverters

Rectifier units

AFE rectifier/regenerative units
Rectifier/regenerative units
Braking units and braking resistors
Line-side components

e Line fuses

e Line commutating reactors

e Line filters

Interconnecting systems
e 6FX5 and 6FX8 cables

Siemens DA 65.11 - 2003/2004




Technical data

Converters, inverters, AFE inverters, rectifier units, rectifier/regenerative units and braking units

Cooling types

Air cooling
Permissible ambient and cooling-medium
temperature during operation

Forced ventilation with integral fan

0°Cto +40°Cor0°Cto +45 °C3) (32 °F to 104 °F or 32 °F to 113 °F3))

Water cooling?)

® Operating pressure

® Cooling water inlet temperature

® Cooling-water requirement

® Particle size

® Permissible ambient temperature during operation

0.8to 1 bar

+5°C1t030°C (41 °F to 86 °F)

dependent on enclosure size (see selection table)
<0.5mm(0.02in)

0°C to +40°C (32 °F to +104 °F)2)

Permissible ambient temperature
® During storage and transport

-25°Cto +70°C (13 °F to +158 °F)

Installation altitude

< 1,000 m (3,281 ft) above sea level (100 % load capability)
> 1,000 m (3,281 ft) to 4,000 m (13,123 ft) above sea level
(for reduction curves, see Section 6)

Humidity rating

Relative humidity < 95 %. Moisture condensation not permissible

Climatic category

Class 3K3 to EN 60 721-3-3

Environmental class

Class 3C2 to EN 60 721-3-3

Insulation Pollution degree 2 to DIN VDE 0110-1 (HD 625.1 S1: 1996)
Moisture condensation not permissible

Overvoltage category Category Il to DIN VDE 0110-1 (HD 625.1 S1: 1996)

Overvoltage strength Class 1to DIN VDE 0160

Degree of protection

To DIN VDE 0470, Part 1 (EN 60 529) IPO0 and IP20

Protection class

Class|toEN 61 140

Shock protection

To DIN VDE 0106 Part 100 and BGV A2 (previously VBG 4)

Radio-interference level
o Standard
® Options

To EMC product standard EN 61 800-3 for variable-speed drives
No radio-interference suppression
Class B1 or Class AT to EN 61 800-3

Additional information

The units are motor-side ground-fault-protected, short-circuit-proof and
may be operated under no-load conditions

Paint finish

Forindoor installation

Mechanical specifications
For stationary applications:
Constant amplitude

o of deflection

® of acceleration

During transport:

o of deflection

® of acceleration

To EN 60 068-2-6
0.075 mm (0.003 in) in the frequency range 10 Hz to 58 Hz
9.8 ms2 (32 ft/s?) (1 x g) in the frequency range > 58 Hz to 500 Hz

3.5mm (0.14in) in the frequency range 5 Hz to 9 Hz
9.8 ms2 (32 ft/s?) (1 x g) in the frequency range > 9 Hz to 500 Hz

Approvals according to UL/CSA

Converters and inverters

Rectifier units and rectifier/regenerative units’)
Braking units and load resistors

Radio interference suppression filterd)
Free-wheeling diode on the DC bus')

Line commutating and outputreactors (iron)
3NE3 and 3NES8 series fuses are R

UL File No. CSA File No.

E 145153 LR 21927, LR 219278-673)
E 145153 LR 21927

E 145153 LR 21927

E 145153 LR 21927-67R

E 145153 LR 21927

E 103902

E167357/JFHR2

1) UL and CSA only apply in combination with
SIMOVERT MASTERDRIVES converters or
inverters.

Siemens DA 65.11 - 2003/2004

2) With derating to 50 °C (122 °F).
3) For Compact PLUS units.

4) For compact and chassis units.

5) In preparation for radio-interference suppression
filter 6SE70 ... - . EP87—. .. for Compact PLUS
units.



Technical data

Compact PLUS units Compact and chassis units
Rated voltage
Line voltage 3-ph. 380 VAC (15 %) to 480 V AC (+10 %) 3-ph. 380 VAC (-15 %) t0 480 V AC (+10 %)
DC link voltage 510V DC (15 %) to 650 V DC (+10 %) 510V DC (-15 %) to 650 V DC (+10 %)
Output voltage 3-ph. 0V AC t0 0.86 x line voltage 3-ph. 0V AC to 0.86 x line voltage
Output voltage, inverter 3-ph. 0V AC to 0.64 x DC link voltage 3-ph. 0V AC to 0.64 x DC link voltage
Rated frequency
Line frequency 50/60 Hz (+6 %) 50/60 Hz (+6 %)
Output frequency/max. digital resolution 0 Hz to 400 Hz/0.001 Hz 0 Hz to 400 Hz/0.001 Hz
Pulse frequency 5 kHz to 8 kHz2) P2:2.5t0 10kHz") 5kHzto8kHz")?) P2:2.5to0 10 kHz")
Rated motor output 0.55 kW (0.75 HP) to 18.5 kW (25 HP) 2.2 kW (3 HP) to 250 kW (335 HP)
Load class Il to EN 60 146-1-1
Base load current 0.91 x rated output current 0.91 x rated output current
Short-time current 3 x rated output current -
Short-time duration 250 ms -
Short-time cycle 1s -
Overload current 1.6 x rated output current 1.6 x rated output current3)
Overload duration 30 (10 % of the cycle time) 30 s (10 % of the cycle time)3)
Overload cycle time 300s 300s
Power factor?)
e fundamental >0.98 >0.98
® overall 0.931t00.96 0.931t00.96
Efficiency 0.90t00.98 0.961t00.98

Reduction curves

Permissible rated current

* 100 w\\\ O — ADA65-5467b
A’ \\-.\ Max. pulse frequency, depending on output and
75 ~ enclosure size
sonmeennnnn for Compact PLUS units
50 8 kHz
(up to 10 kHz with Performance 2)
fortype A, B, C and D units,
25 8kHz chassis ratings 45 kW (60 HP) and 55 kW (75 HP)
5 6 7 75 8 9 kHz 10 (up to 10 kHz with Performance 2)
Pulse frequency —= = chassis ratings with 75 kW (100 HP) and 90 kW (120 HP)
z

Permissible rated current for Performance 2 units

(up to 10 kHz with Performance 2)
= = chassis ratings with 110 kW (150 HP) and 132 kW (175 HP)

G_DAB5_EN_06052a

*100 == e -------.: 7.5kHz

o =~ | = = = = chassis ratings with 160 kW (215 HP) and 200 kW (270 HP)

% I \\.%< : 6 kHz g

75 H I~ For the 250 kW (335 HP) unit, only 5 kHz is possible.
I 1 ~a . . .
1 I ~= From firmware version 2.1 and upwards with Performance 2, apulse
i H ~ frequency of 2.5 kHz for higher outputs is also possible.

%0 H I These units can be delivered on request with up to 710 kW (952 HP).
1 1
| |

25 1 6

5 6 7 75 8 9 kHz 10

Pulse frequency —=

Overload characteristic

Output current/rated output current

Short-time characteristic for Compact PLUS units

Output current/rated output current

3 3
t2 f
1
IU/IuA u/lua
2 2
1.6 p—
1 « 1
0.91 8 0.91 N
5 I3
g g
o [=}
0 < 0 <
0 30 100 200 s 300 0 0.25 1 1.25 s 2
t— t——

1) See reduction curves.

2) For standard units, the pulse frequency is limited
to 8 kHz due to processor utilization, with Perfor-
mance 2 to 10 kHz.

The short-time overload capacity of the Compact PLUS units is
additionally limited by the 12 t-calculation (overload characteristic).

3) 1.36 x rated output current for 200 kW (270 HP) 4) With a V = 2 % commutating reactor.
and 250 kW (335 HP) units with 60 s overload
duration.
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Technical data
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Compact PLUS units Compact and chassis units
Rated voltage
Line voltage 3-ph. 380 VAC (-15 %) t0 480 V AC (+10 %) 3-ph. 380V AC (-15 %) to 480 V AC (+10 %)
Output voltage 510V DC (15 %) to 650 V DC (+10 %) 510V DC (15 %) to 650 V DC (+10 %)
Rated frequency

Line frequency

50/60 Hz (+6 %)

50/60 Hz (+6 %)

Rated motor output

15 kW, 50 kW, 100 kW

15 kW to 250 kW

Load class Il to EN 60 146-1-1
Base load current

0.91 x rated output current

0.91 x rated output current

Short-time current

3 x rated output current

Short-time duration

250 ms

Short-time cycle Tsat15kW, 12 sat 50 kW and 100 kW -
Overload current 1.6 x rated output current for max. 30 s 1.36 x rated output current
Overload duration 30s 60 s (20 % of the cycle time)
Overload cycle time 300s 300s
Power factor')
® fundamental =0.98 >0.98
e overall 0.931t00.96 0.931t00.96
Efficiency 0.995 0.99t0 0.995
Compact and chassis units
Rated voltage
Line voltage 3-ph. 380 V AC (-20 %) to 460 V AC (+5 %)
Output voltage Factory setting:

Operating range of the DC link voltage control

600 V DC for compact units
632V DC for chassis units

Minimum: 1.5-fold of the rms value of the applied voltage

Maximum: 740V

Rated frequency
Line frequency

50/60 Hz (+10 %)

Rectifier/regenerative output

6.8 to 260 kW

Load class Il to EN 60 146-1-1
Base load current

0.91 x rated input current (from/to the line supply)

Short-time current

1.36 x rated input current for 60 s

1.6 x rated input current for 30 s for units up to enclosure size G

Cycle time 300s
Supply power factor
® fundamental 1 (factory setting)
®overall >0.99
Efficiency >0.98
Compact and chassis units
Rated voltage
Line voltage 3-ph. 380 VAC (-15 %) to 480 V AC (+10 %)
motoring
Line voltage 3-ph. 455V AC (-15 %) to 576 V AC (+10 %)
regenerating
Output voltage 510V DC (=15 %) to 650 V DC (+10 %)
Rated frequency

Line frequency

50/60 Hz (+6 %)

Rated motor output

7.5 kW to 250 kW

Load class Il to EN 60 146-1-1
Base load current

0.91 x rated output current

Short-time current

1.36 x rated output current

Cycle time

300s

Overload duration

60 s (20 % of the cycle time)

Power factor, motoring

® fundamental >0.98
e overall 0.931t00.96
Efficiency 0.99 10 0.995

1) With a Vp = 2 % commutating reactor.

Siemens DA 65.11 - 2003/2004

2) Where there is a fast changeover from
motoring mode to generating mode,
adeadtime of 156 ms is to be taken into
account.



Rated voltage
DCllink voltage

SIMOVERT MASTERDRIVES Motion Control

Technical data
e

5170V DC (-15 %) to 650 V DC (+10 %)

Braking units and braking resistors

Switch-on thresholds
Upper threshold

774\1)

Lower threshold

673V

Load class Il to EN 60 146-1-1
Rated power Py,

5 kW to 170 kW, P,o power at the upper switch-on threshold: the duration depends on the internal or external
resistor

Continuous power Py

Continuous power: value is dependent on the internal or external resistor

Short-time power rating Ps

1.5 x Pyo power at the upper resistor threshold: the duration depends on the internal or external resistor

Cycle time Ns
Overload duration 20 s (22 % of the cycle time)

Line-side components
Line fuses

For technical data of the line fuses, see Catalog
“SITOR Semiconductor Protection Fuses for
Converters” DA 94.1

(Order No.: E20002-K4094-A111-A2-7600)

Line commutating reactors

Permissible ambient temperature during
operation

-25°Cto+70°C(-13 °F to +158 °F) (4EP)
—-25°Ct0 +80 °C (-13 °F to +176 °F) (4EU)

Storage temperature

—25°Ct0+80°C (-13°F to +176 °F)

Permissible moisture conditions

Relative humidity at +40 °C (+104 °F)
Occasionallyupto 100 %

Yearly average upto 80 %

Occasional moisture condensation permissible

Degree of protection

IPOO

Rating of the creepage distance and air distance

Pollution degree 2 to DINVDE 0110

Rated voltage for the insulation (for installation
altitudes up to 2000 m above sea level)

Type 4EP, 4EU24 to 4EU43 (DIN VDE 0550)
500V AC at V (line voltage) < 500 V

Recommended ratio of the system fault power
to the drive power

>33:1

Use with converters and rectifier units

2 % line commutating reactor

Use with converters and rectifier/regenerative
feedback units

4 % line commutating reactor

For further technical data regarding the mechanical

design, see Catalog PD 30

(Order No.: EB6060-K2803-A101-A1, only available in German).

Line filters?)

Line filters to DIN VDE 0875, Part 11
(EN55011) Class B1

Reduction of radio-interference voltages of the converters, rectifier units, rectifier/regenerative feedback units
with a power output of up to 37 kW to the limit values for public power systems (filters also comply with limit
values according to Class A1).

Line filters to DIN VDE 0875, Part 11
(EN55011) Class A1

Reduction of radio-interference voltages of the converters, rectifier units, rectifier/regenerative feedback units
with a power output of up to 200 kW to the limit values for industrial power systems.

1) Compact PLUS 750 V. A brake chopper is built
into the standard version of the Compact PLUS

converter and rectifier units.

2) Line filters for the Compact PLUS series up to
7.5 kW contain a commutating reactor Vp = 2 %.
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Technical data

6FX5 and 6FX8 cables

Technical characteristics
and applications

The 6FX5 and 6FX8 cables
are suitable for use with an
extremely wide range of

production and processing

They satisfy very high

requirements and are charac-

terized by

e long bending cycles with
small bending radii

e resistance to aggressive

i
G
I

Ll

The cables are sold by the
meter but can also be sup-
plied as prefabricated cables
(with plugs).

The prefabricated cables of-

fer the following advantages:

e The savings in logistics,
construction and purchas-
ing reduce overall costs.

The 6FX cables, prefabri-
cated and sold by the meter,
are described in detail in

machinery. agents » The exact length can be Catalog NC Z.
The cables can be used uni- e environmental friendliness ordered to the meter.
versally and are: (CFC, silicone and halogen e They are subject to exten-
e resistant to mechanical and free) sive tests, thus ensuring

chemical stress, « high contribution to electro- outstanding quality.
o CFC and silicone free magnetic compatibility. e They are safe and reliable,

' as they are optimally
* EMC-tested, matched to the compo-
o UL-certified. nents to be connected.
Technical data
MOTION CONNECT 500 MOTION CONNECT 800
6FX500.—..... —....type 6FX800.—..... —....type

Certifications
Power/signal cables
e \VDE") yes yes
e c/UL or UL/CSA 758/C22.2N.210.2-M9C 758/C22.2N.210.2-M9C
e UL/CSAFile No.2) yes yes
Electrical data acc. to DIN VDE 0472
Rated voltage
® power cable Vy/V

— supply cores 600/1000V 600/1000 V

— signal cores 24V (VDE) 1000V (UL) 24V (VDE) 1000V (UL/CSA)
® signal cable 30V 30V
Test voltage
® power cable

— supply cores 4KV s 4 kVims

— signal cores 2kVims 2 KkVims
® signal cable 500 Vs 500 Vs

Operating temperature
on the surface

rated voltage

o fixed cable

® moving cable

Mechanical data
Max. tensile stress per conductor cross-section

—-20°Cto +80°C (-4 °F to +176 °F)
0°Cto +60°C (32 °F to +140 °F)

-50°Cto +80 °C (-58 °F to +176 °F)
—20°Cto +60 °C (-4 °F to +140 °F)

e fixed cable 50 N/mm?2 50 N/mm2
® moving cable - 20 N/mm?
Smallest permissible bending radius
e fixed cable (power cable) 5 X Dppax 6 X Dpnax
fixed cable (signal cable) see CatalogNC Z see CatalogNC Z
® moving cable (power cable) see Catalog NC Z see Catalog NC Z
moving cable (signal cable) see CatalogNC Z see Catalog NC Z

Torsional stress

30 °/m absolute

30 °/m absolute

Power cable bends

® 1.5t0 6 mm?2 + signal 100x 103 10x 106

® 10to 50 mm? 100x 103 3x108

Signal cable bends 2x108 10x 106

Traverse rate (power cables)

® 1.5t06 mmZ + signal 30 m/min. 180 m/min.

® 10to 50 mm? 30 m/min. 100 m/min.

Traverse rate (signal cables) 180 m/min. (6 m); 100 m/min. (15 m) 180 m/min.

Acceleration (power cables) 2 m/s? 5m/s? (5m); 10 m/s? (2.5 m)
Acceleration (signal cables) 5 m/s? 5m/s2(5m); 10 m/s? (2.5 m)
Chemical data

Insulation material CFC free halogen, silicone and CFC free, DIN 47 2815/IEC 60 754-1

Oil resistance

DIN VDE 0472, part 803, type of test B
hydraulic oil only

VDE 0472, part 803, type of test B

Outer sheath
e power cable
® signal cable

PVC, color DESINA: orange RAL 2003
PVC, color DESINA: green RAL 6018

PUR DIN VDE 0282, part 10, color DESINA: orange RAL 2003
PUR DIN VDE 0282, part 10, color DESINA: green RAL 6018

Flame resistant3)

IEC60332.3

IEC60332.3

The cables are not suitable for outdoor use.

The technical data of these cables only apply to simple bends with horizontal travel of up to five meters.
Degree of protection for the customized power and signal cables and their extension cables when plugged and closed: IP67

1) The corresponding registration numbers are
printed on the cable sheath.
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2) The File No. of the respective manufacturers are

printed on the cable sheath.

3) VW1 is printed on the cable sheath for UL/CSA,
but not for c/UL.



selection and
ordering data

Converters and inverters

e Order number examples

e Basic units

e Electronics options

e Control board for compact and chassis units
e Technology software

Rectifier units
AFE rectifier/regenerative units
Rectifier/regenerative units

Options

e Supplementary Order codes

e |solation amplifier boards

e SCI1 and SCI2 interface boards

e Rectifier units and 24V DC power supply unit
e Coupling relay

DC link system components

e Braking units and braking resistors
e Capacitor module

¢ DC link module

e DC link bus bars

Line-side power options
e Converters
e Rectifier units
o AFE rectifier/regenerative units
o Rectifier/regenerative units,
25 % power-on duration

DC link power options

System components for braking units
and braking resistors

Interconnecting systems

e Connection overview

e Current carrying capacity of PVC-insulated
copper conductors

e Correction factors

e Power cables for 1FK., 1FT6, 1PH, 1PL6

e Encoder cables

Mechanical system components

Operator control, visualization and
communication with SIMATIC

e OP1S comfort operator control panel
o APMU adapter for cabinet-door mounting
e Communication package for SIMATIC S5

e Start-up, parameterization and diagnostics
with DriveMonitor

Engineering system Drive ES

Siemens DA 65.11 - 2003/2004



Selection and ordering data

Order number examples
Compact PLUS, compact and chassis units

SIMOVERT MASTERDRIVES 6SE7 series

eg. 6SE7031-0EE50-2Z

Compact PLUS units, compact units, chassis units

Multiplier for output current

eg:2=x1 .
5210 Example:
42 %100 Multiplier = 10
First two positions of output current: 10
First two positions for output current Output current rounded off = 100 A

Supply voltage code e.g. E = 3-ph. 400480V AC

Size e.g. chassis size E (P for Compact PLUS units, A to D for compact units, E to K for chassis units)

Control version 5 = SIMOVERT MASTERDRIVES Motion Control

7 = SIMOVERT MASTERDRIVES Motion Control Performance 2

Function release

Supplementary order codes for options

Siemens DA 65.11 - 2003/2004



Selection and ordering data

Basic units
Nominal Selection data Converter units Inverter units Total Dimensions For Weight _Cool—
POWET " Rated  Short- Rated Line IOt WxHxD dimen- IeE
rating’) output  time DClink current lsoia?} Z'Cm dll
current current/  current  (only for T0KHZ2) BN fe=
Overload conver- z gg. see qulre-t—
current3) ters) tigr?—7 en
ln conv Imax. IDCrated Conv. Inv.
kW mm X mm x mm kg md/s
(HP) A A A A Order No. Order No. kW kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph.380 V to 480 V AC and DC voltage 510 V to 650 V DC
Compact PLUS units
0.55 1.5 4.5/2.4 - 1.7 6SE7011-5EP10%)6) 0.070 45 x 360 x 260 2 3.4 0.002
(0.75) (1.8x14.2x10.2) (7.5) (0.071)
1.1 3.0 9.0/4.8 - 83 6SE7013-0EPLI0%)) 0.104 67.5 x 360 x 260 2 3.9 0.009
(1.5) (2.7x14.2x10.2) (8.6) (0.318)
1.5 5.0 15/8 = b5 6SE7015-0EPL[10%)6) 0.150 67.5x 360 x 260 2 4.1 0.009
(2) (2.7x14.2x10.2) (9) (0.318)
3 8.0 24/12.8 = 8.8 6SE7018-0EPL10%)6) 0.216 90 x 360 x 260 2 4.5 0.018
(4) (3.5x14.2x10.2) (9.9) (0.636)
4 10 30/16 = 9.7 6SE7021-0EPL10%)6) 0.240 90 x 360 x 260 2 4.5 0.018
(5) (3.5x14.2x10.2) (9.9) (0.636)
5.5 14 42/22.4 = 12.6 6SE7021-4EPL10%) 0.270 135 x 360 x 260 2 10.8 0.042
(7.5) (5.3x14.2x10.2) (23.8)  (1.483)
75 20.5 61.5/32.8 - 16.7 6SE7022-1EPL10%) 0.340 135 x 360 x 260 2 10.9 0.042
(10) (5.3x14.2x10.2) (24) (1.483)
1 27 81/43.2 = 23.2 6SE7022-7EPL10%) 0.470 180 x 360 x 260 2 14.7 0.061
(15) (7.1x14.2x10.2) (32.4) (2.154)
15 34 102/54.4 = 31.7 6SE7023-4EPL10%) 0.630 180 x 360 x 260 2 14.9 0.061
(20) (7.1x14.2x10.2) (32.9) (2.154)
0.75 2.0 6.0/3.2 2.5 = 6SE7012-0TPI0 0.066 45x360 x 260 2 3.0 0.002
(1) (1.8x14.2x10.2) (6.6) (0.071)
15 4.0 12/6.4 5.0 - 6SE7014-0TPI0 0.086 67.5x360x260 2 3.4 0.009
(2) (2.7x14.2x10.2) (75)  (0.318)
2.2 6.1 18.3/9.6 7.3 - 6SE7016-0TPL10 0.116 67.5x360x 260 2 3.4 0.009
(3) (2.7x14.2x10.2) (7.5) (0.318)
4 10.2 30.6/16.3 12.1 - 6SE7021-0TPL10 0.156 90 x 360 x 260 2 3.8 0.018
(5) (8.56x14.2x10.2) (8.4) (0.636)
5.5 13.2 39.6/21.1 15.7 - 6SE7021-3TPL10 0.240 135x360x 260 2 8.8 0.042
(7.5) (5.3x14.2x10.2) (19.4) (1.483)
7.5 17.5 52.5/28 20.8 = 6SE7021-8TPL10 0.300 135x360x260 2 8.9 0.042
(10) (5.3x14.2x10.2) (19.6) (1.483)
1 255 76.5/40.8 30.4 = 6SE7022-6TPL10 0.410 135x360x 260 2 9.0 0.042
(15) (5.3x14.2x10.2) (19.8)  (1.483)
15 34 102/54.4 40.5 = 6SE7023-4TP10 0.560 180 x360x 260 2 12.7 0.061
(20) (7.1x14.2x10.2) (28) (2.154)
18.5 875 112.5/60 44.6 = 6SE7023-8TPL10 0.660 180 x 360 x 260 2 12.9 0.061
(25) (7.1x14.2x10.2) (28.4) (2.1564)
A A
“Safe Stop” option possible with code K80 Power ratings over 250 kW (335 HP) to 710 kW
SIMOVERT MASTERDRIVES Motion Control 5 5 (951 HP) possible on request for Performance 2
SIMOVERT MASTERDRIVES Motion Control Performance 25) 7 7 units.

1) The quoted nominal power ratings for

SIMOVERT MASTERDRIVES serve only as a
guide for the selection of other components.
The exact drive output depends on the motors
connected, and this should be taken into ac-

count when planning.

2) 10 kHz with Compact PLUS units, 5 kHz with
compact and chassis units. 2.5 kHz for power
ratings over 250 kW (335 HP) only possible on

request with Performance 2 units.

3) Short time current: 3 X I, copy for 2560 ms
(only for Compact PLUS units)/Overload current:
1.6 X I, cony for 30 s. For the 200 kW (268 HP) and
250 kW (335 HP) units, this is 1.36 x the rated
output current for 60 s.

Conv. = Converters (AC—AC)
Inv. = Inverters (DC — AC)

5) Performance 2 stands for a performance in-
crease by a factor of 2. Doubling of computing
power and consequently halving of computing

times for all functions.

6) A firmware version = 1.63 is an absolute pre-

4) In the Compact PLUS converters, the brake

(see Page 3/18).

chopper is integrated.
The braking resistor should be selected
accordingly and must be mounted externally

requisite for standard units (“5” in digit 11 of the
order no.) with option K80.
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Selection and ordering data

Basic units (continued)

Nominal Selection data Converter units Inverter units Total Dimensions For Weight _Cool—
POWET " Rated  Short- Rated Line IOt WxHxD dimen- Ing=
rating’) output  time DClink current I;Ea?/t Z'Cm dll
current current/  current (only for T0KHZ2) BN fe=
Overload conver- z gg. see guire-
current3) ters) tigr?—7 ment
In conv Imax. IDCrated Conv. Inv.
kW mm X mm x mm kg md/s
(HP) A A A A Order No. Order No. kW kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph.380 V to 480 V AC and DC voltage 510 V to 650 V DC
Compact units
2.2 6.1 9.8 7.3 6.7 H6SE7016-1EAC1 ® 6SE7016-1TAC1 0.15 0.13  90x425x 350 B 8.5 0.009
(3) (3.5x16.7x13.8) (18.7)  (0.318)
3 8.0 12.8 9.5 8.8 MG6SE7018-0EALI1 ® 6SE7018-0TA0I1 0.17 0.16  90x425x 350 B 8.5 0.009
(4) (3.5x16.7x13.8) (18.7)  (0.318)
4 10.2 16.3 12.1 11.2 H6SE7021-0EAC1 ® 6SE7021-0TAC01  0.21 0.17 90 x 425 x 3560 5 8.5 0.009
(5) (3.5x16.7x13.8) (18.7)  (0.318)
5.5 13.2 211 15.7 145 MW6SE7021-3EBO1 ® 6SE7021-3TBC1 0.23 0.20 135x425x350 B 12.5 0.022
(7.5) (5.3x16.7x13.8) (27.6) (0.777)
75 17.5 28 20.8 19.3 MW6SE7021-8EBO1 ® 6SE7021-8TBJ1 0.30 0.25  135x425x350 5 12.5 0.022
(10) (5.3x16.7x13.8) (27.6) (0.777)
1 255 40.8 30.4 28.1 W 6SE7022-6EC11 ® 6SE7022-6TCI1 043 0.36 180x600x350 B 21 0.028
(15) (7.1x23.6x13.8) (46.3)  (0.989)
15 34 54.4 40.5 37.4 MW6SE7023-4ECO1 ® 6SE7023-4TC1 059 049 180x600x350 B 21 0.028
(20) (7.1x23.6x13.8) (46.3)  (0.989)
18.5 &7 60 44.6 41.3 6SE7023-8ED1 ® 6SE7023-8TD01 0.70 0.60 270x600x 350 B 32 0.054
(25) (10.6x23.6x13.8) (70.5)  (1.907)
22 47 75.2 55.9 51.7 6SE7024-7ED1 ® 6SE7024-7TDO01 0.87 0.74 270x600x 350 B 32 0.054
(30) (10.6x23.6x13.8) (70.5)  (1.907)
30 59 94.4 70.2 64.9 6SE7026-0ED1 ® 6SE7026-0TD01  1.02 0.86 270x600x 350 5 32 0.054
(40) (10.6x23.6x 13.8) (70.5)  (1.907)
37 72 115.2 85.7 79.2 6SE7027-2ED1 ® 6SE7027-2TDOO01  1.27 1.06  270x600x 350 5 32 0.054
(50) (10.6x23.6x13.8) (70.5)  (1.907)
A A
° “gaie gtop” option provitz’?d as atangarﬁso Power ratings over 250 kW (335 HP) to 710 kW
“Safe Stop” option possible with code ;
B “Safe Stop” option not possible (951 HP) possible on request for Performance 2
SIMOVERT MASTERDRIVES Motion Control 5 5 units.
SIMOVERT MASTERDRIVES Motion Control Performance 24) 7 7 Conv. = Converters (AC ~AC)

1) The quoted nominal power ratings for
SIMOVERT MASTERDRIVES serve only as a
guide for the selection of other components.
The exact drive output depends on the motors
connected, and this should be taken into ac-
count when planning.

2) 10 kHz with Compact PLUS units, 5 kHz with
compact and chassis units. 2.5 kHz for power
ratings over 250 kW (335 HP) only possible on
request with Performance 2 units.
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3) Short time current: 3 X I, copy for 2560 ms
(only for Compact PLUS units)/Overload current:
1.6 X I, cony for 30 s. For the 200 kW (268 HP) and
250 kW (335 HP) units, this is 1.36 x the rated
output current for 60 s.

4) Performance 2 stands for a performance in-
crease by a factor of 2. Doubling of computing
power and consequently halving of computing
times for all functions.

Inv. = Inverters (DC — AC)



Basic units (continued)

Selection and ordering data

Nominal Selection data Converter units Inverter units Total Dimensions For Weight _Cool—
POWET " Rated  Short- Rated Line IOt WxHxD dimen- eigh
rating’) output  time DClink current Igia?} zlon all:
current current/  current  (only for T0KHZ2) Crawe re=
Overload conver- z gg, see quwet—
current 3) ters) tigr?7 STEL
In conv. Imax. IDCrated Conv. Inv.
kW mm x mm x mm kg md/s
(HP) A A A A Order No. Order No. kW kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph.380 V to 480 V AC and DC voltage 510 V to 650 V DC
Chassis units
45 92 147 110 101 6SE7031-0EECTI0 6SE7031-0TECDI0 1.38 1.25 270x 1050 x 365 7 65 0.10
(60) (10.6x41.3x14.3) (143.3) (3.631)
55 124 198 148 136 6SE7031-2EFC10 6SE7031-2TFC00 1.83 1.51 360x 1050 x 365 7 75 0.14
(75) (14.1x41.3x14.3) (165.4) (4.943)
75 155 248 184 171 6SE7031-8EFL10 6SE7031-8TFC10 243 2.04 360x 1050 x 365 7 75 0.14
(100) (14.1x41.3x14.3) (165.4) (4.943)
90 175 280 208 192 6SE7032-1EGLI0 6SE7032-1TGI0 2.77 2.30 508x 1450 x 465 7 160 0.31
(120) (20x57.1x18.3) (362.8) (0.946)
110 218 345 254 238 6SE7032-6EGLI0 6SE7032-6TGLI0 345 3.00 508x 1450 x465 7 160 0.31
(150) (20x57.1x18.3) (352.8) (10.946)
132 262 419 312 288 6SE7033-2EGLI0 6SE7033-2TGI0 4.25 3.60 508x 1450 x 465 7 180 0.41
(175) (20x57.1x18.3) (396.8) (14.477)
160 308 493 367 339 6SE7033-7EGLI0 6SE7033-7TGI0 530 4.50 508x 1450 x465 7 180 0.41
(215) (20x57.1x18.3) (396.8) (14.477)
200 423 B/ = 465 6SE7035-1EKCI0 = 6.30 - 800 x 1750 x 565 9 400 0.46
(270) (31.56x68.9x22.2) (881.8) (16.243)
200 423 B/ 504 = 6SE7035-1TJO00 - 5.20 800 x 1400 x 565 8 350 0.46
(270) (31.5x55.1x22.2) (771.8) (16.243)
250 491 667 - 539 6SE7036-0EKCI0 - 8.9 - 800 x 1750 x 565 9 400 0.46
(335) (31.5x68.9x22.2) (881.8) (16.243)
250 491 667 584 - 6SE7036-0TJCI0 - 7.6 800 x 1400 x 565 8 350 0.46
(335) (31.56x55.1x22.2) (771.8) (16.243)
A A
“Safe Stop” option possible with code K80 Power ratings over 250 kW (335 HP) to 710 kW
SIMOVERT MASTERDRIVES Motion Control 5 5 (951 HP) possible on request for Performance 2
SIMOVERT MASTERDRIVES Motion Control Performance 24) 7 7 units.

1) The quoted nominal power ratings for
SIMOVERT MASTERDRIVES serve only as a
guide for the selection of other components.
The exact drive output depends on the motors
connected, and this should be taken into ac-
count when planning.

2) 10 kHz with Compact PLUS units, 5 kHz with
compact and chassis units. 2.5 kHz for power
ratings over 250 kW (335 HP) only possible on
request with Performance 2 units.

Conv. = Converters (AC—AC)
Inv. = Inverters (DC — AC)

3) Short time current: 3 X I, ¢ony for 260 ms

(only for Compact PLUS units)/Overload current:
1.6 X I, cony for 30 s. For the 200 kW (268 HP) and

250 kW (335 HP) units, this is 1.36 x the rated
output current for 60 s.

4) Performance 2 stands for a performance in-
crease by a factor of 2. Doubling of computing
power and consequently halving of computing
times for all functions.
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Selection and ordering data

Electronics options - Board/slot preconfiguration’)

Designation Order No. Supplementary Weight, Dimensions
order code®) approx. WxHxD
kg mm X mm x mm
(Ib) (inxinxin)
Encoder boards (An encoder board must always be ordered. Exception: V/fcontrol)
SBP Incremental-encoder evaluation
Spare part?) 6SE7090-0XX84-0FA0 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FA00
Plugged into slot A%) Cc11
Plugged into slot B4)  (only for Compact PLUS units!) C12
Plugged into slot C4)  (motor encoder) Cc13
Plugged into slot D4)  (only for compact c14
Plugged into slot E4) and chassis units) C15
Plugged into slot F4) C16
Plugged into slot G#) c17
SBR1 Resolver evaluation without incremental-encoder simulation
Spare part?) 6SE7090-0XX84-0FB0 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FB00
Plugged into slot C4) Cc23
SBR2 Resolver evaluation with incremental-encoder simulation
Spare part?) 6SE7090-0XX84-0FC0 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FC00
Plugged into slot C4) C33
SBM Absolute-value encoder evaluation/incremental-encoder evaluation (only as spare part for existing systems)
Spare part?) 6SE7090-0XX84-0FD0 0.3(0.7) 20x90x95(0.8x3.5x3.7)
SBM2 Absolute-value encoder evaluation/incremental-encoder evaluation (MC firmware versions = 1.3)
Spare part?) 6SE7090-0XX84-0FEQ 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FE00
Plugged into slot C4) (motor encoder) C43
Plugged into slots A, B, D, E, F, G#) (machine encoder) C41/C42/C44 to C47
Expansion boards
EB1 Expansion board
Spare part?) 6SE7090-0XX84-0KB0 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6S5X7010-0KB00
Plugged into slots A to G*) G61to G67
EB2 Expansion board
Spare part?) 6SE7090-0XX84-0KCO 0.3(0.7) 20x90x95(0.8x3.56x3.7)
Retrofit kit3) 6S5X7010-0KC00
Plugged into slots Ato G G71to G77
Drive coupling (rapid data exchange via fiber-optic cable)
SLB  for SIMOLINK
Spare part?) 6SE7090-0XX84-0FJO 0.3(0.7) 20x90x95(0.8x3.56x3.7)
Retrofit kit®)9) 6SX7010-0FJOO
Plugged into slots A to G4)°) G41to G47
Communication boards (for slot location, see page 6/60)
CBP2 for PROFIBUS DP
Spare part?) 6SE7090-0XX84-0FF5 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FF05
Pluggedintoslots A, B, C, E, G G91/G92/G93/G95/G97
CBC for CAN
Spare part?) 6SE7090-0XX84-0FGO 0.3(0.7) 20x90x95(0.8x3.5x3.7)
Retrofit kit3) 6SX7010-0FG00
Pluggedintoslots A, B, C, E, G G21/G22/G23/G25/G27
CBD Communication Board DeviceNet 6SX7010-0FK00 0.3(0.7) 20x90x95(0.8x3.5x3.7)

for DeviceNet

1) The Compact PLUS units have three slots
A, B and C. Compact and chassis units can be
expanded to have up to 6 slots, A, C, D, E, F
and G. For the various possible configurations,
see Page 6/61.

2) Excluding connector, excluding documentation.
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3) For retrospective mounting. The retrofit kit usu-
ally contains a board, plug-in connector and
documentation but not adapter boards or LBA
(see Page 3/8).

4) With appropriate connector.

5) With 2 FOC connectors, 1 connector for X470
and 5 mall-plastic FOC (fiber-optic cable).

6) When ordering the board, “~2"” and the corre-
sponding code for direct mounting in the
corresponding slot must be appended to the
converter/inverter order no.



Selection and ordering data

Electronics options - Boards for direct mounting in the electronics box')

Designation Order No. Weight, Dimensions
approx. WxHxD
kg mm X mm x mm
(Ib) (inxinxin)

Interface boards (only for compact and chassis units)?)

SCB1 Interface board with FOC (fiber-optic cable) connection. For a more detailed 6SE7090-0XX84-0BCO 0.5 25x235x 125
description of the SCB1 interface board and how it is integrated, see (1.1 (1.0x9.3x4.9)
Engineering Information, Section 6. Supplied loose, including 10 m (33 ft)
fiber-optic cable.

SCB2 Interface board with floating RS485 interface. For a more detailed description  6SE7090-0XX84-0BD1 0.5 25x235x 125
of the SCB2 interface board and how it is integrated, see Engineering (1.1) (1.0x9.3x4.9)
Information, Section 6. Supplied loose.

Technology boards (only for compact and chassis units)3)

T100 T100 technology board for drive-related technology functions. For a more 6SE7090-0XX87-0BB0 0.5 25x235x 125
detailed description of the T100 board accessories and how they are integrated, (1.1) (1.0x9.3x4.9)
see Catalog DA 65,10. SIMOVERT MASTERDRIVES Vector Control or the
North American version.

Supplied loose without software module.

T300 T300 technology board hardware package for standard planning, (T300 with 6SE7090-0XX87-4AHO 2 300 x 400 x 300
two connecting cables SC58 and SC60. SE300 terminal block and hardware (4.4) (11.8x15.7x11.8))
instruction manual in German/English)

For a more detailed description of the T300 board and accessories and how
they are integrated, see Catalog DA 65,10. SIMOVERT MASTERDRIVES Vector
Control or the North American version. Supplied loose without manual.

T300 technology board as spare part 6SE7090-0XX84-0AH2
T400 T400 technology board. For a more detailed description of the T400 board and 6DD1606-0AD0 0.5 25x235x 125
accessories and how they are integrated, see Catalog DA 65,10. SIMOVERT (1.1 (1.0x9.3x4.9)

MASTERDRIVES Vector Control or contact your local Siemens office.
Supplied loose without configuration.

1) See “Integration of the electronics options”, 2) In mounting position 2 or 3.

page 6/60. 3) In mounting position 2.

Siemens DA 65.11 - 2003/2004



Selection and ordering data

Electronics options - Additional boards and options

Designation Order No. Code’) Weight, Dimensions
approx. WxHxD
kg mm X mm x mm
(Ib) (inxinxin)

Accessories for compact and chassis units for expanding the electronic slots

ADB Adapter board 6SE7090-0XX84-0KA0
Adapter board, plugged into mounting position 2 (slots D and E) K01
Adapter board, plugged into mounting position 3 (slots F and G) K02
LBA Bus adapter for electronics box 6SE7090-0XX84-4HAO
Bus adapter for electronics box, integrated K11

Accessories for SIMOLINK

SLP SIMOLINK pulse generator 6SX7005-0AD00 0.3(0.7) 35x118x88
An incremental-encoder signal proportional to the speed is generated from a (1.4x4.6x3.5)
setpointin the SIMOLINK telegram; RS422, track A, B

SLE-DP SIMOLINK incremental encoder 6SX7005-0AGO1 0.4(0.9) 52x118x88
With PROFIBUS DP station at SIMOLINK, generates pulse series and zero (2.0x4.6x3.5)

pulse from position setpoint telegram acc. to an RS422 incremental encoder
with either 1024, 2048, 4096 or 8192 S/R

SLS SIMOLINK switch 6SX7005-0AE00 0.3(0.7) 35x118x88
Changeover switch for SIMOLINK fiber-optic cables, 4 inputs/outputs (1.4x4.6x3.5)
to 4 outputs/inputs, 12 different switching positions

SLM SIMOLINK monitor 6SX7005-0AF00 0.8(1.8) 54 x 194 x 165
Diagnostics box for monitoring the SIMOLINK telegrams, connection to a (2.1x7.6x6.1)

measuring PC, evaluation of the data with diagnostic/analysis software
(PC software items are to be ordered separately)

Extra package for SLB board 6SY7000-0AD15
5m/16.4 ft plastic FOC cable, 2 FOC plug-in connectors, 1 plug-in connector for

the terminal strip, supplied with rough and fine glass paper (comes together

with the SLB board).

System package for SLB board 6SX7010-0FJ50
100 m/328 ft all-plastic FOC cable, 40 x FOC plug-in connectors,
20 x plug-in connectors for the terminal strip

Glass fiber-optic cable on request
(PCF = Polymer Cladding Fiber), up to a max. of 300 m/984.25 ft between two

SLB boards.

The following fiber-optic cable modules from Hewlett Packard are on the

SLB board

Transmitter: HFBR 1528

Receiver:  HFBR 2528

PROFIBUS plastic fiber optic, duplex-core 6XV1821-2AN50
Plastic FOC with 2 cores,

PVC sheath, without connector for use in environments with low mechanical

stress

50 m (164 ft) ring

PROFIBUS plastic fiber optic, simplex connector/polishing set 6GK1901-0FB00-0AA0
100 simplex connectors and 5 polishing sets for assembling PROFIBUS plastic
fiber-optic cables for the optical PROFIBUS DP

Additional options

OP1S  Comfort operator control panel 6SE7090-0XX84-2FK0
OP1S cable (3 m/10 ft) 6SX7010-0AB03
OP1S cable (56 m/16.4 ft) 6SX7010-0AB05
PC cable (3 m/10 ft) for DriveMonitor and software/firmware 9AK1012-1AA00
downloading

1) When ordering the board, “~Z" and the corre-
sponding code for direct mounting in the
relevant slot must be appended to the inverters/
converters order no.
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Control board for compact and chassis units

Selection and ordering data

Designation Order No. Weight, Dimensions
approx. WxHxD
kg mm X mm x mm
(Ib) (inxinxin)
CUMC control board
CUMC (60 MHz) 6SE7090-0XX84-0AD1 0.5 25x235x%x 125
(standard board of the basic unit) (1.1) (1.0x9.3x4.9)
Board, single
CUPM control board
CUPM - Performance 2 6SE7090-0XX84-0AD5 0.5 25x235x 125
(standard board of the basic unit) (1.1) (1.0x9.3x4.9)
Board, single
Plugs/Terminal blocks
Designation Order No.

Plugs/Terminal blocks
MC plug set/terminal block set

for Compact PLUS units

6SY7000-0AE51

for compact units

6SY7000-0AD38

for chassis units (E to G type of construction)

6SY7000-0AD26

Technology software

Designation

Technology software

Positioning, angular synchronism with cam disc,

electronic coupling and more
Supplied factory enabled

Order No.

Enabled later using a 2 x 4 digit PIN Number

6SW1700-5AD00-1XX0

The board-FID (Product Identification, 2 x 4-digit
number) must be stated. The FID can be read out

from the parameters U976.1 and U976.2.

Documentation - Compendium for MASTERDRIVES Motion Control

Description, function diagrams and
parameter list. Compendium in English
(for other languages, see Section 5).
Supplied as a manual

6SE7087-6QX50
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Selection and ordering data

Nominal ~ Selection data Rectifier unit Total Dimensions For Weight, Cooling
power Rated DC link Short- Max Input power WxHxD dimension approx.  air
e = } ;

rating")  pelink  base time DClink  current3) loss drawing, requ![re—

current  load current  inverter geetl 7 nen

current  of DC current?) ealion
link

IDCraled IDCG IDCmax.

mm x mm x mm kg md/s
kW A A A A A Order No. kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph. 380V to 480 V AC
Compact PLUS units with integrated brake chopper

15 4 37 123/65%) 80 36 6SE7024-1EP85-0AA0°) 0.13 90 x 360 x 260 1 3.9 0.018

(3.5x14.2x10.2) (8.6) (0.636)

50 120 109 360/1924) 5) 108 6SE7031-2EP85-0AA0°) 0.27 135 x 360 x 260 1 8.3 0.041

(5.3x14.2x10.2) (18.3) (1.448)
100 230 209 690/3684) ®) 207 6SE7032-3EP85-0AA0°) 0.60 180 x 360 x 260 1 13.3 0.053

(7.1x14.2x10.2) (29.3) (1.871)
Compact units

15 41 37 56 45 36 6SE7024-1EB85-0AA0 0.12 135 x 425 x 350 4 12 0.022

(5.3x16.7x13.8) (26.5) (0.777)

37 86 78 117 95 75 6SE7028-6EC85-0AA0 0.26 180 x 600 x 350 4 18 0.028

(7.1x23.6x13.8) (39.7) (0.989)

Chassis units
75 173 157 235 3) 149 6SE7031-7EE85-0AA0 0.62 270 x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
110 270 246 367 ) 233 6SE7032-7EE85-0AA0 0.86 270 x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
160 895 341 510 5) 326 6SE7033-8EE85-0AA0 1.07 270x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
200 463 421 630 ) 403 6SE7034-6EE85-0AA0 1.32 270 x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
250 605 551 823 o) 526 6SE7036-1EE85-0AA0 1.67 270x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)

1) The quoted nominal power ratings serve only as 3) The currents are based on a line inductance of 5) No limitation due to precharging via controlled

a guide for the selection of other components.
The exact drive output depends on the con-
nected inverters and this should be taken into
account when planning.

2) The connected inverter units must not exceed
the specified total DC link current.

Siemens DA 65.11 - 2003/2004

3 % in relation to the equipment impedance Z,
i.e. the ratio of the line short-circuit power to the
converter power Sis33:10r 100: 1ifa2 % line
reactor is used as well.

Equipment impedance: Z = _Mine

e

4) 3% Inc for 250 ms (only for Compact PLUS

rectifier units)/1.6 x Ipc for 30 s.

thyristor bridge. For maximum dimensioning,
see Section 6, “Dimensioning of the system
components for multi-axis drives”.

6) The brake chopper is built into the Compact
PLUS rectifier unit. The brake resistor (see Page
3/18) is to be selected accordingly and mounted
externally. The 24 V current requirement is
approx. 0.5 A per rectifier unitat 15 kW, 0.7 A at
50 kW and 100 kW.



Sound pressure
level with standard
protection degree
1P20/IPOO

SIMOVERT MASTERDRIVES Motion Control

H\HIH\H pact and S
e 10

Power connections

—Terminals for sizes B, C and P

—Lugs for size E

— Location: at top for DC, at bottom for AC

=
PLUS units

Selection and ordering data

Rectifier units

Auxiliary current requirement

50 Hz Finely Single-and Retaining bolt DC24V DC24V 1-ph. or 2-ph. 230 VAC
stranded multi-stranded Standard version  Max. version fan
max. at20V max. at20V 50 Hz 60 Hz
mm? mm?
dB (A) (AWG) (AWG) A A A A
60 max. 10 max. 10 - 0.5 - none none
8) (8)
68 max. 50 max. 50 = 0.7 = none none
(1/0) (1/0)
65 max. 95 max. 95 - 0.7 - none none
(4/0) (4/0)
60 25t010 25t016 0.5 - none none
(12-8) (12-4)
60 2.5t035 10to 50 0.5 - none none
(12-2) (6-1/0)
75 2 x300 M12 0.3 - 0.6 0.75
(2x600)
75 2x300 M12 0.3 - 0.6 0.75
(2 x 600)
75 2x300 M12 0.3 - 0.6 0.75
(2 x600)
75 2x300 M12 0.3 - 0.6 0.75
(2 x600)
75 2x300 M 16 0.3 - 0.6 0.75
(2x600)
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Selection and ordering data

Rated Selection data AFE inverters Power  Spare part Framework For Weight, Cooling
rectifier/ Shorsie s Base load Short-time With CUSA loss fromVC  dimensions dimension approx. air
regenerative EEilE input input input control board inverter WxHxD drawing, require-
outputat regenerative current  current  current 6SE7090-0XX84-0BJ0 of = I ment
cosp=1 outputatcos 3AC 3AC 3AC nominal Section 7
and 4|00 V' p=1and  fromito fromito fromito pot.Wer
gorolhy 400V supply line line line g
voltage voltage
Prated Pmax. In conv IG Imax. Pv 'Dlype
mm X mm x mm kg m3/s
kW kW A A A Order No. kW kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph.380 V AC-20 % to 460 V +5 %
Compact units
6.8 11 10.2 9.2 16.3 6SE7021-0EA81 0.14 4 90 x 425 x 350 5 8 0.009
(3.5x16.7x13.8) (17.4) (0.318)
9 14 13.2 11.9 211 6SE7021-3EB81 0.18 515 135 x 425 x 350 5 12 0.022
(5.3%x16.7x13.8) (26.5) (0.777)
12 19 17.5 15.8 28.0 6SE7021-8EB81 0.24 7.5 135 x425 x 350 5 12 0.022
(5.3x16.7x13.8) (26.5) (0.777)
17 27 255 23.0 40.8 6SE7022-6EC81 0.34 1M 180 x 600 x 350 5 24 0.028
(7.1x23.6x13.8) (52.9) (0.989)
23 37 34 31 54 6SE7023-4EC81 0.46 15 180 x 600 x 350 b 24 0.028
(7.1x23.6x13.8) (52.9) (0.989)
32 51 47 42 75 6SE7024-7ED81 0.63 22 270 x 600 x 350 5 85 0.054
(10.6x23.6x 13.8) (77.2) (1.907)
40 63 59 58] 94 6SE7026-0ED81 0.79 30 270 x600 x 350 5 85 0.054
(10.6x23.6x 13.8) (77.2) (1.907)
49 78 72 65 115 6SE7027-2ED81 0.98 37 270 x600 x 350 5 35 0.054
(10.6x23.6x13.8) (77.2) (1.907)
Chassis units
63 100 92 83 147 6SE7031-0EE80 1.06 45 270 x 1050 x 365 7 5 0.11
(10.6x41.3x14.4) (121.3)  (3.885)
85 135 124 112 198 6SE7031-2EF80 1.44 55 360 x 1050 x 365 7 65 0.15
(14.3x41.3x14.4) (143.3)  (5.297)
100 159 146 131 234 6SE7031-5EF80 1.69 75 360 x 1050 x 365 7 65 0.15
(14.3x41.3x14.4) (143.3) (5.297)
125 200 186 167 298 6SE7031-8EF80 2.00 90 360 x 1050 x 365 7 65 0.15
(14.3x41.3x14.4) (143.3)  (5.297)
143 228 210 189 336 6SE7032-1EG80 2.42 110 508 x 1450 x 465 7 155 0.33
(20x57.1x18.3) (341.8) (11.654)
177 282 260 234 416 6SE7032-6EG80 3.00 132 508 x 1450 x 465 7 155 0.33
(20x57.1x18.3) (341.8)  (11.654)
214 342 815 284 504 6SE7033-2EG80 3.64 160 508 x 1450 x 465 7 165 0.44
(20x57.1x18.3) (363.8) (15.539)
250 400 370 833 592 6SE7033-7EG80 4.25 200 508 x 1450 x 465 7 180 0.44
(20x57.1x18.3) (396.9) (15.539)

1) The quoted nominal power ratings serve only as
a guide for the selection of other components.
The exact drive output depends on the motor
connected and this should be taken into account
when planning.
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Sound pressure
level with standard
protection degree
1P20/IPOO

Il
Power connections

SIMOVERT MASTERDRIVES Motion Control

—Terminals for sizes Ato D
—Lugs forsizesEto G

—Location: at bottom for AFE reactor,
at top for DC link connection

Selection and ordering data

Auxiliary current requirement

Finely Single-and Retaining bolt DC24V DC24V 2-ph. 230V AC
stranded multi-stranded Standard version  Max. version fan at AFE inverters
50 Hz max. at 20 V max. at 20 V 50 Hz/60 Hz')
mm?2 mm?2
dB(A) (AWG) (AWG) A A W
60 25t010 25t016 2 3 none
(12-8) (12-6)
60 25t010 25t016 2 3 none
(12-8) (12-6)
60 25t010 25t016 2 8 none
(12-8) (12-6)
60 251016 10 to25 2 3 none
(12-6) (6-4)
60 25t016 10 to25 2 3 none
(12-6) (6-4)
65 25t035 10 to b0 2 3 0.43/0.49
(12-2) (6-1/0)
65 2.5t035 10 to 50 2 3 0.43/0.49
(12-2) (6-1/0)
65 2.51t035 10 to50 2 3 0.43/0.49
(12-2) (6-1/0)
69 max.2x70 M 10 The AFE chassis units are supplied only with the line connection
(2 x2/0) module (cf. system components) as standard. The 24V DC and 230 V AC
70 e 2570 M10 auxiliary power supply and its fusing is integrated in the related line
2x 2/0) connection module.
70 max. 2x70 M10
(2 x 2/0)
70 max.2x 70 M 10
(2 x2/0)
81 max. 2 x 150 M 12
(2x300)
81 max. 2 x 160 M12
(2 x300)
83 max. 2 x 150 M 12
(2x300)
83 max. 2 x 160 M12
(2x300)
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Selection and ordering data

Nominal Selection data Rectifier/ Total Dimensions For Weight, Cooling
power Rated DC link DC link Input regenerative unit power WxHxD dimension  approx. air
rating?) DClink  base short- current?) loss drawing, Lequires
current  load time Sseef - e
current current celion:
Ipcrated  Ipce Ipcmax.

mm X mm x mm kg md/s
kW A A A A Order No. kW (inxinxin) No. (Ib) (ft3/s)
Supply voltage 3-ph.380 Vt0 480 V AC
Compact units

7.5 21 19 29 18 6SE7022-1EC85-1AA0 0.15 180 x 600 x 350 4 23 0.028

(7.1x23.6x13.8) (50.7) (0.989)

15 41 37 56 35 6SE7024-1EC85-1AA0 0.20 180 x 600 x 350 4 23 0.028
(7.1x23.6x13.8) (50.7) (0.989)
37 86 78 117 74 6SE7028-6EC85-1AA0Q 0.31 180 x 600 x 350 4 23 0.028
(7.1x23.6x13.8) (50.7) (0.989)
Chassis units
75 173 157 235 149 6SE7031-7EE85-1AA0 0.69 270x 1050 x 365 6 45 0.2
(10.6x41.3x14.4) (99.2) (7.1)
90 222 202 302 192 6SE7032-2EE85-1AA0 0.97 270x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
132 310 282 422 269 6SE7033-1EE85-1AA0 1.07 270x 1050 x 365 6 45 0.2

(10.6x41.3x14.4) (99.2) (7.1)
160 By5 341 510 326 6SE7033-8EE85-1AA0 1.16 270 x 1050 x 365 6 52 0.2

(10.6x41.3x14.4) (114.6) (7.1)
200 463 421 630 403 6SE7034-6EE85-1AA0 1.43 270x 1050 x 365 6 52 0.2

(10.6x41.3x14.4) (114.6)  (7.1)
250 605 551 823 526 6SE7036-1EE85-1AA0 1.77 270x 1050 x 365 6 65 0.2

(10.6x41.3x14.4) (114.6) (7.1)

1) In the case of rapid changeover from supply to 2) The quoted nominal power ratings serve only as 3) The currents are based on aline inductance of

regenerative feedback, a dead time of 15 ms
must be taken into account. For high dynamic
response, AFE rectifier/regenerative units are to
be used.

Siemens DA 65.11 - 2003/2004

a guide for the selection of other components.
The exact drive output depends on the con-
nected inverters and this should be taken into
account when planning.

3 % in relation to the equipment impedance Z,
i.e. the ratio of the line short-circuit power to the
converter power §is33:10r100: 1ifa2 %line
reactor is used as well.

Equipmentimpedance: 7 — _Mine



SIMOVERT MASTERDRIVES Motion Control

Selection and ordering data

ompactans
:N! sis units Rectifier/regenerative units

Sound pressure Power connections Auxiliary current requirement
level with stand- —Terminals for size C

ard protection —Lugs for size E

degree —Location: AC motorized top for frame size C

1P20/IP0O0 bottom for frame size E

DC top for frame sizes Cand E
AC regenerative for frame sizes C and E

Finely Single-and Retaining bolt DC24V DC24V 1-ph. or 2-ph. 230 VAC
stranded multi-stranded Standard version  Max. version fan
max. at20 Vv max. at20V
50 Hz 50 Hz 60 Hz
mm? mm? A
dB (A) (AWG) (AWG) A A A
60 2.5t035 10to 50 0.9 2.0 none none
(12-2) (6-1/0)
60 251t035b 10to 50 0.9 2.0 none none
(12-2) (6-1/0)
60 2.5t035 10to 50 0.9 2.0 none none
(12-2) (6-1/0)
75 2 x300 M12 0.7 2.0 0.60 0.75
(2x600)
75 2x300 M12 0.7 2.0 0.60 0.75
(2 x600)
75 2x300 M12 0.7 2.0 0.60 0.75
(2 x600)
75 2x300 M12 0.7 2.0 0.60 0.75
(2 x600)
75 2x300 M12 0.7 2.0 0.60 0.75
(2x600)
75 2x300 M 16 0.7 2.0 0.60 0.75
(2 x600)
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Selection and ordering data

Codes
Code Description MC+ = Motion Control Compact PLUS. M Standard. ® Option available. — Not available.
Converter Inverter Rectifier unit AFE Rectifier/rege-
nerative unit
Size MC+ A-D E-G K MC+ A-D E-G J MC+ B-C E C E
Line-side radio-interference suppression and protective devices
LO3 Basic interference suppression ] [ ] ] ° [ ] - - ° - - - - - -
when radio-interference suppression
filters are used
L20 Operation of the converters with an ° [ ° | | | | | | | | | | | | | | | | - | | ]
IT supply system
L30 Inverter fuses integrated, fuse type - - - - ] ] [} ] - - - - - -
for DIN/IEC approval and RY
L33 Compactinverters without fuses - - - - - ° [ ] - - - - - - -
Electrical options
K80 Safe Stop ° - ° ° [} [ ] ° ° - - - - - -
K91 DC link current measuring unit - - - - - - - - - ] [ ] - n ]
Mechanical options
M20 Enclosure’) forincreasing the degree W [ ] ° - [ ] [ ] ° - [ ] [ ] ° - [ ] °
of protection to IP20
Documentation
D72 Documentation in Italian/English [ ] [ ] [ ] [ ] [} (] [} (] [} ® [} - [} °
D77 Documentation in French/English (] [} (] [} [} ® [} ° ° [ [} - [} °
D78 Documentation in Spanish/English ° ° ° ° [} ° [} ° ° [ ) - ° ®
D99?) Supplied without documentation ° ° ° ° [} ° ° ° ° ® ) - ° ®
Brief description of the options
L03 Basicinterference suppres- unit or a rectifier/regenerative K80 Safe Stop D72 Documentation in Italian/
sion when radio-inter- unitis supplied with matched The function “Safe Stop”isa English
ference suppression filters power. The same conditions "“device for the prevention of Operating instructions are sup-
are used with TT and TN sys- apply to a converter. an unexpected start-up” to pliedin Italian/English.
tems For option L30, the inverter EN 60 204-1, section 5.4. Itis D77 Documentation in French/
With the LO3 option, unit sizes fuses indicated are integrated realized in connection with an Enalish
J to Xare fitted with discharge in the inverter. external circuit. 0 9 ting instructi .
capacitors in the DC link. - - The “Safe Stop” function can perating INStructions are sup
Compact inverters without ) : plied in French/English.
. . be retrofitted by Siemens per-
L20 Operation withanIT fuses : L .
. sonnel only with converters D78 Documentation in Spanish/
system For a description, see L30. and inverters of frame sizes English
See description in Section 4. With the L33 option, which can EtoK 0 9 ting instructi
With the 20 option, operation be used for compact inverters : l_pe(zjr_a 'gg Ins LL;E |or|1's|;are sup-
with non-earthed systems sizes Ato D, the inverter fuses K91 DC link current measure- pliedin spanish/Englisn.
(IT systems), the basic inter- are not built into the inverter ment D992) Supplied without operating
ference capacitors built in as and are not supplied with the In the rectifier unit sizes B, C instructions and without
standard are removed. drive unit. The inverter fuses and E, the DC link current is DriveMonitor
. must be ordered separately measured indirectly via the If this option is chosen, no
L30 :::Z%?;:%?B?ﬁﬁéauzgf’ and mounted externally (for line-side current transformers. operating instructions or tools
proval and ) types, see page 3/23). M20 IP20 panels in the form of paper or soft-

1) The enclosures can also be supplied separately.
See “Selection and ordering data— Mechanical

Option L30 can only be used
forinverter sizes E to G.
Inverter fuses are for protect-
ing inverters connected to a
DC bus. Inverter fuses must
always be provided when at
least 2 inverters are operated
on this bus. The inverters do
not have to be protected when
a single inverter of a rectifier

components”.
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With the M20 option, unit
sizes E to G are provided with
an IP20 enclosure (wall mount-
ing possible). Control is viaa
PMU built into the front panel.

2) In accordance with EU guidelines, the orderer of
this option must ensure that the documentation

is made available to the end user in the context
of the machine and equipment documentation.

ware (no CD-ROM) are en-
closed.



Selection and ordering data

The isolation amplifier boards can be used for isolating the analog input and output signals from the supply.

Isolation amplifier boards for the mounting of DIN rails

Isolation amplifiers in modular housings from Knick are recommended.

For further information, please visit the Internet at:
http.//www.knick.de

SCI1 and SCI2 interface boards (for compact and chassis units only)

A serial I/0 system using fiber-optic cables can be established with the SCI1 and SCI2 interface boards and the SCB1 interface board. This allows the binary and
analog inputs and outputs to be considerably expanded. For a more detailed description of the SCI1 and SCI2, see Engineering Information, Section 6.

Designation Order No.
Interface boards for establishing an I/0 system via fiber-optic cables

SCin Interface board for binary and analog inputs/outputs. Supplied loose with 10 m/32.8 ft of fiber-optic cable 6SE7090-0XX84-3EA0
SCI2 Interface board for binary inputs/outputs. Supplied loose with 10 m/32.8 ft of fiber-optic cable. 6SE7090-0XX84-3EF0

Rectifier units for supplying 24V DC

Power supply Dimensions
WxHxD
A Order No. mm (in)

24V DC rectifier units, single-phase 230 V AC and 400 V AC, can be used with +6 % and —10 % line-voltage tolerance’)

1 (230V) 4AV21 02-2EB00-0A 45x13bx 111 (1.8x 5.3x4.4)
1 (400V) 4AV2106-2EB00-0A 45x135x 111 (1.8x 5.3x4.4)
3.5(230V) 4AV23 02-2EB00-0A 72x135x 111 (2.8x 5.3x4.4)
2.5(230/400V) 4AV20 00-2EB00-0A 85x137x 98 (3.3x 5.4x3.9)
5 (230/400V) 4AV22 00-2EB00-0A 106x160x 113 (4.2x 6.3x4.5)
10 (230/400V) 4AV24 00-2EB00-0A 121x170x 128 (4.8x 6.7x5.0)
15 (230/400V) 4AV26 00-2EB00-0A 151 x200x 145 (5.9x 7.9x5.7)
24V DC rectifier units, for 3-ph.400 V DC, can be used with +6 % and —10 % line-voltage tolerance’)
10 4AV30 00-2EB00-0A 164 x190x 115 (6.4x 7.5x4.5)
15 4AV3100-2EB00-0A 164 x190x 115 (6.4x 7.5x4.5)
20 4AV32 00-2EB00-0A 216x220x 115 (8.5x 8.7x4.5)
30 4AV33 00-2EB00-0A 216x220x 158 (8.5x 8.7x6.2)
40 4AV34 00-2FB00-0A 266 x 260 x 165 (10.4x10.2x6.5)
50 4AV35 00-2FB00-0A 266 x 260 x 190 (10.4x10.2x7.5)
24V DC power supply units, can be used with 15 % line-voltage tolerance?)
2.5(230V) 6EP1332-1SH41 126x 90x 5b (5.0x 3.5x2.2)
5 (230V) 6EP1 333-3BA00 75x125x 125 (3.0x 4.9x4.9)
10 (230V) 6EP1 334-3BA00 100x125x 135 (3.9x 4.9x5.3)
20 (400V) 6EP1336-3BA00 280x125x 92 (11.0x 4.9x3.6)

A Compact PLUS unit with 3 electronic components has a maximum current requirement of approximately 1.5 A (up to 4 kW) or of approximately 2 A
(4 t0 18.5 kW) from a 24 V DC power supply.

Coupling relay

The coupling relay enables isolated energizing of a load. Additionally, it is possible to switch loads requiring increased power which cannot be supplied directly by the
digital output.

Type typ. power requirement for 24 V DC Switching capacity, output Supplier
mA

Coupling relay for connection to digital outputs of control board

3TX70 02-3AB01 <7 60V DC/1.5A Siemens
3TX70 02-3AB00 <20 48V ACt0264VAC/1.8A Siemens
PLC-RSC-24DC/21 9 250V AC/6 A Phoenix Contact
PLC-RSP-24DC/21 9 250V AC/6 A Phoenix Contact
1) For technical data, see Catalog “Switchgear and 2) For technical data, see Catalog KTO1.

Systems”.
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Selection and ordering data

Braking units and braking resistors

Braking power

Braking unit

Braking resistor, external

Rated Short- Conti- Conti- Dimensions For  Weight, Re-  Dimensions For  Weight,
braking time  nuous nuous WxHxD di- approx. siss WxHxD di-  approx.
power braking braking braking men- tan- men-
power power power sion ce’) sion
with  with draw- draw-
exter- internal ing, ing,
nal braking see see
braking resistor Sec- Sec-
resistor tion 7 tion 7
Pao Ps Poz  Pos
mm X mm x mm kg mm X mm x mm kg
kW kW kW kW Order No. (inxinxin) No. (Ib) Order No. Q (inxinxin) No. (Ib)
DC link voltage 510 V to 650 V DC
For Compact PLUS converter
2 3 - 0.15 6SE7013-2ES87-2DCO0 200 44x250x 120 10a 1.4
(1.73x9.84 x4.72) (3.1)
4 6 = 0.39) 6SE7016-3ES87-2DCO0 100 44 x250x 120 10a 1.9
(1.73x9.84x4.72) (4.2)
5 75 125 - -1) 6SE7018-0ES87-2DC02) 80  145x 180 x 540 1M1 6
(5.7x7.1x21.3) (13.2)
10 15 25 - =1) 6SE7021-6ES87-2DC0%) 40  145x 360 x 540 1 115
(6.7x14.2x21.3) (25.4)
12 18 - 0.99) 6SE7022-0ES87-2DCO  33.3 134 x350x203 11a 6.8
(5.28x13.78x7.99) (15)
20 30 5 - -1) 6SE7023-2ES87-2DC0%) 20  430x 302 x 485 12 17
(16.9x11.9x19.1) (37.5)
For Compact PLUS rectifier units
2 8 - 0.15 6SE7013-2ES87-2DCO0 200 44x250x 120 10a 1.4
(1.73x9.84x4.72) (3.1)
4 6 - 0.38) 6SE7016-3ES87-2DCO0 100 44 x250x 120 10a 1.9
(1.73x9.84x4.72) (4.2)
5 75 125 - =) 6SE7018-0ES87-2DC0%) 80  145x 180 x540 1 6
(6.7x7.1x21.3) (13.2)
10 15 25 - -1) 6SE7021-6ES87-2DC0%) 40  145x 360 x 540 11 1156
(6.7x14.2x21.3) (25.4)
12 18 - 0.99) 6SE7022-0ES87-2DC0O0  33.3 134 x350x 203 11a 6.8
(5.28x 13.78x 7.99) (15)
20 30 5 = -1) 6SE7023-2ES87-2DC0%) 20  435x305x485 12 17
(17.1x11.9%x19.1) (37.5)
50 75 125 - -1) 6SE7028-0ES87-2DC0° 8  745x305x485 12 27
(29.3x11.9x19.1) (569.5)
100 150 25 - =1) 6SE7031-6ES87-2DC0°%) 4  745x605x485 13 47
(29.3x23.8x19.1) (103.6)
For compact and chassis units
2 3 - 0.15 6SE7013-2ES87-2DCO0 200 44x250x 120 10a 1.4
(1.73x9.84x4.72) (3.1)
4 6 - 0.39) 6SE7016-3ES87-2DC0 100 44 x250x 120 10a 1.9
(1.73x9.84x4.72) (4.2)
5 75 125 0.16 6SE7018-0ES87-2DA0 45x425x350 10 6 6SE7018-0ES87-2DCO0 80  145x 180x540 1M1 6
(1.8x16.7x 13.8) (13.2) (6.7x7.1x21.3) (13.2)
10 15 25 032 6SE7021-6ES87-2DA0 45x425x350 10 6 6SE7021-6ES87-2DCO0 40  145x360x 540 11 115
(1.8x16.7x13.8) (13.2) (6.7x14.2x21.3) (25.4)
12 18 - 0.99) 6SE7022-0ES87-2DCO0  33.3 134 x350x203 11a 6.8
(5.28x13.78x7.99) (15)
20 30 5 0.63  6SE7023-2EA87-2DA0 90x425x350 10 11 6SE7023-2ES87-2DCO0 20  430x302x485 12 17
(3.56x16.7x13.8) (24.3) (16.9x11.9x19.1) (37.5)
50 75 1256 - 6SE7028-0EA87-2DA0 90x425x350 10 11 6SE7028-0ES87-2DCO 8  740x302x485 12 27
(3.5x16.7x13.8) (24.3) (29.1x11.9%x19.1) (59.5)
100 150 25 - 6SE7031-6EB87-2DA0 135x425x350 10 18 6SE7031-6ES87-2DCO 4 740x605x485 13 47
(5.3x16.7x13.8) (39.7) (29.1x23.8x19.1) (103.6)
170 255 425 - 6SE7032-7EB87-2DA0 135x425x350 10 18 6SE7032-7ES87-2DCO 2.35 740x1325x485 14 103
(5.3x16.7x13.8) (39.7) (29.1x52.0x 19.1) (227.1)

1) With Compact PLUS rectifier units and Compact

PLUS converters, the brake choppers are in-

cluded as standard features. The external
braking resistor should be dimensioned accord-

ingly.

2) Can be used for all Compact PLUS converters.

Siemens DA 65.11 - 2003/2004

3) For Compact PLUS converters from 5.5 kW to
15 kW.

4) Can be used for all Compact PLUS rectifier units.

5) Can be used for Compact PLUS 50 kW and
100 kW rectifier units.

units.

9) CSArating: 720 W.

6) Can be used for Compact PLUS 100 kW rectifier

7) Allows the braking power at V=774 V.
8) CSArating: 240 W.



SIMOVERT MASTERDRIVES Motion Control

g Selection and ordering data
I Co
L i Recommended DC link system components

Capacitor module’)
Voltage range Storage capacity at V¢ constant/stable Order No. Dimensions Weight,
510V 650V WxHxD approx.
mm x mm x mm kg
W W (inxinxin) (Ib)
510V DC (-15 %) 720 500 6SE7025-0TP87-2DD0 90 x 360 x 260 6
t0 650 V DC (+10 %) (3.564x14.1x10.2) (13.2)
DC link module
Voltage range Continuous current?) Augxiliary current Order No. Dimensions Weight,
requirement WxHxD approx.
mm X mm x mm kg
A A (inxinxin) (Ib)
510V DC (15 %) 120 - 6SE7090-0XP87-3CR0O 90 x 360 x 260 2.7
t0 650V DC (+10 %) (3.54x14.1x10.2) (5.95)

DC link rail with Compact PLUS

If DC rails are required, tinned standard copper rails E-Cu 3 x 10 tinned and rounded acc. to DIN 46 433 must be used.

Designation Rated continous current Order No. Dimensions
WxHxD
mm x mm x mm
A (inxinxin)

Standard busbar, tinned 135 8WA2842 3x10x 1000
(0.1x0.4x39.4)

This rail can also be ordered by the meter from Phoenix Contact under the designation NSL-CU 3/10.

Phoenix Contact GmbH & Co, Tel.: 052 35-3104 40,

Flachsmarktstr. 8 — 28, Fax:05235-310499,

32825 Blomberg Internet: www.phoenixcontact.com

1) Up to four capacitor modules can be connected 2) Short-time current for 250 ms: 360 A.

to the Compact PLUS 15 kW rectifier unit and up
to eight capacitor modules to the 50 kW and

100 kW units. Only one capacitor module can be
connected to Compact PLUS converters.
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Selection and ordering data

Converters
Nominal Converter Main circuit-breaker Switch disconnector?) Switch disconnector with Fuse switch-disconnector')?)
power and fuse holder?)
rating EMERGENCY OFF
switch
Rated Rated Rated  Max. Rated  Size
current current current fL_Jse current
size
kW (HP) Order No. OrderNo. A Order No. A Order No. A Order No. A
Supply voltage 3-ph. 380V to 480 V AC
Compact PLUS units3)
0.55 (0.75) 6SE7011-5EPCI0 3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
1.1 (1.5) 6SE7013-0EPCI0  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
15 (2) 6SE7015-0EPCI0  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
3 (4) 6SE7018-0EPCI0  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
4 (5) 6SE7021-0EPCI0  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
5.5 (7.5) 6SE7021-4EPCI0 3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
75 (10) 6SE7022-1EPCI0  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
1 (15) 6SE7022-7EPCI0  3LD12 32 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
15 (20) 6SE7023-4EPCI0 3LD15 63 3KA5030-1EEQ0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
Compact units
2.2 (3) 6SE7016-1EAO1  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
3 (4) 6SE7018-0EA]1 3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
4 (5) 6SE7021-0EAOI1 3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
5.5 (7.4) 6SE7021-3EBO1 3LD11 25 3KA5030-1EE01T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
75 (10) 6SE7021-8EB11  3LD11 25 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
1 (15) 6SE7022-6EC11  3LD12 32 3KA5030-1EE01 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
15 (20) 6SE7023-4ECCI1  3LD15 63 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
185 (25) 6SE7023-8EDO1 3LD15 63 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 100 000
22 (30) 6SE7024-7EDO1  3LD15 63 3KA5030-1EE0T 63 3KL5030-1EBO1 63 00 3NP40 10-0CHO1 160 000
30 (40) 6SE7026-0ED1 3LD17 100 3KA5130-1EE0T 80 3KL52 30-1EBO1 125 00 3NP40 10-0CHO1 160 000
37 (50) 6SE7027-2ED1  3LD17 100 3KA5130-1EE0T 80 3KL5230-1EBO1 125 00 3NP40 10-0CHO1 160 000
Chassis units
45 (60) 6SE7031-0EECI0 - - 3KAB330-1EE0T 160 3KL52 30-1EBO1 125 00 3NP4070-0CA01 160 000
55 (75) 6SE7031-2EFC00 - - 3KA53 30-1EEQ1T 160 3KL5530-1EBO1 250 0;1;2 3NP4270-0CA01 250 0; 1
75 (100) 6SE7031-8EFCI0 - - 3KA53 30-1EE0T 160 3KL5530-1EBO1 250 0;1;2 3NP4270-0CA01 250 0; 1
90 (120) 6SE7032-1EGCI0 - - 3KA5530-1EE0T 250 3KL5530-1EBO1 250 0;1;2 3NP4270-0CA01 250 0;1
110 (150) 6SE7032-6EGLI0 - - 3KA5530-1EE0T 250 3KL5530-1EBO1 250 0;1;2 3NP4270-0CA01 250 0;1
132 (175) 6SE7033-2EGI0 - - 3KA57 30-1EE01 400 3KL57 30-1EBO1 400 1,2 3NP4370-0CA01 400 1,2
160 (215) 6SE7033-7EGI0 - - 3KA57 30-1EE01 400 3KL57 30-1EBO1 400 1,2 3NP4370-0CA01 400 1,2
200 (270) 6SE7035-1EKCI0 - - 3KA57 30-1EE0T 400 3KL57 30-1EBO1 400 1,2 3NP4370-0CA01 400 1,2
250 (335) 6SE7036-0EKCI0 - - 3KA5830-1EE0T 630 3KL6130-1ABO 630 3 3NP44 70-0CA01 630 2;3
A
5 SIMOVERT MASTERDRIVES Motion Control
7 SIMOVERT MASTERDRIVES Motion Control Performance 2

1) Fuse switch-disconnectors: Please take into
account the size of the cable-protection fuses
and semiconductor protection fuses.

refer to Catalog NS K.

Siemens DA 65.11 - 2003/2004

2) Can be optionally used, depending on your
requirements. For further information,

3) For single-axis applications. For multi-axis
applications, see Section 6.



Selection and ordering data

Nomin Converter Circuit-breaker for system and motor Cable-protection fuses Semiconductor-protection fuses
al protection to |[EC 60 947-41) Duty class gL.2)3) Duty class gR®) (incl. cable protection)
power
rating
Rated Rated Size Rated Size
current current current
kW (HP) Order No. Order No. A Order No. A Order No. A
Supply voltage 3-ph. 380V to 480 V AC
Compact PLUS units®)
0.55 (0.75) 6SE7011-5EPCJ04) 3RV1021-1CA10 1.8- 25 3NA3803 10 00 3NE1813-0 16 000
11 (1.5) 6SE7013-0EPJ04) 3RV1021-1FA10 35- 50 3NA3803 10 00 3NE1813-0 16 000
1.5 (2) 6SE7015-0EPC10%) 3RV1021-1HA10 55— 8.0 3NA3803 10 00 3NE1813-0 16 000
3 (4) 6SE7018-0EP10%) 3RV1021-1KA10 9.0- 12,6 3NA3805 16 00 3NE1813-0 16 000
4 (5) 6SE7021-0EPCI0 3RV1021-1KA10 9.0- 12,5 3NA3805 16 00 3NE1813-0 16 000
5.5 (7.5) 6SE7021-4EPCI0 3RV1021-4AA10 1M1 - 16 3NA3 810 25 00 3NE1814-0 20 000
75 (10) 6SE7022-1EPCI0 3RV1021-4BA10 14 - 20 3NA3 810 25 00 3NE1815-0 25 000
1 (15) 6SE7022-7EPC10 3RV1031-4EA10 22 - 32 3NA3814 35 00 3NE1803-0 35 000
15 (20) 6SE7023-4EPC10 3RV1031-4FA10 28 - 40 3NA3817 40 00 3NE1802-0 40 000
Compact units
2.2 (3) 6SE7016-1EAO1 3RV1021-1HA10 55— 8.0 3NA3803 10 00 3NE1813-0 16 000
3 (4) 6SE7018-0EA1 3RV1021-1KA10 9.0- 12,5 3NA3805 16 00 3NE1813-0 16 000
4 (5) 6SE7021-0EAO1 3RV1021-1KA10 9.0- 1256 3NA3805 16 00 3NE1813-0 16 000
515) (7.4) 6SE7021-3EBO1 3RV1021-4AA10 11 - 16 3NA3810 25 00 3NE1814-0 20 000
75 (10) 6SE7021-8EBI1 3RV1021-4BA10 14 - 20 3NA3810 25 00 3NE1815-0 25 000
11 (15) 6SE7022-6ECI1 3RV1031-4EA10 22 - 32 3NA3 814 35 00 3NE1803-0 35 000
15 (20) 6SE7023-4ECO1 3RV1031-4FA10 28 - 40 3NA3 817 50 00 3NE1802-0 40 000
185 (25) 6SE7023-8ED1 3RV1031-4HA10 40 - 50 3NA3 820 63 00 3NE1817-0 50 000
22 (30) 6SE7024-7EDO1 3RV1041-4JA10 45 - 63 3NA3 822 63 00 3NE1818-0 63 000
30 (40) 6SE7026-0ED1 3RV1041-4KA10 57 - 75 3NA3 824 100 00 3NE1820-0 80 000
37 (50) 6SE7027-2EDO1 3RV1041-4LA10 70 - 90 3NA3 830 100 00 3NE1021-0 100 00
Chassis units
45 (60) 6SE7031-0EEC]0 3VF32 11-1BU41-0AA0 100 -125 3NA3 032 125 0 3NE1021-0 100 00
55 (75) 6SE7031-2EFCI0 3VF33 11-1BX41-0AA0 160 -200 3NA3 036 160 0 3NE1224-0 160 1
75 (100) 6SE7031-8EFCI0 3VF3311-1BX41-0AA0 160 -200 3NA3 140 200 1 3NE1225-0 200 1
90 (120) 6SE7032-1EGCI0  3VF42 11-1BM41-0AA0 200 -250 3NA3 144 250 1 3NE1227-0 250 1
110 (150) 6SE7032-6EGLI0  3VF52 11-1BK41-0AA0 250 -315 3NA3 144 1% 2 3NE1227-0 250 1
132 (175) 6SE7033-2EGC00  3VF52 11-1BK41-0AA0 250 -315 3NA3 252 315 2 3NE1230-0 315 1
160 (215) 6SE7033-7EGCI0  3VF52 11-1BM41-0AA0 315 -400 3NA3 260 400 2 3NE1332-0 400 2
200 (270) 6SE7035-1EKCI0 3VF62 11-1BK44-0AA0 400 -500 3NA3 365 500 3 3NE1 333-0 450 2
250 (335) 6SE7036-0EKCI0 3VF62 11-1BM44-0AA0 500 -600 3NA3 372 630 3 3NE1 435-0 560 3
A
5 SIMOVERT MASTERDRIVES Motion Control
7 SIMOVERT MASTERDRIVES Motion Control Performance 2

1) Refer to catalog NS K.

Use together for drive converters with a line in-
ductance of = 3 % referred to the drive
converterimpedance Z, i.e. when the ratio of the
line short-circuit power to the converter output is
33:10r 100: 1 and an additional 2 % line reactor

is used. For the 100 kA short-circuit

rating, it may be necessary to use a fuse as listed

in the NS K Catalog.
Unitimpedance: Z = Mine

e

2) Does not ensure total protection for the input

4) Maximum possible protection permissible up to
25 A, i.e. gL 3NA3810 and gR 3NE 1815-0 with

rectifier of the unit.

corresponding cable cross-section.

3) The cable cross-sections must be dimensioned
according to DIN VDE 0100, VDE 0298, Part 4,
and as a function of the rated fuse currents.

cations, see Section 6.
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5) For single-axis applications. For multi-axis appli-



Selection and ordering data

Converters (continued)

Nominal Converter Main contactor/ Commutating reactor?) Radio-interference suppression filter?)

power AC contactor') Vo=2%

g AClduty Rated P, Rated Class Rated
min.40°C  current 50/60 Hz current current
(min. 104 °F)

kW (HP) Order No. OrderNo. A Order No. W A Order No. A

Supply voltage 3-ph.380V to 480 V AC
Compact PLUS units?)

0.55 (0.75) 6SE7011-5EPCI0 3RT1015 16 4EP32 00-4US00 8/10 15 6SE7012-0EP87-0FB13) B1 2
1.1 (1.5) 6SE7013-0EPCI0 3RT1015 16 4EP32 00-5US00 12/18 3.0 6SE7016-0EP87-0FB13) B1 6
1.5 (2) 6SE7015-0EPCI0  3RT1015 16 4EP32 00-2US00 23/35 5.0 6SE7016-0EP87-0FB13) B1 6
3 (4) 6SE7018-0EPCI0  3RT1015 16 4EP34 00-2US00 35/38 9.1 6SE7021-2EP87-0FB13) B1 12
4 (5) 6SE7021-0EPCI0  3RT1015 16 4EP34 00-1US00 35/38 1.2 6SE7021-2EP87-0FB13) B1 12
5.5 (7.5) 6SE7021-4EPCI0 3RT1016 20 4EP35 00-0US00 45/48 16 6SE7021-8EP87-0FB13) B1 18
75 (10) 6SE7022-1EPCJ0 3RT1016 20 4EP36 00-4US00 52/57 18 6SE7021-8EP87-0FB13) B1 18
1 (15) 6SE7022-7EPLI0  3RT1025 35 4EP36 00-5US00 52/57 28 6SE7023-4ES87-0FB1 B1 36
15 (20) 6SE7023-4EPLI0 3RT1034 45 4EP37 00-2US00 57/60 &5 6SE7023-4ES87-0FB1 B1 36
Compact units
2.2 (3) 6SE7016-1EAO1 3RT1015 16 4EP32 00-1US00 23/35 6.3 6SE7021-0ES87-0FB1 B1 12
3 (4) 6SE7018-0EA1 3RT1015 16 4EP34 00-2US00 35/38 9.1 6SE7021-0ES87-0FB1 B1 12
4 (5) 6SE7021-0EA1 3RT1015 16 4EP34 00-1US00 35/38 11.2 6SE7021-0ES87-0FB1 B1 12
5.5 (7.4) 6SE7021-3EBO1 3RT1016 20 4EP35 00-0US00 45/48 16 6SE7021-8ES87-0FB1 B1 18
75 (10) 6SE7021-8EBO1 3RT1016 20 4EP36 00-4US00 52/57 18 6SE7021-8ES87-0FB1 B1 18
1 (15) 6SE7022-6EC11 3RT1025 35 4EP36 00-5US00 52/57 28 6SE7023-4ES87-0FB1 B1 36
15 (20) 6SE7023-4EC11 3RT1034 45 4EP37 00-2US00 57/60 35.5 6SE7023-4ES87-0FB1 B1 36
185 (25) 6SE7023-8ED1 3RT1034 45 4EP37 00-5US00 57/60 40 6SE7027-2ES87-0FB1 B1 80
22 (30) 6SE7024-7ED1  3RT1035 55 4EP38 00-2US00 67/71 50 6SE7027-2ES87-0FB1 B1 80
30 (40) 6SE7026-0EDI1 3RT1044 90 4EP38 00-7US00 67/71 63 6SE7027-2ES87-0FB1 B1 80
37 (50) 6SE7027-2EDO1 3RT1044 90 4EP39 00-2US00 82/87 80 6SE7027-2ES87-0FB1 B1 80
Chassis units
45 (60) 6SE7031-0EECI0  3RT1045 100 4EP40 00-2US00 96/103 100 B6SE7031-2ES87-0FA1 Al 120
55 (75) 6SE7031-2EFCI0 3RT1446 135 4EP40 00-6US00 96/103 125 B6SE7031-8ES87-0FA1 Al 190
75 (100) 6SE7031-8EFCI0 3RT1055 185 4EU25 52-4UA00-0AA0  187/201 200 6SE7031-8ES87-0FA1 Al 190
90 (120) 6SE7032-1EGI0 3RT1056 215 4EU25 52-4UA00-0AA0  187/201 200 6SE7031-8ES87-0FA1 Al 190
110 (150) 6SE7032-6EGI0 3RT1456 275 4EU25 52-8UA00-0AA0  187/201 224 6SE7033-6ES87-0FA1 Al 320
132 (175) 6SE7033-2EGCI0 3RT1065 330 4EU27 52-0UB00-0AA0  253/275 280 B6SE7033-2ES87-0FA1 Al 320
160 (215) 6SE7033-7EGLI0 3RT1065 330 4EU27 52-7UA00-0AA0  253/275 31115 B6SE7033-2ES87-0FA1 Al 320
200 (270) 6SE7035-1EKCI0 3RT1075 430 4EU30 52-5UA00-0AA0  334/367 560 6SE7036-0ES87-0FA1 Al 600
250 (335) 6SE7036-0EKCI0 3RT1076 610 4EU30 52-5UA00-0AA0  334/367 560 6SE7036-0ES87-0FA1 Al 600
A
5 SIMOVERT MASTERDRIVES Motion Control
7 SIMOVERT MASTERDRIVES Motion Control Performance 2
1) Referto catalog NS K. 3) Radio-interference suppression filters of type of 4) For single-axis applications. For multi-axis
construction Compact PLUS with commutating applications, see Section 6.

2) Compliance of radio-interference suppression
with EN 55 011 is only ensured in combination
with the line commutating reactor Vp = 2 %.
With Compact PLUS filters, the line
commutating reactor Vp =2 % is integrated in
the line filter.

reactor Vp = 2 % are integrated into the filter. No
additional inverters for the converter have been
taken into account.
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Selection and ordering data

Rectifier units

Nominal Rectifier unit Switch disconnector?) Switch disconnector with Fuse switch disconnectors')?)

power fuse holders')?)
g Rated Rated  Max. Rated  Max.
current current fL_Jse current fL_Jse
size size
kW Order No. Order No. A Order No. A Order No. A
Supply voltage 3-ph. 380V to 480 V AC
Compact PLUS units
15 6SE7024-1EP85-0AA0  3KA5030-1EEOQ1 63 3KL50 30-1EBO1 63 00 3NP40 10-0CHO1 100 000
50 6SE7031-2EP85-0AA0  3KA53 30-1EEO1 160 3KL53 30-1EBO1 160 0;1;2 3NP42 70-0CA01 250 0; 1
100 6SE7032-3EP85-0AA0  3KA5530-1EEOQ1 2508) 3KL55 30-1EBO1 250 0;1;2 3NP42 70-0CA01 250 0; 1
Compact and chassis units
15 6SE7024-1EB85-0AA0  3KA50 30-1EEOQ1 63 3KL50 30-1EBO1 63 00 3NP40 10-0CHO1 100 000
37 6SE7028-6EC85-0AA0 3KA5130-1EEO1 80 3KL52 30-1EBO1 125 00 3NP40 10-0CHO1 100 000
75 6SE7031-7EE85-0AA0  3KA53 30-1EEO1 160 3KL55 30-1EBO1 250 0;1;2 3NP42 70-0CA01 250 0; 1
110 6SE7032-7EE85-0AA0  3KA5530-1EEO01 250 3KL55 30-1EBO1 250 0;1;2 3NP42 70-0CA01 250 0; 1
160 6SE7033-8EE85-0AA0  3KA57 30-1EEO1 400 3KL57 30-1EBO1 400 1,2 3NP53 60-0CA00 400 1,2
200 6SE7034-6EE85-0AA0  3KA57 30-1EEOQ1 400 3KL57 30-1EBO1 400 1,2 3NP53 60-0CA00 400 1,2
250 6SE7036-1EE85-0AA0  3KA5830-1EE00 630 3KL61 30-1ABO 630 3 3NP54 60-0CA00 630 2;3
Nominal Rectifier unit Cable-protection fuses Semiconductor-protection fuses Main contactor/
power Duty class gL3)4) Duty class gR3) AC contactor®)
rating (incl. cable protection)
Rated Size Rated Size AC1 duty Rated
current current 55°C current
kW Order No. Order No. A Order No. A Order No. A
Supply voltage 3-ph.380V t0 480 V AC
Compact PLUS units
15 6SE7024-1EP85-0AA0  3NA3817 40 00 3NE1802-0 40 000 3RT1034 45
50 6SE7031-2EP85-0AA0  3NA3 032 125 1 3NE1022-0 125 1 3RT1054 160
100 6SE7032-3EP85-0AA0  3NA3 142 224 2 3NE1 227-0 250 1 3RT1064 275
Compact and chassis units
15 6SE7024-1EB85-0AA0  3NA3 820 50 00 3NE1802-0 40 000 3RT1034 45
37 6SE7028-6EC85-0AA0  3NA3 830 100 00 3NE1820-0 80 000 3RT1044 90
75 6SE7031-7EE85-0AA0  3NA3 140 200 1 3NE1224-0 160 1 3TK50 190
110 6SE7032-7EE85-0AA0  3NA3 252 315 2 3NE1 227-0 250 1 3TK52 315
160 6SE7033-8EE85-0AA0  3NA3260 400 2 3NE1331-0 350 2 3TK54 380
200 6SE7034-6EE85-0AA0  3NA3 365 500 3 3NE1332-0 400 2 3TK56 500
250 6SE7036-1EE85-0AA0  3NA3372 630 3 3NE1435-0 560 3 2 x 3TK52 567
Nominal Rectifier unit Commutating reactor Commutating reactor Radio-interference
power Vo=2% Vo=4% suppression filter®)7)
g 400/460 V P, Rated  400/460V P, Rated Class
50/60 Hz 50/60 Hz current 50/60 Hz 50/60 Hz current
kW Order No. Order No. W A Order No. W A Order No.
Supply voltage 3-ph. 380V to 480 V AC
Compact PLUS units
15 6SE7024-1EP85-0AA0  4EP37 00-2US00 57/60 356,56  4EP3900-5US00 82/87 35.5  B6SE7023-4ES87-0FB1 BI1
50 6SE7031-2EP85-0AA0  4EU24 52-2UA00-0AA0 154/163 160 4EU27 52-1UB00-0AAO0 253/275 160 6SE7031-8ES87-0FA1 A1
100 6SE7032-3EP85-0AA0  4EU2552-5UA00-0AA0 187/201 250 4EU30 52-7UA00-0AAQ 334/367 280 6SE7033-2ES87-0FAT A1
Compact and chassis units
15 6SE7024-1EB85-0AA0  4EP37 00-2US00 57/60 35.5  4EP3900-5US00 82/87 355  B6SE7023-4ES87-0FB1 B1
37 6SE7028-6EC85-0AA0  4EP39 00-2US00 82/87 80 4EU24 52-4UA00-0AA0 154/163 80 6SE7027-2ES87-0FB1  B1
75 6SE7031-7EE85-0AA0  4EU24 52-2UA00-0AAO0 154/163 160 4EU27 52-1UB00-0AAQ 253/275 160 6SE7031-8ES87-0FAT A1
110 6SE7032-7EE85-0AA0  4EU2552-5UA00-0AAQ0 187/201 250 4EU30 52-7UA00-0AAQ 334/367 280 6SE7033-2ES87-0FAT A1
160 6SE7033-8EE85-0AA0  4EU27 52-7UA00-0AAQ 253/275 315 4EU30 52-8UA00-0AAQ 334/367 355 6SE7033-2ES87-0FAT A1
200 6SE7034-6EE85-0AA0  4EU27 52-8UA00-0AAQD 253/275 400 4EU36 52-3UB00-0AAQ 450/495 400 6SE7036-0ES87-0FA1 A1
250 6SE7036-1EE85-0AA0  4EU3052-5UA00-0AAD 334/367 560 4EU36 52-4UB00-0AA0 450/495 560 6SE7036-0ES87-0FA1 A1

1) Switch disconnectors: Please take into account
the size of the cable-protection and semiconduc-

3) The cable cross-sections must be dimensioned
according to DIN VDE 0100, VDE 0298, Part 4

6) Line supply suppression according to
EN 61 800-3 can only be ensured with the

tor-protection fuses! and as a function of the rated fuse currents. line commutating reactor Vp =2 %.

7) Canonly be used with TT and TN systems
(earthed systems).

4) Does not ensure total protection for the input
rectifier of the unit.

5) Refer to Catalog NS K.

2) Can be optionally used, depending on require-
ments. For further information refer to Catalog

NSK. 8) Output current via a two-busbar connection with

120 A per outgoing circuit.
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Selection and ordering data

AFE rectifier/regenerative units

Rated AFE inverter AFE reactor Supply connection
rectifier/ module
regffn— with CUSA closed- Rated Power Weight, Dimensions Dimensions
eraj[ 'Vf t loop control board current loss approx.  supply AFE reactor
235%’_61 6SE7090-0XX84-0BJO connection
and 400V module
supply
voltage
Pratea P, WxHxD WxHxD
kg mmXMmmxmm  mmXxmmXxmm
kW Order No. Order No. Order No. A W (Ib) (inxinxin) (inxinxin)
Supply voltage 3-ph.380 V AC-20 % to 460 V +5 %
Compact units
6.8 6SE7021-0EA81 6SE7021-3ES87-1FG0O") - 13 17 8 - 270x 250 x 196
(17.6) = (10.6x9.8x7.7)
9 6SE7021-3EB81 6SE7021-3ES87-1FG0O") - 13 23 8 - 270 x 250 x 196
(17.6) - (10.6x9.8x7.7)
12 6SE7021-8EB81 6SE7022-6ES87-1FG0O") - 26 30 12 = 300 x250x 185
(26.5) - (11.8x9.8x7.3)
17 6SE7022-6EC81 6SE7022-6ES87-1FG0") - 26 43 12 - 300 x 250 x 185
(26.5) - (11.8x9.8x7.3)
23 6SE7023-4EC81 6SE7024-7ES87-1FGOY) - 47 58 20 = 360 x300x 185
(44.1) - (14.2x11.8x7.3)
32 6SE7024-7ED81 6SE7024-7ES87-1FG0") - 47 80 20 = 360 x300x 185
(44.1) = (14.2x11.8x7.3)
40 6SE7026-0ED81 6SE7027-2ES87-1FGO") - 72 100 32 - 380 x300x 196
(70.6) - (15.0x11.8x7.7)
49 6SE7027-2ED81 6SE7027-2ES87-1FG0") - 72 123 32 = 380x300x 196
(70.6) = (15.0x11.8x7.7)
Chassis units
63 6SE7031-0EE80 - 6SE7131-0EE83-2NA0 92 500 110 274x1310x408 300x267x212
(242.6) (10.8x51.6x16.1) (11.8x10.5x8.3)
85 6SE7031-2EF80 = 6SE7131-2EF83-2NA0 124 630 160 440x1310x470 355x340x212
(352.8) (17.3x51.6x18.5) (14.0x13.4x8.3)
100 6SE7031-5EF80 - 6SE7131-6EF83-2NA0 146 710 165 440x1310x470 355x340x%x 272
(363.8) (17.3x51.6x18.5) (14.0x13.4x10.7)
125 6SE7031-8EF80 = 6SE7131-8EF83-2NAO0 186 860 170 440x1310x470 355x340x278
(374.6) (17.3x51.6x18.5) (14.0x13.4x10.9)
143 6SE7032-1EG80 = 6SE7132-1EG83-2NAO0 210 1100 235 580x 1339x459 420x389x312
(518.2) (22.8x52.7x18.1) (16.5x15.3x12.3)
177 6SE7032-6EG80 - 6SE7132-6EG83-2NA0 260 1300 240 580x 1339x4569 420x389x312
(529.2) (22.8x52.7x18.1) (16.5x15.3x12.3)
214 6SE7033-2EG80 = B6SE7133-2EG83-2NA0 315 1500 295 580x 1339x459 480x380x376
(650.5) (22.8x52.7x18.1) (18.9x15.0x 14.8)
250 6SE7033-7EG80 - 6SE7133-7EG83-2NAO0 370 1820 305 580x 1339x459 480x380x376
(672.5) (22.8x52.7x18.1) (18.9x15.0x 14.8)

Required components for compact units,
description see Section 6.

1) Caution!
For compact units, the required system
components must be ordered separately
(see Section 6).
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Selection and ordering data

Rated AFE inverter Main contactor/ Precharging Precharging Supply voltage
rectifier/ with CUSA closed- AC contactor') detection VSB
regen- loop control board 230V control

erative 6SE7090-0XX84-0BJO

OUtpUt_a} Rated Precharging Rated Resistor Rated For DIN rail
coz ‘20_0 vV current contactor’') with current 3 required value mounting with
gzpply Compact AFE 24 V enclosure
voltage

Prated

kW Order No. Order No. A Order No. A Order No. Q Order No.

Supply voltage 3-ph.380 V AC-20 % to 460 V +5 %
Compact units

6.8 6SE7021-0EA81 3RT1015 16 3RT10 16-.BB4. 20 6SX7010-0AC81 22 6SX7010-0EJOO
9 6SE7021-3EB81 3RT1016 20 3RT10 16-.BB4. 20 6SX7010-0AC81 22 6SX7010-0EJOO
12 6SE7021-8EB81 3RT1016 20 3RT10 16-.BB4. 20 B6SX7010-0AC81 22 6SX7010-0EJOO
17 6SE7022-6EC81 3RT1025 85 3RT10 16-.BB4. 20 6SX7010-0AC80 10 6SX7010-0EJOO
23 6SE7023-4EC81 3RT1034 45 3RT10 16-.BB4. 20 6SX7010-0AC80 10 6SX7010-0EJOO
32 6SE7024-7ED81 3RT1035 55 3RT10 16-.BB4. 20 6SX7010-0AC80 10 6SX7010-0EJOO
40 6SE7026-0ED81 3RT1044 90 3RT10 16-.BB4. 20 6SX7010-0AC80 10 6SX7010-0EJOO
49 6SE7027-2ED81 3RT1044 90 3RT10 16-.BB4. 20 6SX7010-0AC80 10 6SX7010-0EJOO
Chassis units
63 6SE7031-0EE80 Integrated into the supply connection module
85 6SE7031-2EF80 Integrated into the supply connection module
100 6SE7031-5EF80 Integrated into the supply connection module
125 6SE7031-8EF80 Integrated into the supply connection module
143 6SE7032-1EG80 Integrated into the supply connection module
177 6SE7032-6EG80 Integrated into the supply connection module
214 6SE7033-2EG80 Integrated into the supply connection module
250 6SE7033-7EG80 Integrated into the supply connection module

Required components for compact units,
description see Section 6.

1) Refer to Catalog NS K.
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Selection and ordering data

AFE rectifier/regenerative units (continued)

Rated AFE inverter Load switch disconnector?) Load switch disconnector Fuse load switch disconnector’)?) Semiconductor protection

rectifier/ with CUSA closed- with fuse fittings?) fuses opteration class gR3)

regen- loop control board incl. cable protection

erative B6SE7090-0XX84-0BJO

output_a1t Rated Rated Max. Rated Max. Rated Max.

COZ ‘20_0 vV cur- cur-  fuse cur-  fuse cur-  fuse

gl rent rent  size rent  size rent  size

supply

voltage

Prated

kW Order No. Order No. A Order No. A Size  Order No. A Size  Order No. A Size

Supply voltage 3-ph.380 V AC-20 % to 460 V +5 %

Compact units

6.8 6SE7021-0EA81 3KAB0 30-1EE0T 63 3KL5030-1EBO1T 63 00 3NP40 10-0CHO1 100 000  3NE1813-0 16 000
9 6SE7021-3EB81 3KAB030-1EE0T 63 3KL5030-1EBO1T 63 00 3NP40 10-0CHO1 100 000  3NE1814-0 20 000

12 6SE7021-8EB81 3KA5030-1EE0T 63 3KL5030-1EBO1T 63 00 3NP4010-0CHO1 100 000  3NE1815-0 25 000
17 6SE7022-6EC81 3KA5030-1EE0T 63 3KL5030-1EBO1T 63 00 3NP4010-0CHO1 100 000  3NE1803-0 35 000
23 6SE7023-4EC81 3KAB0 30-1EE0T 63 3KL5030-1EBO1T 63 00 3NP40 10-0CHO1 100 000  3NE1802-0 40 000
32 6SE7024-7ED81 3KAB0 30-1EE0T 63 3KL5030-1EBO1T 63 00 3NP40 10-0CHO1 100 000  3NE1818-0 63 000
40 6SE7026-0ED81 3KA5130-1EE0T 80 3KL5230-1EBO1T 125 00 3NP40 10-0CHO1 100 000  3NE1820-0 80 000
49 6SE7027-2ED81 3KA5130-1EE0T 80 3KL5230-1EBO1T 125 00 3NP40 10-0CHO1 100 000  3NE1820-0 80 000

Chassis units

63 6SE7031-0EE80 Integrated into the supply connection module
85 6SE7031-2EF80 Integrated into the supply connection module

100 6SE7031-5EF80 Integrated into the supply connection module

125 6SE7031-8EF80 Integrated into the supply connection module

143 6SE7032-1EG80 Integrated into the supply connection module

177 6SE7032-6EG80 Integrated into the supply connection module

214 6SE7033-2EG80 Integrated into the supply connection module

250 6SE7033-7EG80 Integrated into the supply connection module

Rated AFE inverter Radio-interference suppression filter Clean Power Filter

rectifier/ with CUSA closed-

regen- loop control board

erative 6SE7090-0XX84-0BJO

g:stzu: ?t Class Power Base radio-interference

and 400V loss suppression

supply

voltage

Prated

kW Order No. Order No. Order No. W Order No.

Supply voltage 3-ph.380 V AC-20 % to 460 V +5 %

Compact units

6.8 6SE7021-0EA81 6SE7021-0ES87-0FB1 Al 6SE7021-0EB87-1FCO 200 6SX7010-0FB10
9 6SE7021-3EB81 6SE7021-8ES87-0FB1 Al 6SE7021-8EB87-1FCO 250 6SX7010-0FB10

12 6SE7021-8EB81 6SE7021-8ES87-0FB1 Al 6SE7021-8EB87-1FCO 250 6SX7010-0FB10
17 6SE7022-6EC81 6SE7023-4ES87-0FB1 Al 6SE7022-6EC87-1FCO 300 6SX7010-0FB10
23 6SE7023-4EC81 6SE7023-4ES87-0FB1 Al 6SE7023-4EC87-1FCO 400 6SX7010-0FB10
32 6SE7024-7ED81 6SE7027-2ES87-0FB1 Al 6SE7024-7ED87-1FCO 500 6SX7010-0FB10
40 6SE7026-0ED81 B6SE7027-2ES87-0FB1 Al 6SE7027-2ED87-1FCO 600 6SX7010-0FB10
49 6SE7027-2ED81 6SE7027-2ES87-0FB1 Al 6SE7027-2ED87-1FCO 600 6SX7010-0FB10

Chassis units

63 6SE7031-0EE80 Option LOO for supply connection module A1 Integrated into the supply connection module
85 6SE7031-2EF80 Option LOO for supply connection module A1 Integrated into the supply connection module
100 6SE7031-5EF80 Option LOO for supply connection module A1 Integrated into the supply connection module

125 6SE7031-8EF80 Option LOO for supply connection module A1 Integrated into the supply connection module
143 6SE7032-1EG80 Option LOO for supply connection module A1 Integrated into the supply connection module
177 6SE7032-6EG80 Option LOO for supply connection module A1 Integrated into the supply connection module
214 6SE7033-2EG80 Option LOO for supply connection module A1 Integrated into the supply connection module
250 6SE7033-7EG80 Option LOO for supply connection module A1 Integrated into the supply connection module

3) The cable cross-sections must be dimensioned
acc. to DINVDE 0100, VDE 0298, Part 4, and as
a function of the rated fuse currents.

2) Can be optionally used, depending on your
requirements. For further information, refer to
Catalog NS K.

1) Fuse switch-disconnectors: Please take into ac-
count the size of the cable-protection fuses and
semiconductor protection fuses.
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Rectifier/regenerative units, 25 % power-on duration in generating mode

Nominal Rectifier/

Switch disconnector?)

Switch disconnectors with

Selection and ordering data

Fuse switch-disconnectors')?)

power regenerative unit fuse holders')?)
g Rated Rated Max. Rated Max.
current current fuse current fuse
size size
kW Order No. Order No. A Order No. A Order No. A
Supply voltage 3-ph. 380V to 480 V AC
75 6SE7022-1EC85-1AA0  3KA5030-1EEO1 63 3KL5530-1EBO1T 250 0;1;2 3NP42 70-0CA01 250 0;1
15 6SE7024-1EC85-1AA0  3KA5030-1EEO1 63 3KL5530-1EBOT 250 0;1;2 3NP42 70-0CA01 250 0;1
37 6SE7028-6EC85-1AA0  3KAbH130-1EEOQ1 80 3KL5530-1EBOT 250 0;1,2 3NP4270-0CA0T 250 0;1
75 6SE7031-7EE85-1AA0  3KAB330-1EE0T 160 3KL5530-1EBOT 250 0;1;2 3NP42 70-0CA01 250 0;1
90 6SE7032-2EE85-1AA0  3KAB530-1EE0T 250 3KL5530-1EBO1T 250 0;1;2 3NP42 70-0CA01 250 0;1
132 6SE7033-1EE85-1AA0  3KA5730-1EE0T 400 3KL57 30-1EBOT 400 1,2 3NP53 60-0CA00 400 1,2
160 6SE7033-8EE85-1AA0  3KA5730-1EE0T 400 3KL57 30-1EBOT 400 1,2 3NP53 60-0CA00 400 1,2
200 6SE7034-6EE85-1AA0  3KA5730-1EE0T 400 3KL6130-1ABO 630 2;3 3NP54 60-0CA00 630 2;3
250 6SE7036-1EE85-1AA0  3KA5830-1EE0T 630 3KL6130-1ABO 630 2,3 3NP54 60-0CA00 630 2,3
Nominal Rectifier/ Cable-protection fuses Semiconductor-protection fuses Main contactor/
power regenerative unit Duty class gL%)4) Duty class aR%) AC contactor®)
rating (incl. cable protection)
Rated Size Rated Size AC1 Rated
current current duty current
55°C
kW Order No. Order No. A Order No. A Order No. A
Supply voltage 3-ph. 380V to 480 V AC
75 6SE7022-1EC85-1AA0 3NA3810 25 00 3NE4 101 32 0 3RT1025 35
15 6SE7024-1EC85-1AA0 3NA3820 50 00 3NE4 118 63 0 3RT1034 45
37 6SE7028-6EC85-1AA0  3NA3 830 100 00 3NE4 122 125 0 3RT1044 90
75 6SE7031-7EE85-1AA0  3NA3 140 200 1 3NE3 227 250 1 3TK50 190
90 6SE7032-2EE85-1AA0  3NA3 144 250 1 3NE3230-0B 315 1 3TK52 315
132 6SE7033-1EE85-1AA0  3NA3252 315 2 3NE3 233 450 1 3TK52 315
160 6SE7033-8EE85-1AA0  3NA3260 400 2 3NE3 333 450 2 3TK54 380
200 6SE7034-6EE85-1AA0  3NA3 365 500 3 3NE3 335 560 2 3TK56 500
250 6SE7036-1EE85-1AA0  3NA3372 630 3 3NE3338-8 800 2 2 x 3TK52 567

1) Switch disconnectors: Please take into account
the size of the cable-protection and semiconduc-
tor-protection fuses!

3) Does not ensure total protection for the input
rectifier of the unit.

5) Refer to Catalog NS K.

4) The cable cross-sections must be dimensioned
according to DIN VDE 0100, VDE 0298, Part 4
and as a function of the rated fuse currents.

2) Can be optionally used, depending on require-
ments. For further information refer to Catalog
NS K.
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Selection and ordering data

Rectifier/regenerative units, 25 % power-on duration in generating mode

Nominal Rectifier/

Commutating reactor

Commutating reactor

Radio-interference

power regenerative unit Vo=2% Vo=4% suppression filter')2)
g 400/480 V P, Rated  400/480 V P, Rated Class
50/60 Hz 50/60 Hz current 50/60 Hz 50/60Hz current
kW Order No. Order No. W A Order No. W A Order No.
Supply voltage 3-ph. 380V to 480 V AC
75 6SE7022-1EC85-1AA0 4EP36 00-4US00 52/ 57 18 4EP37 00-7US00 57/ 60 18 6SE7023-4ES87-0FB1 B1
15 6SE7024-1EC85-1AA0 4EP37 00-2US00 57/ 60 35,5  4EP3900-5US00 82/ 87 355  6SE7023-4ES87-0FB1 B1
37 6SE7028-6EC85-1AA0 4EP39 00-2US00 82/ 87 80 4EU24 52-4UA00-0AA0 154/163 80 6SE7027-2ES87-0FB1 B1
75 6SE7031-7EE85-1AA0 4EU24 52-2UA00-0AAD 154/163 160 4EU27 52-1UB00-0AA0 253/275 160 6SE7031-8ES87-0FAT A1l
90 6SE7032-2EE85-1AA0 4EU2552-4UA00-0AAD 187/201 200 4EU27 52-2UB00-0AA0 253/275 200 6SE7031-8ES87-0FAT A1l
132 6SE7033-1EE85-1AA0 4EU27 52-0UB00-0AAOD 253/275 280 4EU3052-7UA00-0AAO 334/367 280 B6SE7033-2ES87-0FA1 A1l
160 6SE7033-8EE85-1AA0 4EU27 52-7UA00-0AA0 253/275 315 4EU30 52-8UA00-0AAO 334/367 355 6SE7033-2ES87-0FAT A1l
200 6SE7034-6EE85-1AA0 4EU27 52-8UA00-0AAOD 253/275 400 4EU36 52-3UB00-0AA0 450/495 400 B6SE7036-0ES87-0FA1 A1l
250 6SE7036-1EE85-1AA0 4EU3052-5UA00-0AAD 334/367 560 4EU36 52-4UB00-0AA0 450/495 560 6SE7036-0ES87-0FAT A1l
Nominal Rectifier/ Regenerative autotransformer3) Free-wheeling diode  Clamping cap
power regenerative unit on the DC bus?)
g 25 % power-on duration P, 25 % power-on duration P, Diode
380Vto415V 50/60 Hz 440Vto480V 50/60 Hz
50/60 Hz 60 Hz
kW Order No. Order No. kW Order No. kW Order No. Order No.
Supply voltage 3-ph. 380V to 480 V AC
75 6SE7022-1EC85-1AA0 4AP2595-0UA11-8AN2 0.35 4AP2595-0UA21-8AN2 0.35 SKR3F20/12
15 6SE7024-1EC85-1AA0 4AP27 95-0UA01-8AN2 0.45 4AP27 95-0UA51-8AN2  0.45 SKR3F20/12
37 6SE7028-6EC85-1AA0 4AP3095-0UA0T-8AN2 0.65 4AP3095-0UA71-8AN2  0.65 SKRB60F 12
75 6SE7031-7EE85-1AA0  4AU39 95-0UAGT-8AN2 2.20 4AU36 95-0UA21-8AN2 1.70 SKR60F 12
90 6SE7032-2EE85-1AA0 4AU39 95-0UAB1-8AN2 2.20 4AU39 95-0UB0T-8AN2 2.20 SKRB60F 12
132 6SE7033-1EE85-1AA0 4BU43 95-0UA41-8A 2.70 4BU43 95-0UA51-8A 2.70 2xSKR141F 15
160 6SE7033-8EE85-1AA0 4BU4595-0UAB1-8A 2.80 4BU45 95-0UA71-8A 2.80 2xSKR141F 15
200 6SE7034-6EE85-1AA0 4BU47 95-0UAB1-8A 3.00 4BU47 95-0UA71-8A 3.00 2xSKR141F 15
250 6SE7036-1EE85-1AA0 4BUG1T 95-0UA31-8A 6.00 4BU51 95-0UA41-8A 6.00 D 689S 20°)5) V 72-26.120M5)8)

1) Compliance with radio-interference suppression
to EN 61 800-3 can only be ensured in
conjunction with a line commutating reactor of
Vo=2%.

2) Canonly be used with TT and TN systems
(earthed systems).
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3) Transformer: Cycle duration of 22 min, i.e. with
25 % power-on duration, maximum 5.5 min in

regenerating mode, 16.5 min in rectifying mode.

4) See Engineering Information, Section 6. The di-
odes referred to are from the range of products
supplied by SEMIKRON GmbH u. Co. KG,
Sigmundstr. 200, D-90431 Nuremberg,
Germany. Internet: www.semikron.com

5) Diode supplied as a disc diode with a clamping
cap for mounting on a copper plate or copper rail.

6) See Engineering Information, Section 6.
The diodes referred to are from the product
range supplied by EUPEC GmbH u. Co. KG,
Max-Planck-Str. 5, D-59581 Warstein, Germany.
Internet: www.eupec.com



Selection and ordering data

Inverter
Nominal Inverter Fuse switch-disconnector Inverter protection fuse Inverter protection fuse
power for DC coupling')?) Duty class gR?) Duty class aR?)
rating Irated Max. Irated Size Irated Size
fgse
size
kW (HP) Order No. Order No. A Order No. A Order No. A
Compact units
2.2 (3) 6SE7016-1TA513) 3NP40 10-0CHO01 100 000 2 x 3NE1 814-0%) 20 000 2 x 3NE8 015%) 25 00
3 (4) 6SE7018-0TA513) 3NP40 10-0CHO1 100 000 2 x3NE1815-0%) 25 000 2 x3NE8015%) 25 00
4 (5) 6SE7021-0TA513) 3NP40 10-0CHO1 100 000 2 x3NE1815-0%) 25 000 2 x3NE80154) 25 00
5.5 (7.5) 6SE7021-3TB513) 3NP40 10-0CHO1 100 000 2 x 3NE1803-04) 35 000 2 x3NE80174) 50 00
75 (10) 6SE7021-8TB513) 3NP40 10-0CHO1 100 000 2 x3NE1817-0%) 50 000 2 x3NE80174) 50 00
1 (15) 6SE7022-6TC513) 3NP40 10-0CHO1 100 000 2 x3NE1818-0%) 63 000 2 x 3NE8 020%) 80 00
15 (20) 6SE7023-4TC513) 3NP40 10-0CHO1 100 000 2 x3NE1820-0%) 80 000 2 x 3NE8 020%) 80 00
185 (25) 6SE7023-8TD513) 3NP40 70-0CA01 160 00 2 x3NE1021-0%) 100 00 2 x 3NE8 0224) 125 00
22 (30) 6SE7024-7TD513) 3NP40 70-0CA01 160 00 2 x 3NE1 022-0%) 125 00 2 x 3NE8 0224) 125 00
30 (40) 6SE7026-0TD513) 3NP42 70-0CA01 250 0; 1 2 x 3NE1 224-0%) 160 0 2 x 3NE8 0244) 160 00
37 (50) 6SE7027-2TD513) 3NP42 70-0CA01 250 0;1 2 x 3NE1 224-0%) 160 0 2 x 3NE8 0244) 160 00
Chassis units
45 (60) 6SE7031-0TE50 3NP42 70-0CA01 250 0;1 - 2 x3NE3 224 160 1
55 (75) 6SE7031-2TF50 3NP42 70-0CA01 250 0;1 - 2 x3NE3 227 250 1
75 (100) 6SE7031-8TF50 3NP42 70-0CA01 250 0; 1 - 2 x 3NE3 227 250 1
90 (120) 6SE7032-1TG50 3NP43 70-0CA01 400 1,2 - 2 x 3NE3 230-0B 315 1
110 (150) 6SE7032-6TG50 3NP44 70-0CA01 630 2;3 - 2x3NE3 233 450 1
132 (175) 6SE7033-2TG50 3NP44 70-0CA01 630 2;3 - 2x3NE3 233 450 1
160 (215) 6SE7033-7TG50 3NP44 70-0CA01 630 2;3 - 2 x 3NE3334-0B 500 2
200 (270) 6SE7035-1TJ50 3NP44 70-0CA01 630 2;3 - 2 x 3NE3 336 630 2
250 (335) 6SE7036-0TJ50 2 x3NP5360-0CA00 400 1,2 - 2x2x3NE3233%) 450 1

1) See Catalog “Low-Voltage Switchgear”. The
rated insulation voltage is valid for pollution
degree 3 according to DIN VDE 0110, Part 1.
The conditions of use, however, are according to
pollution degree 2. The rated insulation voltage
is therefore = 1000 V.

2) Bear in mind the size of the fuses when select-
ing the fuse disconnector.

3) DC fuses contained in the inverter unit as
standard features.

4) The fuses are necessary only if separate protec-
tion of the inverters is required. In that case, the
inverters should be ordered with option L33.

5) The Compact PLUS inverters can be connected
to the DC link via a coupling module. The power
options for the DC link are to be dimensioned
according to the total inverter output.
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Selection and ordering data

Inverter
Nominal Inverter Contactor for disconnectingthe ~ Precharging resistors Free-wheeling diode Clamping cap
power inverter from the DC bus’) on the DC bus
[810g - Quantity Rizeq Diode
perinv.
kW (HP) Order No. Order No. A Order No. W Order No. Order No.
Compact units
2.2 (3) 6SE7016-1TA51 3RT1325 1x 30 6SX7010-0AC06 2 27 SKR 3 F 20/122)
3 (4) 6SE7018-0TA51 3RT1325 1x 30 6SX7010-0AC06 2 27 SKR 3 F 20/122)
4 (5) 6SE7021-0TA51 3RT1325 1x 30 6SX7010-0AC06 2 27 SKR 3 F 20/122)
5i5) (7.5) 6SE7021-3TB51 3RT1325 1x 30 6SX7010-0AC06 2 27 SKR 3 F 20/122)
75 (10) 6SE7021-8TB51 3RT1325 2x 27 6SX7010-0AC06 2 27 SKR 3 F 20/122)
1 (15) 6SE7022-6TC51 3RT1325 2x 27 6SX7010-0AC06 2 27 SKR 60 F 122)
15 (20) 6SE7023-4TC51 3RT1325 2x 27 6SX7010-0AC06 2 27 SKR 60 F 122)
185 (25) 6SE7023-8TD51 3RT1325 2x 27 6SX7010-0AC06 2 27 SKR 60 F 122)
22 (30) 6SE7024-7TD51 3RT1336 2x 50 6SX7010-0AC06 2 27 SKR 60 F 122)
30 (40) 6SE7026-0TD51 3RT1344 2x 81 6SX7010-0ACO7 2 27 SKR 141 F 152)
37 (50) 6SE7027-2TD51 3RT1344 2x 81 6SX7010-0ACO7 2 27 SKR 141 F 152)
Chassis units
45 (60) 6SE7031-0TE50 3RT1344 2x 81 6SX7010-0AC08 2 15 SKR 141 F 152)
55 (75) 6SE7031-2TF50 3RT1346 2x108 6SX7010-0AC08 2 15 SKR 141 F 152)
75 (100) 6SE7031-8TF50 3TK10 2x162 6SX7010-0AC08 2 15 SKR 141 F 152)
90 (120) 6SE7032-1TG50 3TK10 2x162 6SX7010-0AC10 2 10 SKR 141 F 152)
110 (150) 6SE7032-6TG50 3TK10 2x162 6SX7010-0AC10 2 10 2x SKR 141 F 152)
132 (175) 6SE7033-2TG50 3TK11 2x207 6SX7010-0AC10 2 10 2xSKR 141 F 152)
160 (215) 6SE7033-7TG50 3TK12 2x243 6SX7010-0AC10 2 10 2xSKR 141 F 152)
200 (270) 6SE7035-1TJ50 3TK13 2x279 6SX7010-0AC10 2 10 2xSKR 141 F 152)
250 (335) 6SE7036-0TJ50 3TK14 2x423 6SX7010-0AC10 2 10 D 689S 203)4) V 72-26.120M3)4)

Components for braking units

Nominal Components for Fuse switch-disconnector for DC coupling Fuses for braking units
power braking units®)
r’gtmg Rated Max. Rated Size
20 current fuse current
size
kW Order No. Order No. A Order No. A
DC link voltage 510 V DC to 650 V DC
5 6SE7018-0ES87-2DA0 3NP42 70-0CA01 250 0;1 2x3NE4 101 32 0
10 6SE7021-6ES87-2DA0 3NP42 70-0CA01 250 0;1 2x3NE4 101 32 0
20 6SE7023-2EA87-2DA0 3NP42 70-0CA01 250 0;1 2x3NE4 102 40 0
50 6SE7028-0EA87-2DA0 3NP42 70-0CA01 250 0; 1 2x3NE4 121 100 0
100 6SE7031-6EB87-2DA0 3NP42 70-0CA01 250 0;1 2x3NE3 225 200 1
170 6SE7032-7EB87-2DA0 3NP53 60-0CA00 400 0; 1 2 x 3NE3 230-0B 315 1

1) Refer to Catalog " Switchgear and Systems”.
Rated insulation voltage with pollution degree
2 according to DIN VDE 0110, Part 1, 1000 V.

2) See Engineering Information, Section 6. The di-
odes referred to are from the range of products
supplied by SEMIKRON GmbH u. Co. KG,
Sigmundstr. 200, D-90431 Nuremberg,
Germany. Internet: www.semikron.com
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3) Diode supplied as a disc diode with a clamping

cap for mounting on a copper plate or copper rail.

4) See Engineering Information, Section 6.

The diodes referred to are from the product

range supplied by EUPEC GmbH u. Co. KG,

Max-Planck-Str. 5, D-59581 Warstein, Germany.
Internet: www.eupec.com

5) The braking units connected in parallel toa DC

voltage busbar or several converters are to be
protected with the fuses indicated.



SIMOVERT MASTERDRIVES Motion Control
Selection and ordering data

Co
ol

Connection overview Current carrying capacity (7,) of PVC-insulated copper
conductors acc. to IEC 60 204-1: 1997 ++ Corrigendum
1998
Cross-section Current carrying capacity 1, (A) with installation types
6FX5002-2CA12-0000 L"nccrg('}:"TtaT"LlHTL (see C1.2) ‘
< 100 m (328 ft) (TTL) 6FX2 001-..... mm? B1 B2 C E
< 150 m (492 ft) 0.75 76 _ _ _
(5'";'63’;"'(‘9@:?) or_ 1.0 10.4 96 1.7 15
(HTL track A*+B*) 15 13.5 12.2 15.2 16.1
Incremental 25 18.3 16.5 21 22
gFXEI 002 - 2AH00 - OO0 encoder HTL in 4 25 23 28 30
™ 1PH7, 1PL6, 1PH4 6 32 29 36 37
motors 10 14 40 50 52
16 60 53 66 70
25 77 67 84 88
6FXO1 002 - 2CF02 - 0OCI0. ?222?5;”.??? E;r(e 22 97 83 12‘3‘ 1;‘3‘
AU 1PHT moloss 70 - - 155 155
7777777777777 95 - - 192 192
120 - - 221 221
6FXC1 002 - 2CC71-10000 oncoder ¢ E'z";o”ics {pairs) m n
= 100 m (328 ft) B X295 s - - co co
& 05 - - 7.1 7.1
0.75 - - 9.1 9.1

6FXCI 002 - 2CGO0 - 100 Sin/cos incremental
> ¢ m- encoder 1V,

= 100 m (328 ft) 6FX2001-3... Correction factors
I
or Ambient air temperature Correction factor
G (°F)
6FX] 002 - 2CHO0 - 100010 Absolute-value 30 (86) 1.15
> ¢ = encoder (EnDat)
< 100 m (328 ft) 6FEX2 001-5.E.. 35 (95) 1.08
40 (104) 1.00
or 45 (113) 0.91
o 50 (122) 0.82
sin/cos incremental
6FXO 002 - 2CA31 - 0000 encoder 1V 55 (131) 0.71
> 'q B
< 100 328 ft in 1FK6, 1FK7, 60 (140) 0.68
) 1FT6, 1PH7, 1PL6 :
1PH4 motors Note: The correction factors are taken from IEC 60 364-56-523, table 52-D1.
|
i The current carrying capacity ~ must be corrected with the
Absolutevalue 1, of PVC-insulated conduc- correction factors from the
6FXCI 002 - 2EQ10- OO0 €ncoder (EnDat) tors is specified in the 'gable table above.
> < = in 1FKB, 1FK7, above foran ambient air
IS 1FT6, 1PH7, 1PL6 temperature of +40 °C
1FH4 motors (104 °F). For other ambient This standard applies also
.
temperatures, the values to PUR cables.

SFXD 008 - 00000 - OO0 4147, 1L,
1PH4, 1FS6

6FX0 002 - OOOOO - OOC0
o ( =~ 1FK6, 1FK7, 1FT6
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Selection and ordering data

Power cables for 1FK., 1FT6, 1PH.

6FXT1 002-5CA ..
without braking cable, with shield

6FXT1 008-1BB. .
without braking cable, with shield

Con- Prefabricated cables Dz Cable by the meter Weight') Smallest per-
nector missible bend-
size ing radius
6FX8 6FX5 6FX8 6FX5  B6FX8  6FX5
mm mm kg/m kg/m mm mm
mm? Order No. (in) (in) Order No. (Ib/ft) (Ib/ft) (in) (in)
4x15 1 6FX 002-5CA01-010J1C10 10.4 10.1 6FX[ 008-1BB11-C0JA0 0.16 0.18 100 185
1.5 6FX0O 002-5CA21-010010 (0.41) (0.4) (0.11) (0.12) (3.94) (7.28)
4x25 1 6FX 002-5CA11-000JC10 12.1 1.5 6FX[ 008-1BB21-C0JA0 0.24 0.24 120 210
1.5 6FX 002-5CA31-000110 0.48) (0.45) (0.16) (0.16)  (4.72) (8.27)
4x4 1.5 6FX 002-5CA41-0101C10 13.2 13.3 6FX[ 008-1BB31-C0JA0 0.31 0.32 130 240
(0.52) (0.562) (0.21) (0.22)  (5.12) (9.45)
4x6 1.5 6FXO 002-5CA51-0001C10 16 15.6 6FXO 008-1BB41-C1CJA0 0.43 0.46 170 285
(0.63) (0.61) (0.29) (0.31) (6.69) (11.22)
4x10 3 6FXO 002-5CA13-000110 19.4 20.0 6FX 008-1BB51-C1CJA0 0.63 0.73 210 360
1.5 6FXO 002-5CA61-0I0C10 (0.76) (0.79) (0.42) (0.49) (8.27) (14.17)
4x16 3 6FXO 002-5CA23-01110 23.6 24.2 6FX 008-1BB61-C1CJA0 0.95 1.1 260 440
(0.93) (0.96) (0.64) (0.74)  (10.24) (17.32)
4x25 - - - 28.0 6FX5 008-1BB25-1JA0 - 1.42 - 505
(1.1) (0.95) (19.88)
4x35 - - - 315 6FX5 008-1BB35-C1CJA0 - 1.87 - 570
(1.24) (1.26) (22.44)
4 x50 - - - 38.0 6FX 5 008-1BB50-C1CJ1A02?) - 3.42 - 685
(1.5) (2.3) (26.97)
4x70 - - - 42.6 6FX 5 008-1BB70-C1CJA02) - 412 - 770
(1.68) (2.77) (30.31)
4 x95 - - - 51.7 6FX 5 008-1BB05-C1C1A02) - 4.78 - 935
(2.04) (3.21) (36.81)
4x120 - - - 56.0 6FX 5 008-1BB12-[1JA0?) - 6.11 - 1010
(2.2) (4.11) (39.76)
4x150 - - - 63.0 6FX 5 008-1BB15-1CJA02?) - 7.75 - 1135
(2.48) (5.21) (44.69)
4x185 - - - 66.2 6FX 5 008-1BB18-1CJA02?) - 9.45 - 1195
(2.61) (6.35) (47.05)
A AAA A AA
MOTION CONNECT800 8 MOTION CONNECT 800 8
MOTION CONNECT500 5 MOTION CONNECT 500 5
1 0m(0ft) A 0m(0ft) A 0m(0ft) 1B 10m (33ft) Rings
2
2 100m (328f) B 10m(33f) B 1m(3.3f) (25, 35,50 mm?)
3 200m (656 ft) € 20m (66ft) € 2m (6.6 ft) 1F 50m (164 ft) Rings
D 30m(98ft) D 3m(9.8ft) (for deviations, see table)
E 40m(131ft) E 4m(13.1ft) 2 A 100m(328ft) Rings
E 50m(164f) E 5m(16.4 1) (for deviations, see table)
G 60m (197 ft) G 6m (19.7 ft) 3 A 200m (656 ft) Disposable drum
2
H 70m (229ft) H 7m (23 ft) (not for cables > 10 mm?2)
J 80m (263ft) J 8m(26.2ft) 6 A 500 m (1640 ft) Disposable drum
2
K 90m (295) K 9m (29.5 ft) (not far cables > 10 mm?)
Length code Form of delivery
Example: Tm@3ft)) ... — 1 ABO
8m(26.2ft): .. -1TAJO
17m(B58ft: ... - 1 BHDO
59m (193.5ft): .. - 1TFKO
1M1 m(@364.2f): ... - 2 BBO .. .
Deviations from form of deliver
262 m (859.8ft): .. -3GCO y
6FX.008- 50 m (164 ft) (-1FA0) 100 m (328 ft) (-2AA0)
-1BA25 Disposable drum Disposable drum
-1BA35 Disposable drum Disposable drum
-1BA50 Disposable drum Disposable drum
1) Weight of cables sold by the meter excluding —1BA51/-1BBS51 Disposable drum
connector. -1BA61/-1BB61 Disposable drum
2) Foracable cross-section = 50 mm?2 and a cable The cross-sections 25, 35 and 50 mm?2 can also be ordered and delivered by
length of 50 m (164 ft), 100 m (328 ft) and 200 m the meter from 10 m (33 ft) to 49 m (161 ft) (according to the length code of the
(656 ft), the cables are supplied on drums. prefabricated cables) and in 10 m (33 ft) rings.
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Selection and ordering data

6FXT] 002-5DA . . 6FXT] 008-1BA ..
with braking cable, with shield with braking cable, with shield
Con- Prefabricated cables Dz Cable by the meter Weight!) Smallest per-
nector missible bend-
size ing radius
6FX8 B6FX5 6FX8 6FX5  B6FX8  6FX5
mm mm kg/m kg/m mm mm
mm? Order No. (in) (in) Order No. (Ib/ft) (Ib/ft) (in) (in)
4x15+2x15 1 6FX[ 002-5DA01-0J01C10 12.9 13.1 6FXC 008-1BA11-00CJA0 0.25 0.22 125 240
1.5 6FX0O 002-5DA21-0001010 (0.51) (0.52) (0.17) (0.15)  (4.92) (9.45)
4x25+2x15 1 6FX 002-5DA11-000C10 14.2 14.2 6FX 008-1BA21-00CJA0 0.31 0.28 140 260
1.5 6FX0O 002-5DA31-0001010 (0.56) (0.56) (0.21) (0.19)  (5.51) (10.24)
Ax4+2x15 1.5 6FX 002-5DA41-0101C10 15.3 15.9 6FXC 008-1BA31-C0CJA0 0.4 0.36 150 290
(0.6) (0.63) (0.27) (0.24)  (5.91) (11.42)
4x6+2x1.5 1.5 6FXO 002-5DA51-0101010 17.8 16.9 6FXO 008-1BA41-00CJA0 0.53 0.54 195 305
(0.7) (0.67) (0.36) (0.36) (7.68) (12.01)
4x10+2x15 3 6FX 002-5DA13-0101C10 20.8 21.7 6FX[ 008-1BA51-C0CJIA0  0.74 0.75 230 395
1.5 6FXO 002-5DA61-0101C10 (0.82) (0.85) (0.5) (0.5) (9.06) 15.55
4x16+2x15 3 6FXO 002-5DA23-0101C10 24.7 24.2 6FX 008-1BA61-C0CJA0  1.10 1.10 275 440
(0.97) (0.95) (0.74) (0.74) (10.83) (17.32)
4x25+2x15 3 6FX[ 002-5DA33-010C10 27.9 29.4 6FX[] 008-1BA25-C1CJA0 1.46 1.66 325 530
(1.1) (1.16) (0.98) (1.06) (12.8) (20.87)
4x35+2x15 3 6FXO 002-5DA43-0101C10 32 32.6 6FXO 008-1BA35-0CJA0  2.10 2.01 380 590
(1.26) (1.28) (1.41) (1.35)  (14.96) (23.23)
4x50+2x15 3 6FX 002-5DA53-011C10 36.8 38.0 6FX 008-1BA50-CICJIA0  2.75 3.30 420 685
(1.47) (1.5) (1.85) (2.22) (16.54) (26.97)
A AAA A AA
MOTION CONNECT800 8 MOTION CONNECT 800 8
MOTION CONNECT500 5 MOTION CONNECT 500 5
1 0m(0ft) A Om(0ft) A 0m (0ft) 1B 10m (33ft) Rings
2
2 100m(328f) B 10m (33f) B 1m(3.3) (25,35, 50 mm2)
3 200m (656 ft) € 20m (66ft) € 2m (6.6 ft) 1F 50m (164 ft) Rings
D 30m(98f) D 3m(9.8f) (for deviations, see table)
E 40m(131ft) E 4m(13.1ft) 2 A 100m (328ft) Rings
F 50m(164ft) F 5m(16.4ft) (for deviations, see table)
G 60m (197 ft) G 6m (19.7 ft) 3 A 200m (656 ft) Disposable drum
H 70m (229ft) H 7m (23 ft) (not for cables > 10 mm?)
J 80m (263 ft) J 8m(26.2ft) 6 A 500 m (1640 ft) Disposable drum
2
K 90m (295 K 9m (29.5ft) {not for cables > 10 mm?)
Length code Form of delivery
Example: Tm@3ft)) ... — 1 ABO
8m(26.2ft): ... - 1 AJ O
17m((5.8ft): ... — 1 BHO
59m(193.5ft): ... - 1 F KO
M m(@64.2f): ... - 2BBO
262m(859.8ft): ... — 3 GCO
Deviations from form of delivery
6FX.008- 50 m (164 ft)(-1FA0) 100 m (328 ft) (-2AA0)
-1BA25 Disposable drum Disposable drum
-1BA35 Disposable drum Disposable drum
-1BA50 Disposable drum Disposable drum
-1BA51/-1BB51 Disposable drum
-1BA61/-1BB61 Disposable drum

The cross-sections 25, 35 and 50 mm? can also be ordered and delivered by
the meter from 10 m (33 ft) to 49 m (161 ft) (according to the length code of the
prefabricated cables) and in 10 m (33 ft) rings.

1) Weight of cables sold by the meter excluding
connector.
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Selection and ordering data

Encoder cables for connecting to motors with HTL incremental encoder (1024 p/r and 2048 p/r)')
Cable design and pin assignment
Base cable type 6FX .002-2AH00-....

Converter side Motion Vector Cable by the meter Measurement system side
Control Cotrol 6FX.008-1BD21
PIN PIN Signal name Signal name PIN

Cable end cut off 71 *B *B 1 Plug type: 6FX2 003-0CE12
63 30 KTY84 + KTY84 + 2
72 26 ZERO TRACK ZERO TRACK 3 — —
73 * ZERO TRACK * ZERO TRACK 4 :[) % —
68 24 A A 5 °  —
69 * A * A 6 DA65-5157a
74 27 CTRLTACHO CTRLTACHO 7
70 25 B B 8
61 23 ov oV 10 g
62 29 KTv84 - KTv84 - 11 g
60 28 15V 15V 12 5

Outer shield on plug housing yes

Cable extension type 6FX .002-2AH04-...0
Plug type: 6FX2 003-1CF12 PIN assignment of the cable extension corresponding to the base cable Plug type: 6FX2 003-0CE12

= ]
= ]
= ]
= ]
| —

DAB5-5157a

=
=
SIEMENS

DA65-5161

Selection and ordering data

Cable Order No. Cable Length  Order No.
m
(ft)
Prefabricated cables Cable, sold by the meter
Encoder cables for connection to Encoder cables for connection to mo- 50 6FX1008-1BD21-1FA0
motors with HTL incremental tors with HTL incremental encoder (164)
encoder 6FX002-2AH00-1C1C10 No. of cores x cross-section [mm?] _
= YV 4%x2%0.34 4 4%05 (130208) 6FX008-1BD21-2AA0
R —— ) 200 6FXC008-1BD21-3AA0
MOTION CONNECT 500 5 (656)
500 6FXC008-1BD21-6AA0
(1640)
10m@Of) AOmOf) A O0Om(0f) é
2 100m (328f)B 10m (33ft) B 1m (3.3f1) QOuter diameter of cable for 6FX8: 9.3 mm (0.37in) 8
3 200m (656 ft)C 20m (66ft) € 2m (6.6 ft) Outer diameter of cable for 6FX5: 9.3 mm (0.37in) 5
4 300m (984 ft)D 30m (98ft) D 3m(9.8ft)
E 40m(131ft) E 4m(13.1ft)
F 50m (164 ft) F 5m(16.4ft)
G 60m (197 ft) G 6m (19.7ft)
H 70m (229ft) H 7m (23 ft)
J 80m(263ft) J 8m(26.2ft)
K 90m (295ft) K 9m (29.5ft)
Length code
Example: 1Tm(3.3ft): ... - 1 ABO 59m (193.5ft): ... = 1 F K 0
8m(26.2ft): ... — 1 AJ O 1M1 m(@364.2f): ...— 2 BBO
17m(B58ft): ... — 1 BHO 262m(859.8ft) ...— 3 GCO
1) Cable length < 150 m (492 ft) without transmis- 150 m (492 ft) to 300 m (984 ft) with transmission
sion of the inverted signals and cable length of the inverted signals and use of the DT! unit.
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Encoder cables for connection to motors with a 2-pole/multi-pole resolver
Cable design and pin assignment

Base cable type 6FX .002-2CF02-....

Converter side Cable by the meter

6FX . 008-1BD41

Selection and ordering data

Measurement system side

PIN Signal name Signal name PIN
Plug type: 6FC9 348-7HP00 3 SIN SIN 1 Plug type: 6FX2 003-0CE12
4 * SIN * SIN 2
5 Inner shield 3 — —
6 cos cos 11 ) & (—
Q 7 * COS * COS 12 2 —
g 8 Inner shield 5 R
g 13 +TEMP +TEMP 8
Z 25 - TEMP -TEMP 9
. 3 o 2 Inner shield 4 5
- sl |- 9 +Vyp +Vyp 10 g
1 - Vpp - Vpp
yes Outer shield on plug housing yes

Cable extension type 6FX.002-2CF04-....
Plug type: 6FX2 003-1CF12 PIN assignment of the cable extension corresponding to the base cable

Plug type: 6FX2 003-0CE12

DA65-6020

DAB5-6021

Selection and ordering data

Cable Order No. Cable

Prefabricated cables (length < 150 m (492 ft))
Encoder cables for connection to
motors which are fitted with a
resolver (detection of rotor position

=
=
SIEMENS

= ]
= ]
= ]
= ]
| —

DAB5-5157a

DA65-5161

Cable, sold by the meter")
Encoder cables for connection to
motors which are fitted with aresolver (164)
(detection of rotor position and

Length  Order No.

m

(ft)

50 6FXC1008-1BD41-1FA0

and speed build-up) speed build-up) ] (130208) 6FXL1008-1BD41-2AA0
prefabricated 6FX[002-2CF02-0101C10 No. of cores x cross-section [mm?]
A AAA 3x2x0.14+4x0.14+2x0.5 200 6FX1008-1BD41-3AA0
MOTION CONNECT 800 8 (656)
MOTION CONNECT 500 5 306040) 6FX[]008-1BD41-6AA0
A
Outer diameter of cable for 6FX8:9.2 mm (0.37in) 8
1 Om(0fY) A Om(0fY A Om(0fy) Outer diameter of cable for 6FX5:9.3 mm (0.37in) 5
2 100m (328ft)B 10m (33ft) B 1m(3.3ft)
C 20m(66ft) € 2m(6.6ft)
D 30m(98ft) D 3m(9.8ft)
E 40m(131ft) E 4m(13.1ft)
F 50m (164 ft) F 5m(16.4ft)
G 60m(197ft) G 6m (19.7ft)
H 70m (229ft) H 7m (23 ft)
J 80m(263ft) J 8m(26.2ft)
K 90m (295 ft) K 9m (29.5ft)
Length code
Example: 1Tm(3.3ft): ... — 1 ABO 59m (193.56ft): ... - 1 F K O
8m(26.2ft): ... — 1 AJ O 1M1 m(364.2f): ...— 2 BBO
17m(B58ft): ... — 1 BHO

1) Maximum permissible length of the prefabri-
cated cables for the resolvers: 150 m (492 ft).
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Selection and ordering data

Encoder cables for connection to motors with a sin/cos incremental encoder 1V,

Cable design and pin assignment
Base cable type 6FX.002-2CA31-..../6FX.002-2YS01-....

Converter side Cable by the meter Measurement system side
6FX.008-1BD51
PIN Signal name Signal name PIN
Plug type: 6FC9 348-7HP00 3 A Ua1l 1 Plug type: 6FX2 003-0CE17
4 *A * Ual 2
5 Inner shield 17 — —
6 B Ua2 11 ) & (—
Q 7 *B * Ua2 12 ° ——
g 8 Inner shield 17 DAGBS157a
3 17 R Ua0 3
4 18 *R *Ua0 13
. 3 o 24 Inner shield 17 8
= el | 19 c Ua3 5 8
20 *C * Ua3 6 7
21 D Uad 14
6FX.002-2CA31-.... 22 *D * Uad 4
Cable outlet at the bottom 13 +Temp +Temp 3
25 - Temp —Temp 9
6FX.002-2YS01-. ...
Cable outlet at the top 1 P encoder P encoder 10
14 5V sense 5V sense 16
2 M encoder M encoder 7
16 0V sense 0V sense 15
yes Outer shield on plug housing yes
Cable extension type 6FX .002-2CA34-....
Plug type: 6FX2 003-1CF12 PIN assignment of the cable extension corresponding to the base cable Plug type: 6FX2 003-0CE17
@ i 2 —
([@ uil» || XEe=
% i @ L—
DA65-6018
Selection and ordering data
Cable Order No. Cable Length  Order No.

Prefabricated cables (length <100 m (328 ft))

Encoder cables for connection to motors which are fitted with a sin/cos
incremental encoder 1V, (detection of rotor position and speed build-up)

prefabricated 6FX[1002-2CA31-0001C10
A AAA
MOTION CONNECT 800 8
MOTION CONNECT 500 5

1 0m(0ft) A Om(0ft) A Om (0ft)

2 100m(328ft)B 10m (33ft) B 1m(3.3ft)
20m(66ft) € 2m(6.6ft)
30m(98ft) D 3m(9.8ft)
40m (131ft) E 4m(13.1ft)
50m (164 ft) F 5m(16.4ft)
60m (197 ft) G 6m (19.7f1)
70m(229ft) H 7m (23 ft)
80m (263 ft) J 8m(26.2ft)
90 m (295ft) K 9m (29.5ft)

A IOmMmMmMmODO

Length code

Siemens DA 65.11 - 2003/2004

m
(ft)

Cable, sold by the meter")

Encoder cables for connection to 50
motors which are fitted with a sin/cos  (164)
incremental encoder 1V, (detection 100
of rotor position and speed build-up) (328)

No. of cores x cross-section [m
3x2x0.14+4x0.14+2x0.

4x0.23

6FX1008-1BD51-1FA0

6FXC1008-1BD51-2AA0

m?]
54+ 200
(656)

6FXC1008-1BD51-3AA0

500
(1640)

6FXC1008-1BD51-6AA0

A

Outer diameter of cable for 6FX8:9.9 mm (0.39in) 8
Outer diameter of cable for 6FX5: 9.9 mm (0.39in) 5

Example: 1m(3.3ft): ...
8m(26.2ft): ...

-1TABO
-1TAJO

17m(®58ft) ... — 1 BHO
59m(193.5ft): ... — 1 F KO

1) Maximum permissible length of the prefabricated cables
for the sin/cos incremental encoder 1 V,,,: 100 m (328 ft).



Selection and ordering data

Encoder cables for connection to motors with an absolute-value encoder (EnDat)
Cable design and pin assignment

Base cable type 6FX .002-2EQ10-....
Converter side Cable by the meter

6FX . 008-1BD51

Measurement system side

PIN Signal name Signal name PIN
Plug type: 6FC9 348-7HP00 3 A Ua1l 1 Plug type: 6FX2 003-0CE17
4 *A * Ual 2
5 Inner shield 17 — —
6 B Ua2 11 ) & (—
Q 7 *B * Ua2 12 ° ——
g 8 Inner shield 17 DAGBS157a
3 15 Data Data 3
4 23 * Data *Data 13
. 3 o 24 Inner shield 17 8
= el | 10 Clock Clock 5 8
12 * Clock * Clock 14 7
13 +Temp +Temp 8
25 - Temp —Temp 9
1 P encoder P encoder 10
14 5V sense 5V sense 16
2 M encoder M encoder 7
16 0V sense 0V sense 15
yes Outer shield on plug housing yes
Cable extension type 6FX .002-2EQ14-....
Plug type: 6FX2 003-1CF17 PIN assignment of the cable extension corresponding to the base cable Plug type: 6FX2 003-0CE17
@ i 2 —
([@ uil» || XEe=
% i @ L—
DA65-6018
Selection and ordering data
Cable Order No. Cable Length  Order No.
Ff”t)

Prefabricated cables (length < 100 m (328 ft))
Encoder cables for connection to motors which are fitted with an absolute-

Cable, sold by the meter")

Encoder cables for connection to 50 6FX[008-1BD51-1FA0

value encoder (EnDat) (detection of absolute position and speed build-up) motors which are fitted with an abso-  (164)
prefabricated 6FXI002—2EQ10-00ICI0 lute-value encoder (EnDat) (detection 4 6FXC1008-1BD51-2AA0
A YVVY gf gﬂlgsol?te position and speed (328)
uild-up
MOTION CONNECT 800 8 No. of cores x cross-section [mm?] 200 6FX[1008-1BD51-3AA0
MOTION CONNECT 500 5 3x2x0.14+4x0.14+2x0.5+ (656)
4x0.23 500 6FX[1008-1BD51-6AA0
(1640)
0Om (0ft) A 0m(0ft) A 0m(0ft) A
1 t 1 1
- 1(;3 (3280 B 1: 3310 B 1 m 33f) Outer diameter of cable for 6FX8:9.9 mm (0.39in) 8
m m m (3.
Outer diameter of cable for 6FX5: 9.9 mm (0.39in) 5
C 20m(66ft) € 2m(6.6ft)
D 30m(98ft) D 3m(9.8ft)
E 40m(131ft) E 4m(13.1ft)
F 50m (164 ft) F 5m(16.4ft)
G 60m (197 ft) G 6m (19.7 ft)
H 70m(229ft) H 7m(23f1) Example: 1Tm(3.3ft): ... - 1 ABO 17m(86.8ft): ... — 1 B HO
J 80m(263ft) J 8m(26.2ft) 8am(26.2ft): ... — 1 AJ O 59m (193.6ft): ... — 1 F K O
K 90 m (295 ft) K 9m (29.5ft)
Length code 1) Maximum permissible length of the prefabricated cables

for the absolute-value encoders (EnDat): 100 m (328 ft).
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SIMOVERT MASTERDRIVES Motion Control

Selection and ordering data

(='n
H\w H\mm“ \H“hu”m s
HH““ L |\HHH\HHW\ :

Enclosures for increasing Description Size  Order No. Dimensions Weight
the degree of protection WxHxD il
of chassis units LT g(Ib)

IP20 enclosures (retrofit kit)

For converters and inverters
without PMUT)

The units can also be sup-

plied with fitted enclosures 6SE7090-0XE87-3AC0 270x1050x370(10.6x41.3x14.6)  15(33.1

E ( )
F 6SE7090-0XF87-3AC0  360x 1050x370(14.2x41.3x14.6)  17(37.5)
G 6SE7090-0XG87-3AC0 508 x 1450 x 480 (20 x 57.1 x 18.9) 25 (55.1)
E ( )

See Section “Other options”
6SE7090-0XE85-0TCO  270x 1050x370(10.6x41.3x14.6)  15(33.1

For rectifier units

For rectifier/regenerative units

without PMUT) E 6SE7090-0XE85-1TCO 270x1050x370(10.6x41.3%14.6) 15(33.1)
G-rail for mounting the Supplier?) Length Order No.
compact units

G-rail to EN 50 035, steel

Phonix Contact, Blomberg 2m (6.6 ft) 1201002

Wieland, Bamberg 2m (6.6 ft) 98.190.0000.0

Weidmdller GmbH u. Co., Paderborn 5x2m(16.4x6.6ft) 05 1440

Weidmdller GmbH u. Co., Paderborn 10x1m(32.8x3.3ft) 05 1441
DIN rail 35 mm for Supplier?) Length Order No.

mounting the interface

modules e.g.: AT, DTI, SCI \yysipssertoENS0022

Siemens AG 0.5m (1.6ft) 8GR4 926

Siemens AG 1 m(3.3ft) 8GR4 928

Bus retaining system

The following standard com-
ponents are designed to pro-
vide a DC bus system up to
1800 A. The DC bus can ei-
ther be mounted in or on top
of the cabinet.

The bus bar retaining ele-
ments are designed to hold
copper bus bars with dimen-
sions from 10 mm x 30 mm
(0.4inx1.2in)up to 10 mm x
60 mm (0.4inx2.4in).

-,

‘e

Cabinet Number of Designation Order No.
width retaining
elements
Bus retaining system

600 mm (23.6in) 2 Bus retaining elements for 30 and 40 mm (1.2 and 1.6 in) buses 6SE7090-0XX87-3CB0

900 mm (35.4 in) 3 Bus retaining elements for 50 and 60 mm (2.0 and 2.4 in) buses 6SE7090-0XX87-3CD0
1200 mm (47.2in) 4 Bus retaining elements for 8MIF and 8MC cabinets 6SE7090-0XX87-3CCO
Connecting adapter for Size Order No.
cable shields - for compact
tnis Connecting adapter for cable shields incl. shield clamp for power lines
The shield of the load-side 6SE70..—..A.. 6SE7090-0XA87-3CA1
cable and the shields of an 6SE70.—.B.. 6SE7090-0XB87-3CA1
additional 8 control cables 6SE70.—.C.. 6SE7090-0XC87-3CA1
can be connected here. 6SE70..—.D 6SE7090-0XD87-3CA1

Radio-interference suppres-
sionto EN61800-3canthus  Shjeld clamps to connect control-cable shields
be maintained with noise-
suppression filterand line Designation Order No.
commutating reactor.

Shield clamps

Shield clamps, quantity = 15 6SY7000-0AD60

1) The retrofit kit contains all the mechanical com- 2) Located in Germany.
ponents and cables. The PMU of the basic unit is
to be built into the front door.
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The OP1S comfort operator control panel

The OP1S operator control
panelis an optional input/
output unit which can be
used for parameterizing the
drive units. Plain text dis-
plays greatly facilitate
parameterization.

Fora more detailed descrip-
tion of the OP1S operator
control panel, see Section 6
“Operator control and visu-
alization”.

Designation

OP1S control panel

Selection and ordering data

Order No.

6SE7090-0XX84-2FK0

AOP1S adapter for cabinet-door mounting
incl. 5 m (16.4 ft) connecting cable

6SX7010-0AA00

Connecting cable

PMU-OP1S 3m(9.8ft) 6SX7010-0AB03
Connecting cable
PMU-OP1S 5m(16.4 ft) 6SX7010-0AB05

APMU adapter for cabinet-door mounting

The PMU parameterizing
unitincluded in the standard
version of all drive units can
also be built into a cabinet
door using an APMU
adapter.

For dimensions and door
cut-out, see below.

Note:

The OP1S operator control
panel can also be plugged
onto the APMU.

Dimensions in mm
Dimensions in inches

Designation

APMU adapter
for cabinet-door mounting
incl. 2 m (6.6 ft) cable

Order No.

6SX7010-0AA10

Door cut-out

Permissible thickness of metal sheeting:

0.5 mmto4 mm (0.02into00.2in)
Minimum clearance behind the door = 30 mm (1.2 in)

795N

ADA65-5294

186 7.3

ADA65-5293a

AOP1S/APMU adapter and door cut-out

84 3.3
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Selection and ordering data

Communication package for SIMATIC S5

The SIMATIC optional
software package “DVA_S5"
is available for integrating
variable-speed drives such
as SIMOREG and
SIMOVERT into the
higherlevel control system
STEP 5 (version = 6.0) of
SIMATIC Sb.

This software supports
communication between
SIMATIC and Siemens drive
units (SIMOVERT MASTER-
DRIVES) via PROFIBUS DP
and the USS protocol.

It enables the SIMATIC
programmer to integrate
communication with the
drives into his control
program without the need
for detailed knowledge of
the indicated communica-
tion systems, SIMATIC
communication and the
mechanisms of drive-related
user data transfer. The user
thus reduces programming
time and costs.

Example programs are
available for demonstrating
the required configuration
steps and can also be
directly adopted by the user
in his application.

For a detailed description,
see Section 6 “SIMOVERT
MASTERDRIVES in the
world of automation.”

Detailed documentation on
every software component
is included in the scope of
supply.

Scope of supply

Order No.

“DVA_S5" option software for SIMATIC S5 (STEP 5>V 6.0)

® “PROFIBUS DP” communication software for

S5-95U/DP-Master
S5-115 ... 165U with IM308-B/C

® “USS Protocol” communication software for

S5-95/S5-100 with CP 521Si
S5-115 to Sb-166U with CP 524

6DD1800-0SW0

Supplied as Documentation

3.5"floppy disk  German/English

Example of the user interface for a drive using PPO type 1
(SIMATIC S5, PROFIBUS DP communication)

DBWn Communication control word (KSTW) Communication control

DBWn + 2 Internal

DBWn +4 Communication indicator word Communication tracking

DBWn +6 Internal PKW attempt counter

DBWn +8 Pafe 1-byte, Pafe 2-byte Parameter error

DBWn + 10 Parameter ID PKE

DBWn + 12 Index IND Intermediate memory for current PKW task
DBWn + 14 Parameter value 1 PWE1

DBWn + 16 Parameter value 2 PWE2

DBWn + 18 Parameter ID PKE

DBWn + 20 Index IND PKW area

DBWn + 22 Parameter value 1 PWE1

DBWn + 24 Parameter value 2 PWE2 transmit mailbox
DBWn + 26 Control word (STW) PZD1 PZD area

DBWn + 28 Main setpoint (HSW) PzD2

DBWn + 30 Parameter ID PKE

DBWn + 32 Index IND PKW area

DBWn + 34 Parameter value 1 PWE1

DBWn + 36 Parameter value 2 PWE2 receive mailbox
DBWn + 38 Status word (ZSW) PZD1 PZD area

DBWn + 40 Main actual value (HIW) PzD2

(n=2,4,6..)

Software requirements Software functions The performance character-

e STEP 5 —from version 6.x
(DVA_S5).

Siemens DA 65.11 - 2003/2004

One or more data blocks
form the userinterface (see
overview above) for the
transfer of user data be-
tween the SIMATIC program
and the drives.

Two function blocks are
available for transmitting and
receiving these user data.

A further function block
supports generation and
presetting of the data blocks
necessary forcommunica-
tion.

istics are as follows:

e Generation of data blocks
for communication depend-
ing on the configured bus
configuration

e Presetting of these data
blocks

e Cyclic user data transfer

e Execution and monitoring
of parameter tasks.



SIMOVERT MASTERDRIVES Motion Control

Selection and ordering data
Co Operator control, visualization and
PL communication with SIMATIC

Start-up, parameterization and diagnostics with DriveMonitor

The DriveMonitor computer Designation Order No. Supplied as
program can be used for
control and visualization of

DriveMonitor Version = 5.1
SIMOVERT MASTER- for SIMOVERT MASTERDRIVES
DRIVES by means of a gra- with documentation (operating instructions, Compendium,
phic user interface. 5 languages)
. . Supplied separately 6SX7010-0FA10 CD-ROM
F_OF a mor_e detall_ed descrlp- Interface converter 6SX7005-0AA00 -
tion of DriveMonitor, see SU1RS 232 C-RS 485,
Section 6 “Operator control iF'jcl- mounﬂ?q éﬁ%‘i;g%r{/ezc
and visualization” OWer SUPPly: - -
Combination cable for the firmware boot function 9AK1012-1AA00 -

and DriveMonitor (RS 232 C).

Pre-assembled signal cables with a boot switch integrated
in the cable connector housing for boating firmware. In
addition, the cable can be used for DriveMonitor (RS 232 C).
Length3m (9.8 ft).
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Selection and ordering data

Engineering package Drive ES

With Drive ES (Drive
Engineering System) the
SIMOVERT MASTERDRIVES
series can be fully integrated
into the SIMATIC automation
world with regard to commu-
nication, configuring and
data management.

Drive ES consists of fourin-
dividually available software
packages: Drive ES Basic,
Drive ES Graphic, Drive ES
SIMATIC and Drive ES PCS7.

o Drive ES Basic is the basic
software for assigning pa-
rameters to all drives online
and offline, and the basis
for the Drive ES Graphic
software.

e Drive ES Graphic is the soft-
ware for the graphic online
and offline configuring of
BICO function blocks. Re-
quirements are an installed
Drive ES Basic and an
installed SIMATIC CFC
>V 5.1 (graphic program-
ming tool, see Catalog
ST 70, Industrial software).

Drive ES SIMATIC requires
aninstalled STEP 7 It pro-
vides its own SIMATIC
library, allowing simple and
reliable programming of the
PROFIBUS DP interface in
the SIMATIC CPU for the
drives.

Drive ES PCS7 requires an
installed SIMATIC PCS7,
version 5.0 or greater. Drive
ES PCS7 provides a library
with function blocks for the
drives and the associated
faceplates for the operator
station. Itis therefore
possible for an operator

to control the drives from
the PCS7 process control
system.

Communication

Drive ES Drive ES Drive ES
PCS7 SIMATIC Basic
Drive ES
Graphic
L ———

Requirement:

e Drive ES Basic

e Engineering
el CEC\V 5.1

Product structure Drive ES

s
1
!
|
|
i
|

|

.
1

| smaTicS7

Drive ES Basic

Commissioning, diagnosis
and parameterization of all S
Siemens drives N

Drive ES Graphic

Graphic configuration of
drive functions and the
PLC funct|ons integrated

MASTERDRIVES and
SIMOREG DC MASTER

Siemens Drives

Distribution of tasks for the Drive ES packages

Siemens DA 65.11 - 2003/2004

CPUs
Drive ES SIMATIC
Drive ES PCS7

Standard blocks
for drives

Extremely easy configuration
of data exchange between
the CPU and the drive.
PCS7 version includes
faceplate.



SIMOVERT MASTERDRIVES Motion Control
Selection and ordering data
s
ummm i u“m luf mu

Drive ES Basic

e Drive ES is based on the
user interface of the
STEP 7 manager.

e Parameters and charts of
drives are available in the
STEP 7 manager (sys-
tem-wide data manage-
ment).

e Drive ES ensures the
unique assignment of
parameters and charts to
adrive.

e Archiving of a SIMATIC
project including drive data

Drive ES Graphic

e Function charts are saved
drive-specific in SIMATIC
CFC format

e Configuring of drive func-
tions in BICO technology
with SIMATIC CFC

o Offline functionality

o Test mode (online function-
ality) with Change connec-
tion, Change value, Activate
block

Drive ES SIMATIC

¢ Provides function blocks
and examples of projects
for the SIMATIC CPU which
handle communication via
PROFIBUS DP or USS with
Siemens drives.

e Communication set-up via
parameters as opposed to
programming.

Features

e Blocks in STEP 7 design;
symbolic addressing;
function blocks with entity
data, online help

e Can be used in all SIMATIC
programming and configur-
ing environments such as
LAD, FBD, STL, SCL, CFC.

Drive ES PCS7

e Incorporates the drives
with PROFIBUS DP-inter-
facein PCS 7.

e Foruse with STEP 7 or
PCS7 =Vb.

e Facility for using SIMATIC
Teleservice (V5)

e Communication via
PROFIBUS DP or USS with
the drive

Functions

e Trace evaluation for
SIMOVERT MASTER-
DRIVES

e Reading out of the fault
memory for SIMOVERT
MASTERDRIVES

¢ Readback and reverse
documentation

e For SIMOVERT MASTER-
DRIVES Vector Control soft-
ware version = 3.2 and
Motion Control software
version = 1.3.

e New block structure:
modularindividual
functions for runtime-
optimized programming

Block functions

¢ \Writing and reading of
process data of freely
configurable length and
consistency

e Cyclic and acyclic exchange
of parameters, monitoring
of communication, reading
out of fault memory from
SIMOVERT MASTER-
DRIVES

e Parameter download via
the CPU to the drive.

Block functions

e Image and control blocks
forincorporating drives in
PCS 7 (SIMOVERT
MASTERDRIVES with
speed interface).

e Upread and download of
parameter sets (as a com-
plete file or as difference
file from factory setting)

e Free assembly and editing
of parameter sets

o Utilization of script files

e Controlled commissioning
for SIMOVERT MASTER-
DRIVES

1
L]

BEEE

B

i
Frmerrie
EEfdd

A [T

Installation with STEP 7

Drive ES Basic can be
installed as an option for
STEP 7 (= V5.0), becoming
homogeneously integrated
in the SIMATIC environment.

Installation without
STEP7

Drive ES Basic can also be
installed without STEP 7 by
providing its own drive man-
ager (based on the SIMATIC
manager).

Graphic program-
ming with Drive ES

Integration of the
drives into the

| | e P s il e e A veeme . STEP 7 manager

e Complete reparameteri-
zation after converter
exchange at the push of a
button from the CPU.
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Selection and ordering data

Integration of drives in SIMATIC S7 with Drive ES

Drive ES Basic is used for
convenient start-up, servic-
ing and diagnostics of
Siemens drives. It can be in-
tegrated in STEP 7 orin-
stalled ona PC/PG as a
stand-alone version.

For the stand-alone version,
Drive ES Basic installs a drive
manager instead of the
SIMATIC manager but the
drive manager has the same
look and feel. For integrated
installation as an option for
STEP 7 the basic STEP 7
version as indicated in the
ordering data must be used.

In conjunction with the
SIMATIC tool CFC (Continu-
ous Function Chart), Drive
ES Graphic is an option for
Drive ES Basic and used for
the graphic configuring of
functions provided in
SIMOVERT MASTERDRIVES
(base unit, free block and
technology functions). Pre-
requisite: A Drive ES Basic
V5andaCFC>V5.1 must
already have been installed
on the computer.

Drive ES SIMATIC makes
SIMATIC block libraries avail-
able, so that configuring the
communication between
SIMATIC S7 and Siemens
drives (e.g. SIMOVERT
MASTERDRIVES) only
involves simple parameter as-
signment. Drive ES SIMATIC
replaces the DVA_S7 software
package forall STEP 7 ver-
sions = V5.0 and can also be
installed and used independ-
ently, i.e. without Drive ES
Basic.

Drive ES PCS7 provides a
block library with image and
control blocks with which
Siemens drives (e.g.
SIMOVERT MASTER-
DRIVES) can be integrated in

Scope of supply

the SIMATIC PCS7 process
control system on the basics
of a speed interface. The
drives can then be controlled

faceplates. The PCS7 library
can also be used independ-
ently, i.e. without Drive ES

Basic, under PCS7 versions

and visualized from the oper- ~ V5.0and V5.1.
ator station (OS) via the drive
Order No. Supplied as Documentation

Software packages Drive ES - Installation as integrated option for STEP 7 from version = V 5.0

Drive ES Basic V 5.0") Single license 6SW1700-0JA00-0AA0 1 CD-ROM five standard languages
Drive ES Graphic V 5.0 Single license 6SW1700-0JB00-0AA0Q 1 CD-ROM five standard languages
Drive ES SIMATIC V 5.0 Single license  6SW1700-0JC00-0AAQ 1 CD-ROM five standard languages

Software packages Drive ES - Installation as integrated option for STEP 7 from version = V 5.1

Drive ES Basic V 5.1") Single license 6SW1700-5JA00-1AA0 1 CD-ROM five standard languages
Drive ES Basic V5.1") 6SW1700-5JA00-1AA1 1 CD-ROM five standard languages
copy license (60 installations)

Drive ES Graphic V 5.1 Single license 6SW1700-5JB00-1AA0 1 CD-ROM five standard languages
Drive ES SIMATIC V 5.1 Single license ~ 6SW1700-5JC00-1AA0 1 CD-ROM five standard languages
Drive ES PCS7 V 5.1 Single license 6SW1700-5JD00-1AA0 1 CD-ROM five standard languages

Software packages Drive ES - Installation as integrated option for STEP 7 from version = V5.2

Drive ES Basic V 5.2") Single license 6SW1700-5JA00-2AA0 1 CD-ROM five standard languages
Drive ES Basic Upgrade’) 6SW1700-5JA00-2AA4 1 CD-ROM five standard languages
V5.x - V5.2 Single license

Drive ES Basic V 5.2') 6SW1700-5JA00-2AA1 1 CD-ROM + five standard languages

copy license (60 installations)

Copy license contract

Drive ES Graphic V 5.2 Single license 6SW1700-5JB00-2AA0 1 CD-ROM five standard languages
Drive ES Graphic Upgrade 6SW1700-5JB00-2AA4 1 CD-ROM five standard languages
V5.x - V5.2 Single license

Drive ES SIMATIC V 5.3 Single license  ~ 6SW1700-5JC00-3AA0 1 CD-ROM five standard languages
Drive ES SIMATIC Upgrade 6SW1700-5JC00-3AA4 1CD-ROM five standard languages

V5.x > V5.3 Single license

Drive ES SIMATIC V 5.x
Copy/runtime license

6SW1700-5JC00-1ACO

Product document

five standard languages

only (w/o software
and documentation)

Drive ES PCS7 V 5.2 Single license 6SW1700-5JD00-2AA0 1 CD-ROM five standard languages
Drive ES PCS7 Upgrade 6SW1700-5JD00-2AA4 1 CD-ROM five standard languages
V5.x - V5.2 Single license

Drive ES PCS7 V 5.x 6SW1700-5JD00-1ACO Product document  five standard languages

Copy/runtime license

only (w/o software
and documentation)

Contents of the Drive ES SIMATIC package

® Communication software “PROFIBUS DP” for
S7-300 with CPUs with integrated DP interface (block libraries DRVDPS7, POSMO)
S7-400 with CPUs with integrated DP interface or with CP443-5 (block libraries DRVDPS7, POSMO)
S7-300 with CP342-5 (block library DRVDPS7C)

® Communication software “USS-Protocoll” for
S7-200 with CPU 214/CPU 215/CPU 216 (driver program DRVUSS2 for programming tool STEP 7-micro)
S7-300 with CP 340/341 and S7-400 with CP 411 (block library DRVUSSS7)

® STEP 7 Slave object manager

for convenient configuration of drives as well as for acyclic PROFIBUS DP communication with the drives,
support for conversion of DVA_S7 for Drive ES projects (only from V 5.1)

® SET-UP program for installation of the software in the STEP 7 environment
Contents of the Drive ES PCS7 package (the PCS7 package can be used with the PCS7 versions V5.0and V' 5.1)

® Block library for SIMATIC PCS7

Image and control blocks for SIMOVERT MASTERDRIVES VC and MC as well as MICRO-/MIDIMASTER

3rd and 4th generation

® STEP 7 Slave object manager

for convenient configuration of drives as well as for acyclic PROFIBUS DP communication with the drives

® SETUP program for software installation in the PCS7 environment

1) Drive ES Basic can also be installed stand-alone
without STEP 7 (for details see accompanying

text).
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Software update service Drive ES

A software update service 6 weeks before expiry, the
can also be purchased forthe  customerand his Siemens
Drive ES software. The user contact will be informed in
automatically receives the writing that this period is
current software, service about to expire. If the cus-
packs and complete versions  tomer does not cancel the
for one year after the date of update service, it is automat-
ordering. ically extended by another

Duration of the update year.

service: 1 year. The update service can only
be ordered if the customer
already has a complete ver-
sion of the software.

SIMOVERT MASTERDRIVES Motion Control

Selection and ordering data

Engineering system Drive ES

Scope of supply
Order No.
‘Software update service
Drive ES Basic 6SW1700-0JA00-0AB2
Drive ES Graphic 6SW1700-0JB00-0AB2
Drive ES SIMATIC 6SW1700-0JC00-0AB2
Drive ES PCS7 6SW1700-0JD00-0AB2
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Selection and ordering data
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3/46 Siemens DA 65.11 - 2003/2004 u



otor selection

Motors with
SIMOVERT MASTERDRIVES Motion Control

Selection

Motors — Compact PLUS units
Compact and chassis units

Synchronous servomotors

o 1FK6

o 1FK7

e 1FT6 air-cooled

e 1FT6 water-cooled

Asynchronous servomotors

o 1PH7

Siemens DA 65.11 - 2003/2004




SIMOVERT MASTERDRIVES Motion Control

Motor selection

SIMOVERT MASTER-
DRIVES Motion Control
converters are specially
designed for driving various
types of three-phase-
motors.

Siemens servomotors

A drive system consisting of
a SIMOVERT MASTER-
DRIVES Motion Control
converterand a 1FT6/1FK.
synchronous motor or
1PH7/1PL6 compact asyn-
chronous motoris the
optimal drive for servo
applications.

1PH4 water-cooled asyn-
chronous motors with the
high IP65 degree of protec-
tion can also be used for
these applications.

A selection of 1TFT6/1FK. and
1PH7 servomotors with ap-
propriate converters can be
found from page 4/4 on-
wards.

They are optimally matched
to the Siemens servo-
motors, together with which
they can be used to create
high-performance drive
systems.

Fig. 4/1

1FK6 synchronous
servomotor

Fig. 4/2

1FK7 synchronous
servomotor

Siemens standard asynchronous motors

The SIMOVERT MASTER-
DRIVES Motion Control con-
verters can also be used
with 1LAB/1LAG/1LA7 asyn-
chronous motors. The drives
can be operated in V/fcontrol
mode as well asin n = speed
control and r = torque control
modes. It should be remem-

bered that the 1LA

motors will go into the field-
weakening mode at about
15 % below the rated speed.

For a detailed selection of
motors, refer to Catalog M11.

Synchronous motors for V/foperation

The “V/fcontrol” mode is
also possible with
SIEMOSYN type 1FU mo-
tors, which are designed as
internal rotors or external ro-
tor designs. These motors
are especially suitable for ap-
plications in the synthetic

and natural-fiberindustry as
well as in the printing indus-
try.

For a detailed selection of
motors, refer to Catalog
DA 48.

Siemens DA 65.11 - 2003/2004
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Fig.4/3 Explosion-proof
servomotor 1FS6

-

Fig.4/4 1FT6 synchronous
servomotor

s

Fig. 4/7
TLA . standard asynchronous motor

Fig.4/5 1PH7 asynchronous
servomotor

Fig.4/6 1PL6 asynchronous
servomotor

i

Fig. 4/8
SIEMOSYN motor



Motors from other manufacturers

SIMOVERT MASTER-
DRIVES Motion Control con-
verters can be operated with
motors from other manufac-
turers.

If motors from other manu-
facturers are used, the fol-
lowing applies:

e The insulation system must
be designed for pulse-
width modulation with
510Vto 650V DC.

e The encoder system (e.g.
incremental encoder, re-
solver) must be suitable for
use with the SIMOVERT

Overload capacity of the drives with 1FT6/1FK. motors

The overload capacity relates
to the motor torque which

is possible at 1.6 x or 3 x1)
the rated current of the con-
verter. Depending on the
combination of converter

and motor, this motor torque
may be limited due to the
maximum permissible motor
current.

When higher speeds are ap-
proached, the overload ca-

Overload capacity of the drives with 1PH7 motors

The overload capacity relates
to the motor torque which is
possible at 1.6 x the rated
converter current.

This only applies to the con-
stant-flux range.

The following relationship
applies for the assignment of
converter to TPH7 motor:

Important supplementary information

The maximum output volt-
age of the SIMOVERT
MASTERDRIVES Motion
Control converters is

0.86 x the line voltage.

The maximum field-
weakening mode with
asynchronous motors
is1:2.

1) Only with Compact PLUS units

In this catalog, SIMOVERT
MASTERDRIVES Motion
Control converters are as-
signed to Siemens servomo-
tors.

For the 1FT6 synchronous
servomotors, so-called core
types with appropriately
short delivery times, have
been suggested with the
following features:

MASTERDRIVES Motion
Control converters.

e Temperature evaluation is
possible with KTY 84 and
PTC.

pacity is limited by the volt-
age limit curve. The following
relationship applies for the
assignment of converter to
1FT6/1FK6/1FK7 motor:

Irated = Inconv

With Irateq = rated current of
the motor

and I, conv = rated current of
the converter.

o IM B5 type of design
(orIM V1, IMV3)

e Degree of protection IP65

e Sin/cos incremental en-
coder 1 Vpp orabso-
lute-value encoder (EnDat)

o Without/with holding brake
e Smooth shaft extension

Motor selection

e [tisrecommended that a
trial with SIMOVERT
MASTERDRIVES Motion
Control converters is car-
ried out with a demonstra-
tion case, orin our test
laboratories.

Io = Inconv

with Iy = stall current of the
motor

and I, cony = rated current of
the converter.

e Radial eccentricity toler-
ance N

e Level of vibration N

e Power socket connector,
transverse, to the right.
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Motor selection

Inverters with 1TFK6 synchronous servomotors

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Inverter
speed torque current  torque current power  ofinertia without  sizefor  current
without brake power
brake cable
Nrated Trated Irated To 10 ‘Drated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibqin) A (loqin) A (HP) (Iofin-s?) (Ib) A Order No.
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
3000 48 1FK6 042-6AF71-1... 2.6 2.4 8 2.6 0.82 0.33 5 1 4 6SE7 014-0TPI0
(23) (26.6) (1.1) (0.0029) (11)
63 1FK6 060-6AF71-1... 4 3.1 6 4.3 1.26 0.86 9 1 6.1 6SE7 016-0TPCI0
(35) (53) (1.69) (0.0076) (19.8)
63 1FK6 063-6AF71-1... 6 47 11 7.9 1.88 1.61 13.2 1 10.2 6SE7 021-0TPLI0
(53) (97) (2.52) (0.0142) (29.1)
80 1FK6 080-6AF71-1... 6.8 5.2 8 5.8 2.14 1.5 12,56 1 6.1 6SE7 016-0TPI0
(60) (71) (2.87) (0.0133) (27.6)
80 1FK6 083-6AF71-1... 10.5 7.7 16 10.4 88 2.73 17 1 13.2 6SE7 021-3TPCI0
(93) (142) (4.42) (0.0242) (37.5)
100 1FK6 100-8AF71-1... 12 8.4 18 12.2 3.77 5158 21 1 13.2 6SE7 021-3TPI0
(106) (159) (5.05) (0.0489) (46.3)
100 1FK6 101-8AF71-1... 155 10.8 27 17.5 4.87 7.99 26 1.5 17.5 6SE7 021-8TPI0
(137) (239) (6.53) (0.0707) (567.3)
100 1FK6 103-8AF71-1... 16.5 11.8 36 23.5 5.18 10.5 30 1.5 25.5 6SE7 022-6TPI0
(146) (319) (6.94) (0.0929) (66.1)
6000 36 1FK6 032-6AK71-1... 0.8 1.5 1.1 1.7 0.5 0.07 29 1 2 6SE7 012-0TPCI0
(7) (10) (0.67) (0.0006) (6.4)
48 1FK6 040-6AK71-1... 0.8 1.75 1.6 2.8 0. 0.18 3.7 1 4 6SE7 014-0TPCI0
(7) (14) (0.67) (0.0016) (8.2)
A
For detailed motorinformation, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7
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Motor selection

Inverters with 1TFK7 synchronous servomotors

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Inverter
speed torque current  torque current power  ofinertia without  sizefor  current
without brake power
brake cable
Nrated Trated Iraled To IO Prated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibqin) A (loqin) A (HP) (Iofin-s?) (Ib) A Order No.
1FK7 CT (Compact) — Supply voltage 3-ph.400 V to 480 V AC for SIMIOVERT MASTERDRIVES Motion Control
3000 48 1FK7 042-5AF71-1... 2.6 1.95 3 2.2 0.82 0.301 4.8 1 4 6SE7 014-0TPI0
(23) (26.5) (1.1) (0.0027) (10.6)
63 1FK7 060-5AF71-1... 4.7 3.7 6 4.5 1.48 0.795 8 1 6.1 6SE7 016-0TPCI0
(41.6) (53) (2) (0.007) (17.6)
63 1FK7 063-5AF71-1... 7.3 5.6 1" 8 2.29 1.51 14 1 10.2 6SE7 021-0TPLI0
(64.6) (97) (3.1) (0.0134) (30.9)
80 1FK7 080-5AF71-1... 6.8 4.4 8 4.8 2.14 1.5 11.3 1 6.1 6SE7 016-0TPCI0
(60.2) (71) (2.9) (0.0132) (24.9)
80 1FK7 083-5AF71-1... 10.5 7.4 16 10.4 88 2.73 14 1 13.2 6SE7 021-3TPCI0
(93) (142) (4.4) (0.0242) (30.9)
100 1FK7 100-5AF71-1... 12 8 18 1.2 3.77 5168 18.9 1 13.2 6SE7 021-3TPI0
(106) (159) (5.1) (0.0489) (41.7)
100 1FK7 101-5AF71-1... 15.5 11.8 27 19 4.87 7.99 25 1.5 25,5 6SE7 022-6TPLI0
(137) (239) (6.5) (0.0707) (65.1)
100 1FK7 103-5AF71-1...  20.57) 16.51) 36 275 5.87") 10.5 29 15 34 6SE7 023-4TP10
(181) (319) (7.2) (0.0929) (63.9)
4500 63 1FK7 060-5AH71-1... 3.7 4.1 6 6.2 1.74 0.795 8 1 6.1 6SE7 016-0TPCI0
(32.8) (63) (2.3) (0.0007) (17.6)
63 1FK7 063-5AH71-1... 52 6.12) 1" 12 2.092) 1.51 12 1 13.2 6SE7 021-3TPCI0
(44.2) (97) (2.8) (0.0134) (26.5)
80 1FK7 080-5AH71-1... 4.5 5.6 8 7.4 2.38 1.5 11,3 1 10.2 6SE7 021-0TPCI0
(39.8) (71) (3.2) (0.0132) (24.9)
80 1FK7083-5AH71-1... 8.39) 93) 16 15 3.04%) 273 14 1 17.5 6SE7 021-8TPLI0
(73.5) (142) (4.1) (0.0242) (30.9)
6000 28 1FK7022-5AK71-1... 0.6 1.26 0.85 1.8 0.4 0.028 1.8 1 2 6SE7 012-0TPI0
(5.3) (7.5) (0.54) (0.0003) (3.97)
36 1FK7032-5AK71-1... 0.8 1.2 1.1 1.7 0.47 0.061 2.7 1 2 6SE7 012-0TPCI0
(7.1) 9.7) (0.63) (0.0005) (6)
48 1FK7 040-5AK71-1... 1.1 1.7 1.6 2.25 0.69 0.169 3.4 1 4 6SE7 014-0TPLI0
(9.7) (14.2) (0.92) (0.0015) (7.5)
48 1FK7 042-5AK71-1... 29 3.14) 3 4.4 1.024)  0.301 4.8 1 6.1 6SE7 016-0TPCI0
(17.7) (26.6) (1.37) (0.0027) (10.6)
A
For detailed motorinformation, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7

1) Rated data referto n=2,500 rpm. 3) Rated data referto n= 3,500 rpm.
2) Rated data refer to n=4,000 rpm. 4) Rated data referto n=5,000 rpm.
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Motor selection

Inverters with 1FK7 synchronous servomotors (continued)

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Inverter
speed torque current  torque current power  ofinertia without  sizefor  current
without brake power
brake cable
Nrated Trated Irated To IO Prated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (login) A (Iogin) A (HP) (Iofin-s?) (Ib) A Order No.
1FK7 HD (High Dynamic) — Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
3000 48  1FK7 044-7AF71-1... 35 4 4 45 1.1 0.128 7.7 1 6.1 6SE7 016-0TPLI10
(31) (35.4) (1.47) (0.00113) (17)
63  1FK7061-7AF71-1... 54 5.3 6.4 6.1 1.7 0.34 10 1 6.1 6SE7 016-0TPCI0
(47.8) (56.6) (2.27) (0.00301) (22.1)
63  1FK7 064-7AF71-1... 8 7.5 12 1" 2.51 0.65 17.2 1 13.2 6SE7 021-3TPLI0
(70.8) (106.2) (3.36) (0.00575) (37.9)
80  1FK7082-7AF71-1... 8 6.7 14 10.6 2.51 1.4 17.2 1 13.2 6SE7 021-3TPCI0
(70.8) (124) (3.36) (0.0124) (38)
80  1FK7 085-7AF71-1... 127) 12.51) 22 225 3.14") 23 285 1.5 25,5 6SE7 022-6TPLI0
(106) (194.7) (4.21) (0.0204) (51.8)
4500 48  1FK7 043-7AH71-1... 2.6 4 3.1 45 1.23 0.101 6.3 1 6.1 6SE7 016-0TP10
(23) (27.4) (1.64) (0.00089) (13.9)
48  1FK7 044-7AH71-1... 3 4.9 4 6.3 1.41 0.128 7.7 1 10.2 6SE7 021-0TPCI0
(26.6) (35.4) (1.89) (0.00113) (17)
63  1FK7061-7AH71-1... 43 5.8 6.4 8 2.03 0.34 10 1 10.2 6SE7 021-0TPLI0
(38.1) (56.6) (2.72) (0.00301) (22.1)
63  1FK7 064-7AH71-1... 5 7 12 15 2.36 0.65 17.2 1 17.5 6SE7 021-8TPI0
(44.3) (106.2) (3.16) (0.00575) (37.9)
6000 36  1FK7033-7AK71-1... 0.9 1.5 1.3 2.2 0.57 0.027 8,15 1 4 6SE7 014-0TPCI0
(8) (11.5) (0.76) (0.00024) (6.9)
48  1FK7 043-7AK71-1... 2 4.4 3.1 6.4 1.26 0.101 6.3 1 10.2 6SE7 021-0TPCI0
(17.7) (27.4) (1.68)  (0.00089)  (13.9)
A
For detailed motor information, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7

1) Rated data refer to n=2,500 rpm.
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Motor selection

Inverters with air-cooled 1FT6 synchronous servomotors, core types

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Inverter
speed torque current  torque current power  ofinertia without  sizefor  current
without brake power
brake cable
Nrated Trated Irated To IO Prated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibqin) A (loqin) A (HP) (Iofin-s?) (Ib) A Order No.
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
2000 100 1FT6102-1AC71-..1 23 11 27 12.4 4.8 9.9 275 15 13.2 6SE7 021-3TPI0
(204) (239) (6.43) (0.09) (23.2)
100 1FT6105-1AC71-..1 38 17.6 50 229 8 16.8 8CID) 1.5 25,5 6SE7 022-6TPL10
(336) (443) (10.72)  (0.15) (87.1)
3000 48 1FT6 044-1AF71-...1 43 29 5 3 1.4 0.51 8.3 1 4 6SE7 014-0TPI0
(38.1) (44.3) (1.87) (0.005) (18.3)
63 1FT6 062-1AF71-...1 4.7 34 6 4 1.6 0.85 95 1 4 6SE7 014-0TPI0
(41.6) (53.1) (2) (0.008) (21)
63 1FT6 064-1AF71-...1 7 4.9 9.5 6.1 2.2 1.3 12.5 1 6.1 6SE7 016-0TPCI0
(62) (84.1) (2.95) (0.01) (27.6)
80 1FT6 082-1AF71-...1 10.3 8.7 13 10.2 3.2 3.0 15 15 10.2 6SE7 021-0TPI0
(91.2) (115.1) (4.3) (0.03) (33.1)
80 1FT6084-1AF71-...1 14.7 11 20 14 4.6 4.8 20.5 1.5 17.5 6SE7 021-8TPI0
(130) (177) (6.17) (0.04) (45.2)
80 1FT6 086-1AF71-...1 18.6 13 27 17.56 5.8 6.6 255 15 1756 6SE7 021-8TPLI10
(164) (239) (7.77) (0.06) (56)
4500 63 1FT6062-1AH71-..1 3.6 89 6 5.6 1.7 0.85 955 1 6.1 6SE7 016-0TPLI10
(31.9) (63.1) (2.28) (0.008) (21)
63 1FT6064-1AH71-..1 438 515 9.5 9.1 2.3 1.3 12.5 1 10.2 6SE7 021-0TPCI0
(42.5) (84.1) (3.08) (0.01) (27.6)
80 1FT6084-1AH71-..1 10.5 12,56 20 21.6 4.9 4.8 20.5 15 25,5 6SE7 022-6TPL10
(92.9) (177) (6.63) (0.04) (45.2)
80 1FT6086-1AH71-..1 12 12.6 27 25.3 5.7 6.65 255 1.5 25,5 6SE7 022-6TPLI0
(106) (239) (7.58) (0.06) (56.2)
6000 36 1FT6 034-1AK71-...1 1.4 2.1 2 2.6 0.88 0.11 4.4 1 4 6SE7 014-0TPI0
(12.4) (17.7) (1.18) (0.001) (9.7)
80 1FT6084-1AK71-..1 6.5 9.2 20 25 4.1 4.8 20.5 1.5 25,5 6SE7 022-6TPL10
(57.5) (177) (5.47) (0.04) (45.2)
A
For detailed motorinformation, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7
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Motor selection

Inverters with air-cooled 1FT6 synchronous motors

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Converter E
speed torque current  torque current power  ofinertia without  sizefor  current |y erter T
without brake power
brake cable
Drated Trated Iraled To 10 Prated J In conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibfin) A (Iogin) A (HP) (Ibfin—sz) (Ib) A OrderNo. V
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
1500 100 1FT6 102-8AB7..... 245 8.4 27 8.4 3.8 9.9 27.5 1.5 10.2 6SE7 021-0TPI0
Non- (217) (239) (5.09) (0.0876) (60.6)
ventilated 100 1FT6 105-8AB7..... 41 14.5 50 17.2 6.4 16.8 39.5 1.5 17.5 6SE7 021-8TPLI0
(363) (442) (8.85) (0.1487) (87.1)
100 1FT6 108-8AB7..... 61 20.5 70 22.1 9.6 26 5515) 1.5 2555 6SE7 022-6TPI0
(540) (619) (12.87)  (0.2301) (122.4)
132 1FT6 132-6AB7..... 62 19 75 23 9.7 43 85 1.5 2509 6SE7 022-6TPI0
(549) (664) (13) (0.3805) (187.4)
132 1FT6 134-6AB7..... 75 24 o5 29 11.8 54.7 100 1.5 34 6SE7 023-4TP10
(664) (841) (15.82)  (0.4841) (220.5)
132 1FT6 136-6AB7..... 88 27 1018 34 13.8 66.4 117 1.5 34 6SE7 023-4TPI0
(779) (115) (18.5) (0.5876) (257.9)
1500 100 1FT6 105-8SB7..... 59 21.7 65 235 .3 16.8 455 1.5 2505 6SE7 022-6TPI0
Blower- (552) (575) (12.47)  (0.1487) (100.3)
ventilated 100 1FT6 108-8SB7..... 83 31 90 31 13 26 61.5 1.5 34 6SE7 023-4TPLI0
(735) (796) (17.43)  (0.2301) (135.6)
132 1FT6 132-6SB7..... 102 36 110 39 16 43 91 8 47 6SE7 024-701DC11
(885) (973) (21.05)  (0.3805) (200.6)
132 1FT6 134-6SB7..... 130 45 140 48 20.4 54.7 106 8 47 6SE7 024-701D12
(1150) (1239) (27.35)  (0.4841) (233.7)
132 1FT6 136-6SB7..... 160 55 175 55 25.1 66.4 123 3 59 6SE7 026-001D11
(1416) (1549) (33.65) (0.5876) (271.2)
2000 63 1FT6 061-6AC7..... 3.7 1.9 4 2 0.8 0.6 8 1 2 6SE7 012-0TPI0
Non- (33) (35) (1.07) (0.0053) (17.6)
ventilated g3 1FT6 062-6ACT..... 5.2 2.6 6 2.7 1.1 0.85 9.5 1 4 6SE7 014-0TPCI0
(46) (53) (1.47) (0.0075) (20.9)
80 1FT6081-8AC7..... 7.5 4.1 8 4.1 1.6 2.1 12.5 1.5 6.1 6SE7 016-0TPI0
(66) (71) (2.14) (0.0186) (27.6)
63 1FT6 064-6AC7..... 8 3.8 9.5 4.2 1.7 1.3 12.5 1 6.1 6SE7 016-0TPLI0
(71) (84) (2.28) (0.0115) (27.6)
80 1FT6082-8AC7..... 11.4 6.6 13 6.9 2.4 3 15 1.5 10.2 6SE7 021-0TPCI0
(101) (115) (3.22) (0.0265) (33.1)
80 1FT6 084-8AC7..... 16.9 8.3 20 €5 815 4.8 20.5 1.5 10.2 6SE7 021-0TPI0
(150) (177) (4.69) (0.0425) (45.2)
80 1FT6086-8AC7..... 225 10.9 27 12 4.7 6.65 25,5 1.5 13.2 6SE7 021-3TPLI0
(204) (239) (6.43) (0.0588) (56.2)
100 1FT6 102-8AC7..... 23 11 27 12.4 4.8 €9 27.5 1.5 13.2 6SE7 021-3TP0
(204) (239) (6.43) (0.0876) (60.6)
100 1FT6 105-8AC7..... 38 17.6 50 229 8 16.8 8915 1.5 255 6SE7 022-6TP10
(336) (442) (10.72)  (0.1487) (87.1)
100 1FT6 108-8AC7..... 55 245 70 29 11.56 26 E5.5 1.5 34 6SE7 023-4TPI0
(487) (619) (15.42)  (0.2558) (122.4)
132 1FT6 132-6AC7..... 55) 23 75 31 11.5 43 85 1.5 34 6SE7 023-4TPI0
(487) (664) (15.42)  (0.3805) (187.4)
132 1FT6 134-6AC7..... 65 27 95 39 13.6 54.7 100 1.5 47 6SE7 024-700DO1
(575) (841) (18.23)  (0.4841) (220.5)
132 1FT6 136-6AC7..... 665 30 115 43 585 66.4 117 3 47 6SE7 024-701DC11
(74) (1018) (20.78)  (0.5876) (2567.9)
AA
For detailed motorinformation, please refer to Catalog DA 65.3.
P for Compact PLUS units, D for compact units
SIMOVERT MASTERDRIVES Motion Control 5
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Motor selection

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Converter E
speed torque current  torque current power  ofinertia without  sizefor  current |y erter T
without brake power
brake cable
Drated Trated Irated To IO Prated J In conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibfin) A (Iogin) A (HP) (Ibfin—sz) (Ib) A OrderNo. V
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
2000 100 1FT6 105-8SC7..... 56 28 Y15 32 1.7 16.8 100.3 1.5 34 6SE7 023-4T P10
Blower- (496) (65) (15.68)  (0.1487) (45.5)
ventilated 100 1FT6 108-8SC7..... 80 40 90 41 168 26 615 3 47 6SE7 024-701DCI1
(708) (796) (22.52)  (0.2301) (135.6)
132 1FT6132-6SC7..... 98 46 110 51 20.5 43 91 3 59 6SE7 026-001D11
(867) (973) (27.48)  (0.3805) (200.6)
132  1FT6 134-6SC7..... 125 By 140 62 26.2 54.7 106 3 72 6SE7 027-201DC1
(1106) (1239) (35.12)  (0.4841) (233.7)
132  1FT6 136-6SC7..... 155 72 175 78 325 66.4 123 3 92 6SE7 031-0CJEC]0
(1372) (1549) (43.567)  (0.5876) (271.2)
3000 48 1FT6 041-4AF7..... 2.15 1.7 2.6 1.8 0.7 0.29 6.6 1 2 6SE7 012-0T P10
Non- (19) (22) (0.94) (0.0026) (14.6)
ventilated 63 1FT6 061-6AF7..... 35 26 4 275 1.1 06 8 1 4 6SE7 014-0T PCI0
(31) (35) (1.47) (0.0053) (17.6)
48 1FT6 044-4AF7..... 4.3 2.9 B 8 1.4 0.51 8.3 1 4 6SE7 014-0T PCI0
(38) (44) (1.88) (0.0045) (18.3)
63 1FT6 062-6AF7..... 4.7 34 6 4 15 0.85 9.5 1 4 6SE7 014-0T PCI0
(42) (53) (2) (0.0075) (20.9)
80 1FT6 081-8AF7..... 6.9 5.6 8 6 2.2 2.1 12,5 1.5 6.1 6SE7 016-0T PCI0
(61) (71) (2.95) (0.0186) (27.6)
63 1FT6 064-6AF7..... 7 4.9 oI5 6.1 2.2 1.3 12.5 1 6.1 6SE7 016-0T P10
(62) (84) (2.95) (0.0115) (27.6)
80 1FT6 082-8AF7..... 10.3 8.7 13 10.2 3.2 & 15 1.5 10.2 6SE7 021-0T PCI0
(91) (115) (4.29) (0.0265) (33.1)
80 1FT6 084-8AF7..... 14.7 11 20 14 4.6 4.8 20.5 1.5 17.5 6SE7 021-8T P10
(130) (177) (6.17) (0.0425) (45.2)
80 1FT6 086-8AF7..... 18.5 13 27 17.5 5.8 6.65 25.5 1.5 17.5 6SE7 021-8T P10
(164) (239) (7.77) (0.0588) (56.2)
100 1FT6 102-8AF7..... 19.5 13.2 27 17.2 6.1 9.9 27.5 1.5 17.5 6SE7 021-8T P10
(173) (239) (8.18) (0.0878) (60.6)
100 1FT6 105-8AF7..... 31 225 50 34 9.7 16.8 &9 1.5 34 6SE7 023-4T P10
(274) (442) (13) (0.1478) (87.1)
132 1FT6 132-6AF7..... 36 23 75 46 1.3 43 85 3 47 6SE7 024-700DO1
(319) (664) (15.15)  (0.3805) (187.4)
3000 80 1FT6 084-8SF7..... 22 17 26 19.3 6.9 4.8 25 1.5 255 6SE7 022-6T PLI0
Blower— (195) (230) (9.25) (0.0425) (55.1)
ventilated g 1FT6 086-8SF7..... 31 245 35 26 9.7 6.65 30 15 34 6SE7 023-4T PCI0
(274) (310) (13) (0.0588) (66.1)
100 1FT6 105-8SF7..... 50 65} 65 45 1.7 16.8 455 3 47 6SE7 024-701DCI1
(443) (575) (21.05)  (0.1487) (100.3)
132 1FT6 132-6SF7..... 90 62 110 74 28.3 43 91 3 72 6SE7 027-200DC1
(796) (973) (37.94) (0.3805) (200.6)
132  1FT6 134-6SF7..... 110 72 140 90 34.6 54.7 106 3 92 6SE7 031-0CJEC]0
(973) (1239) (46.38)  (0.4841) (233.7)
132  1FT6 136-6SF7..... 145 104 175 111 455 66.4 123 3 124 6SE7 031-20CIF10
(1283) (1549) (60.32) (0.5876) (271.2)
AA
For detailed motorinformation, please refer to Catalog DA 65.3.
P for Compact PLUS units, D for compact units, E and F for chassis units
SIMOVERT MASTERDRIVES Motion Control 5
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Motor selection

Inverters with air-cooled 1FT6 synchronous motors (continued)

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Converter E
speed torque current  torque current power  ofinertia without  sizefor  current |y erter T
without brake power
brake cable
Drated Trated Irated To 10 Prated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibfin) A (Iogin) A (HP) (Ibfin—sz) (Ib) A OrderNo. V
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
4500 63 1FT6061-6AH7..... 29 3.4 4 4.1 1.4 0.6 8 1 6.1 6SE7 016-0T P10
Non- (26) (35) (1.88) (0.0053) (17.6)
ventlated 3 1FT6 062-6AH7..... 3.6 3.9 6 56 17 0.85 95 1 6.1 6SE7 016-0T PCI0
(32) (63) (2.28) (0.0075) (20.9)
63 1FT6 064-6AH7..... 4.8 515 95 9.1 2.3 1.3 12,56 1 10.2 6SE7 021-0T P10
(42) (84) (3.08) (0.0115) (27.6)
80 1FT6081-8AH7..... 5.8 7.3 8 9 2.7 2.1 12.5 1.5 10.2 6SE7 021-0T P10
(51) (71) (3.62) (0.0186) (27.6)
80 1FT6082-8AH7..... 8.5 1 13 15 4 3] 15 1.5 17.5 6SE7 021-8T P10
(75) (115) (5.36) (0.0265) (33.1)
80 1FT6084-8AH7..... 10.5 12,5 20 21.6 4.9 4.8 20.5 1.5 25,05 6SE7 022-6T P10
(173) (177) (6.57) (0.0425) (45.2)
80 1FT6086-8AH7..... 12 12.6 27 25.3 5.7 6.65 255 1.5 25,5 6SE7 022-6T P10
(106) (239) (7.64) (0.0588) (56.2)
100 1FT6 102-8AH7..... 12 12 27 24.8 5.7 99 275 1.5 25,5 6SE7 022-6T P10
(106) (239) (7.64) (0.0876) (60.6)
4500 80 1FT6084-8SH7..... 20 245 26 28 9.4 4.8 25 1.5 34 6SE7 023-4T P10
Blower- (177) (230) (12.6) (0.0425) (55.1)
ventilated g5 1FTE 086-8SH7..... 27 315 35 39 12.7 6.65 30 8 47 6SE7 024-701D0O11
(239) (310) (17) (0.0588) (66.1)
100 1FT6 105-8SH7..... 40 41 65 64 18.8 16.8 455 3 72 6SE7 027-201DO1
(354) (5675) (25.2) (0.1486) (100)
6000 28 1FT6 021-6AK71.... 0.3 1.1 0.4 1.25 0.19 0.021 1.2 1 2 6SE7 012-0T PCI0
Non- (2.7) (3.5) (0.25) (0.00019) (2.6)
ventilated 98 1FTE 024-6AK71.... 0.5 0.9 0.8 1.2 0.31 0.034 2.1 1 2 6SE7 012-0T PLI0
(4.4) (7.1) (0.42) (0.0003) (4.6)
36 1FT6 031-4AK7..... 0.75 1.2 1 1.45 0.47 0.065 3.1 1 2 6SE7 012-0T P10
(6.63) (9) (0.63) (0.0006) (6.8)
36 1FT6 034-4AK7..... 1.4 2.1 2 2.6 0.88 0.11 4.4 1 4 6SE7 014-0T P10
(12) (18) (1.18) (0.001) (9.7)
48 1FT6 041-4AK7..... 1.7 2.4 2.6 3 1.1 0.29 6.6 1 4 6SE7 014-0T P10
(15) (22) (1.47) (0.0026) (14.6)
63 1FT6 061-6AK7..... 2.1 3.1 4 5 1.3 0.6 8 1 6.1 6SE7 016-0T P10
(19) (35) (1.74) (0.0053) (17.6)
63 1FT6 062-6AK7..... 2.1 3.2 6 7.5 1.3 0.85 95 1 10.2 6SE7 021-0T P10
(19) (53) (1.74) (0.0075) (20.9)
63 1FT6 064-6AK7..... 2.1 &b 9.5 121 1.3 1.3 12.5 1 13.2 6SE7 021-3T P10
(19) (84) (1.74) (0.0115) (27.6)
48 1FT6 044-4AK7..... 8] 4.1 5 6.9 1.9 0.51 8.3 1 6.1 6SE7 016-0T P10
(27) (44) (2.55) (0.0045) (18.3)
80 1FT6081-8AK7..... 4.6 7.7 8 1.1 2.9 2.1 12.5 1.5 13.2 6SE7 021-3T P10
(41) (71) (3.89) (0.0186) (27.6)
80 1FT6 082-8AK7..... 2.2 9.1 13 18.2 85 8 15 1.5 25.5 6SE7 022-6T P10
(49) (115) (4.69) (0.0265) (33.1)
80 1FT6 084-8AK7..... 6.5 9.2 20 25 4.1 4.8 20.5 1.5 25,5 6SE7 022-6T P10
(567.5) (177) (5.5) (0.0425) (45.2)
6000 80 1FT6084-8SK7..... 17 25,5 26 36 10.7 4.8 25 1.5 7.5 6SE7 023-8T P10
Blower- (150) (230) (14.34)  (0.0425) (65.1)
Ventilated gy 1FTE 086-8SK7..... 22 29 35 45 13.8 6.65 30 3 47 6SE7 024-701D0O1
(195) (310) (18.5) (0.0588) (66.1)
For detailed motor information, please refer to Catalog DA 65.3.
P for Compact PLUS units, D for compact units
SIMOVERT MASTERDRIVES Motion Control 5
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Motor selection

Converters/inverters with water-cooled 1FT6 synchronous servomotors

Motor data for a 100 K temperature increase Converter data
Rated Size Motor Rated Rated Stall Stall Rated Moment Weight  Plug Rated Converter E
speed torque current  torque current power  ofinertia without  sizefor  current |y erter T
without brake power
brake cable
Drated Trated Irated To IO Prated J I conv
Nm Nm kW x103kgm? kg
rpm Order No. (Ibfin) A (Iogin) A (HP) (Ibfin—sz) (Ib) A OrderNo. V
Supply voltage 3-ph.400 V to 480 V AC for SIMOVERT MASTERDRIVES Motion Control
1500 100 1FT6 108-8WB7..... 116 43 119 41 18.2 26 61.5 3 47 6SE7 024-701D1
(1027) (1053) (24.4) (0.2301) (136)
2000 100 1FT6 105-8WC7..... 82 60 85 58 17.2 16.8 455 8 59 6SE7 026-001D11
(726) (752) (23.06)  (0.1487) (100)
100 1FT6 108-8WC7..... 115 57 119 54 241 26 61.5 8 59 6SE7 026-0C1D1
(1018) (1053) (32.3) (0.2301) (136)
3000 63 1FT6 062-6WF7..... 10.1 6.7 10.2 6.8 3.2 0.85 955 1 10.2 6SE7 021-0T P10
(89) (90) (4.3) (0.0075) (21)
63 1FT6064-6WF7..... 16.1 10.2 16.2 10.4 5.1 E3 12.5 1 22 6SE7 021-3T PCI0
(143) (143) (6.8) (0.0115) (27.6)
80 1FT6 084-8WF7..... 85 27 35 26 1 4.8 21 1.5 34 6SE7 023-4T P10
(310) (310) (14.7) (0.4248) (46)
80 1FT6 086-8WF7..... 46 37 47 85 14.5 6.65 26 1.5 375 6SE7 023-8T P10
(407) (416) (19.4) (0.0589) (57)
100 1FT6 105-8WF7..... 78 82 85 83 245 16.8 45.5 3 92 6SE7 031-0CJ1ECI0
(690) (752) (32.8) (0.1487) (100)
100 1FT6 108-8WF7.....") 109 81 119 81 34.2 26 61.5 3 92 6SE7 031-00JECI0
(965) (1053) (45.8) (0.2301) (136)
4500 63 1FT6062-6WH7..... 10 9 10.2 95 4.7 0.85 95 1 182 6SE7 021-3T PCI0
(89) (90) (6.3) (0.0075) (21)
63 1FT6 064-6WH7..... 16 15.2 16.2 159 7.5 1.3 12.56 1 255 6SE7 022-6T P10
(142) (143) (10) (0.0115) (27.6)
80 1FT6084-8WH7..... 35 39 85 38 16.5 4.8 21 1.5 47 6SE7 024-701D0O11
(310) (310) (22.1) (0.4248) (46)
80 1FT6086-8WH7..... 45 53 47 53 21.2 6.65 26 3 59 6SE7 026-001D1
(398) (416) (28.4) (0.0589) (57)
6000 63 1FT6 062-6WK37..... 9.8 12.2 10.2 12.8 6.2 0.85 9.5 1 17.5 6SE7 021-8T P10
(87) (90) (8.3) (0.0075) (21)
63 1FT6 064-6WK7..... 15.8 20 16.2 20.6 9.9 13 12.5 1 34 6SE7 023-4T P10
(140) (143) (13.3) (0.0115) (27.6)
80 1FT6 084-8WK37..... 34 51 35 49 21.4 4.8 21 8 59 6SE7 026-001D1
(301) (310) (28.7) (0.4248) (46)
80 1FT6086-8WK37..... 44 58 47 61 27.7 6.65 26 3 59 6SE7 026-001D11
(390) (416) (37.1) (0.0589) (57)
For detailed motorinformation, please refer to Catalog DA 65.3.
P for Compact PLUS units, D for compact units, E for chassis units
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7

1) Motor type 1FT6 108-8WF7 .—. .. .isonly
available with vibration severity grade N.
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Motor selection

Converters/inverters with 1PH7') asynchronous servomotors

Motor data (utilization to temperature rise class F) Converter data
Rated Size Motor Rated Rated Rated Rated Speed Max. Power Mag- Effi- Rated Mo- Weight Rated Converter E
speed power torque cur- volt-  during oper- factor netiz- ciency fre- ment CUr-  |nverter T
rent age field- ating ing- quen- ofin- rent
weak- speed cur- cy ertia
ening?) 3) rent
Nrated 'Drated Trated iated Vraled m Niax 1;4 Hrated frated J m Iy conv
k m kg/m2 kg
rpm Order No. (HP) (Iofin) A \ rpm rpm  cosg A Hz (Ibrin-s?) (Ib) A OrderNo. V¥
Supply voltage 3-ph. 400 V AC for SIMOVERT MASTERDRIVES Motion Control converters
400 160 1PH7163-.B..-... 95 227 30 274 800 6500 0.88 115 0.809 143 0.185 175 34 6SE7023-400CO1
(12.7)  (167) (1.637) (386)
160 1PH7 167-..B..-.... 13 310 37 294 800 6500 0.88 14 0.814 143 0228 210 37.5 6SE7 023-8C1D1
(17.4)  (228) (2.018) (463)
180 1PH7 184-..B..— 16.3 390 51 271 800 5000 0.84 26 0.83 142 0503 370 59  6SE7026-001D1
(21.8)  (287) (4.451) (816)
180 1PH7 186-..B..-.... 21.2 505 67 268 800 5000 0.81 385 0.845 14 0.666 440 72  6SE7027-2001D0O1
(28.4) (372) (5.363) (970)
225 1PH7 224-.B..-... 304 725 88 268 800 4500 0.87 36,5 0.864 14 1479 630 92 6SE7031-00JECI0
(40.8)  (633) (13.088) (1389)
225 1PH7 226-..B..- 39.2 935 114 264 800 4500 0.86 49 0.88 14 1.93 750 124  6SE7031-200FC10
(62.5)  (688) (17.08)  (1653)
225 1PH7 228-..B..- 48 1145 136 272 800 4500 0.85 605 0.888 139 2326 860 155  6SE7 031-80FCI0
(64.3) (842) (20.584) (1896)
1000 100 1PH7103-..D..- 3.7 35 10 343 1800 9000 0.82 48 0.794 356 0.017 40 10.2 6SE7 021-000AC1
(5) (26) (0.150)  (88)
100 1PH7 107-..D..-... 6.25 60 17.5 319 2000 9000 0.81 89 0.822 353 0.029 65 17.5 6SE7 021-801B1
(8.4) (44) (0.257) (143)
132 1PH7 133-.D..-.... 12 115 30 336 1800 8000 0.86 13 0.865 34.8 0.076 90 34 6SE7023-400CO1
(16.1)  (85) (0.673) (198)
132 1PH7 137-..D..- 17 162 43 322 2000 8000 0.86 19 0.878 34.6 0.109 150 47  6SE7024-701DO1
(22.8) (119) (0.965) (331)
160 1PH7 163-..D..- 22 210 B 319 2000 6500 0.85 24 0.899 34.2 0.185 175 59 6SE7 026-0C1D1
(29.5) (154) (1.637) (386)
160 1PH7 167-..D..- 28 267 71 312 2000 6500 0.84 33 0.903 34.2 0.228 210 72  6SE7027-200D0O1
(37.5)  (196) (2.018) (463)
180 1PH7 184-..D..-.... 39 372 90 335 2000 5000 0.83 44 0913 34.2 0503 370 92 6SE7031-00JECI0
(62.3) (274) (4.451) (816)
180 1PH7 186-..D..-.... 51 485 116 340 2000 5000 0.81 58 0918 34.1 0.666 440 124 6SE7 031-200FC0
(68.4) (357) (6.894) (970)
225 1PH7 224-..D..- 71 678 161 335 2000 4500 0.81 785 0934 339 1479 630 175 6SE7032-10GO0
(95.2)  (499) (13.088) (1389)
225 1PH7 226-..D..- 92 880 198 340 2000 4500 0.84 875 0935 339 1.93 750 218 6SE7032-601G10
(123.3) (647) (17.08) (1653)
225 1PH7228-.D..-... 113 1080 240 340 2000 4500 0.85 98 0.938 339 2326 860 262 6SE7033-200GC0
(151.5) (794) (20.584) (1896)

For detailed motor information, please refer to Catalog DA 65.3.

SIMOVERT MASTERDRIVES Motion Control

SIMOVERT MASTERDRIVES Motion Control Performance 2

1) For rated currents below 37.5 A, Compact PLUS
units can also be used.

Siemens DA 65.11 - 2003/2004

2) ny: motor speed at which, when P = P, 4, there
is still a power reserve of 30 % before the stall-
ing limit is reached or at which the mechanical
speed limit is reached or at which the speed is
limited by the SIMOVERT MASTERDRIVES
Motion Control converter due to fiay < 2 - frated-

A

5

3) Warning! The maximum speed in field-weaken-
ing mode is sometimes limited to lower values
due to fmax. =2 fra\ed-



Motor selection

Motor data (utilization to temperature rise class F) Converter data
Rated Size Motor Rated Rated Rated Rated Speed Max. Power Mag- Effi- Rated Mo- Weight Rated Converter E
speed power torque cur- volt-  during oper- factor netiz- ciency fre- ment CUr-  |nverter T
rent age field- ating ing- quen- ofin- rent
weak- speed cur- cy ertia
ening') 2) rent
Nrated 'Drated Trated iated Vraled m Niax 1;4 Hrated frated J m Iy conv
k m kg/m2 kg
rpm Order No. (HP) (Iofin) A \ rpm rpm  cosg A Hz (Ibrin-s?) (Ib) A OrderNo. V¥
Supply voltage 3-ph. 400 V AC for SIMOVERT MASTERDRIVES Motion Control converters
1500 100 1PH7101-..F..-.... 3.7 24 10 350 3000 9000 0.74 59 0.847 51.6 0.017 40 10.2 6SE7021-000AO1
(5) (18) (0.15)  (88)
100 1PH7103-..F..-.... 5.5 35 13 350 2100 9000 0.84 54 0.832 527 0.017 40 13.2 6SE7021-301BO1
(7.4) (26) (0.15)  (88)
100 1PH7105-..F..—.... 7 45 17.5 346 3000 9000 0.78 9.4 0.866 51.7 0.029 65 17.5 6SE7021-80IBO1
(9.4) (33) (0.257) (143)
100 1PH7107-..F..—.... 9 57 23.5 336 3000 9000 0.8 11 0.859 52 0.029 65 25.5 6SE7022-601C1
(12.1)  (42) (0.257) (143)
132 1PH7131-..F..-.... 11 70 24 350 2900 8000 0.88 84 0.896 51.3 0.076 90 25.5 6SE7022-6C1C1
(14.7)  (57) (0.673) (198)
132 1PH7133-..F..-.... 15 96 34 346 2500 8000 0.85 14 0.895 513 0.076 90 34  6SE7023-401CC5
(20.1)  (71) (0.673) (198)
132 1PH7135-..F..—.... 18.5 118 42 350 3000 8000 0.85 17 0902 51.1 0.109 150 47  6SE7024-701D0O1
(24.8) (87) (0.965) (331)
132 1PH7137-.F..-.... 22 140 57 308 3000 8000 0.85 23 09 51.2 0.109 150 59 6SE7026-001DC11
(29.5) (109) (0.965) (331)
160 1PH7163-..F..—.... 30 191 72 319 3000 6500 0.85 30 0912 509 0.185 175 72  6SE7027-201DC10
(40.2)  (140) (1.637) (386)
160 1PH7167-..F..—.... 37 236 82 350 3000 6500 0.86 32 0916 50.8 0.228 210 92 6SE7031-0CJECI0
(49.6) (174) (2.018) (463)
180 1PH7184-..F..-... 51 325 120 335 3000 5000 0.78 64 093 50.7 0503 370 124 6SE7 031-200FC10
(68.4)  (239) (4.451) (816)
180 1PH7 186-..F..-... 74 471 170 330 3000 5000 0.81 84 0.937 50.7 0.666 440 175  6SE7032-10GO0
(99.2) (346) (6.894) (970)
225 1PH7224-.U..-... 95 605 204 340 3000 4500 0.84 88,5 0.944 50.6 1.479 630 218 6SE7032-601GI0
(127.3) (445) (13.088) (1389)
225 1PH7 226-..F..-.... 130 828 278 340 3000 4500 0.84 120 0.945 50.6 1.93 750 308 6SE7033-700GO0
(174.3) (609) (17.08) (1653)
225 1PH7 228-..F..-... 160 1019 350 340 3000 4500 0.82 169 0.949 505 2326 860 423  6SE7035-1E KO0
(214.5) (752) (20.585) (1896)
2000 100 1PH7103-.G..-.... 7 88 17.5 343 4000 9000 0.8 8.3 0.8567 689 0.017 40 17.5 6SE7 021-801CO1
(9.4) (24) (0.15)  (88)
100 1PH7107-..G..-.... 105 50 26 350 4000 9000 0.8 12 0.869 686 0.029 65 25.5 6SE7 022-6C1C1
(14.1)  (37) (0.257) (143)
132 1PH7 133-..G..-.... 20 96 45 350 3900 8000 0.86 18 0.898 68 0.076 90 47  6SE7024-701D0O1
(26.8) (71) (0.673) (198)
132 1PH7 137-..G..-.... 28 134 60 350 4000 8000 0.88 21 0.903 68 0.109 150 59  6SE7 027-301DO1
(37.5) (99 (0.965) (331)
160 1PH7 163-..G..-.... 36 172 85 333 4000 6500 0.84 37 0906 675 0.185 175 92 6SE7031-00JECI0
(48.3) (126) (1.637) (386)
160 1PH7 167-..G..-.... 41 196 89 350 4000 6500 0.84 40 0.907 67.4 0.228 210 92 6SE7031-00JECI0
(55) (145) (2.018) (463)
2500 180 1PH7184-.L..-... 78 298 171 340 5000 5000 0.82 77 0937 84.1 0503 370 175 6SE7032-10GO0
(104.6) (219) (4.451) (816)
180 1PH7186-..L..-... 106 405 235 3356 5000 5000 0.82 108 0942 84.1 0.666 440 262 6SE7033-200G0
(142.1) (298) (5.894) (970)
225 1PH7224-..L..-.... 142 542 298 340 4500 4500 0.84 115 0.948 84 1.479 630 308 6SE7033-700GO0
(190.3) (399) (13.088) (1389)
225 1PH7 226-..L..-... 168 642 362 335 4500 4500 0.84 154 095 84 1.93 750 423  6SE7035-1E KO0
(225.2) (474) (17.08) (1653)
225 1PH7228-..L..-... 205 783 433 340 4500 4500 0.84 185 095 839 2326 860 491  6SE7 036-0E K10
(274.8) (578) (20.585) (1896)
A
For detailed motor information, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7

1) ny: motor speed at which, when P= P,,q, there 2) Warning! The maximum speed in field-weaken-
is still a power reserve of 30 % before the stall- ing mode is sometimes limited to lower values
ing limit is reached or at which the mechanical due to fra < 2 fraed-

speed limit is reached or at which the speed is
limited by the SIMOVERT MASTERDRIVES
Motion Control converter due to fi. < 2 - fiaeq-
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Motor selection

Converters/inverters with 1PH77) asynchronous servomotors (continued)

Motor data (utilization to temperature rise class F) Converter data
Rated Size Motor Rated Rated Rated Rated Speed Max. Power Mag- Effi- Rated Mo- Weight Rated Converter E
speed power torque cur- volt-  during oper- factor netiz- ciency fre- ment CUr-  |nverter T
rent age field- ating ing- quen- ofin- rent
weak- speed cur- cy ertia
ening?) 3) rent
Nrated 'Drated Trated rated Vraled m Mmax 1;4 Nrated frated J m I conv
k m kg/m2 kg
rpm Order No. (HP) (Iofin) A \ rpm rpm  cosg A Hz (Ibrin-s?) (Ib) A OrderNo. V¥
Supply voltage 3-ph. 480 V AC for SIMOVERT MASTERDRIVES Motion Control converters
400 160 1PH7163-.B..-... 95 227 30 274 800 6500 0.88 115 0.809 143 0.185 175 34 6SE7023-400CO1
(12.7)  (167) (1.637) (386)
160 1PH7 167-..B..-.... 13 310 37 294 800 6500 0.88 14 0.814 143 0.228 210 37.5 6SE7 023-801D1
(17.4)  (228) (2.018) (463)
180 1PH7 184-..B..— 16.3 390 51 271 800 5000 0.84 26 0.83 142 0503 370 59  6SE7026-001D1
(21.8)  (287) (4.451) (816)
180 1PH7 186-..B..-.... 21.2 505 67 268 800 5000 0.81 385 0.845 14 0.666 440 72  6SE7027-2001D0O1
(28.4) (372) (5.363) (970)
225 1PH7 224-.B..-... 304 725 88 268 800 4500 0.87 36,5 0.864 14 1479 630 92 6SE7031-00JECI0
(40.8)  (633) (13.088) (1389)
225 1PH7 226-..B..- 39.2 935 114 264 800 4500 0.86 49 0.88 14 1.93 750 124  6SE7031-200FC10
(62.5)  (688) (17.08)  (1653)
225 1PH7 228-..B..- 48 1145 136 272 800 4500 0.85 60.5 0.888 139 2326 860 155  6SE7 031-80FC0
(64.3) (842) (20.584) (1896)
1150 100 1PH7103-..D..- 43 36 10 391 2200 9000 0.81 5 0.813 40.6 0.017 40 10.2 6SE7 021-000AC1
(5.8) (26) (0.15)  (88)
100 1PH7107-.D..-... 72 60 17.5 360 2300 9000 0.81 8.8 0.838 403 0.029 65 17.5 6SE7 021-801B1
9.7) (44) (0.257) (143)
132 1PH7133-..D..-... 135 112 29 381 2300 8000 0.85 13 0.877 39.7 0.076 90 34 6SE7023-400CO1
(18.1) (82 (0.673) (198)
132 1PH7 137-..D..- 19.5 162 43 367 2300 8000 0.86 19 0.887 39.6 0.109 150 47  6SE7024-701DO1
(26.1)  (119) (0.965) (331)
160 1PH7 163-..D..- 25 208 55 364 2300 6500 0.84 25 0.904 39.2 0.185 175 59 6SE7 026-0C1D1
(33.5) (153) (1.637) (386)
160 1PH7 167-..D..- 31 257 70 357 2300 6500 0.83 34 0.909 39.1 0.228 210 72  6SE7027-200D0O1
(41.6) (189) (2.018) (436)
180 1PH7 184-..D..-.... 44 366 89 383 2300 5000 0.83 42 092 39.2 0,503 370 92 6SE7031-00JECI0
(59) (269) (4.451) (816)
180 1PH7 186-..D..-.... 58 482 116 390 2300 5000 0.81 58 0.925 39.1 0.666 440 124 6SE7 031-200FC0
(77.7)  (354) (6.894) (970)
225 1PH7 224-..D..- 81 670 160 385 2300 4500 0.81 79 0.938 389 1479 630 175 6SE7032-10GO0
(108.6) (346) (13.088) (1389)
225 1PH7 226-..D..- 105 870 197 390 2300 4500 0.84 875 00941 389 1.93 750 218 6SE7032-601G10
(140.8) (640) (17.08) (1653)
225 1PH7228-.D..-.... 129 1070 238 390 2300 4500 0.85 98 0.943 389 2326 860 262 6SE7033-200GC0
(172.9) (787) (20.584) (1896)

For detailed motor information, please refer to Catalog DA 65.3.

SIMOVERT MASTERDRIVES Motion Control

SIMOVERT MASTERDRIVES Motion Control Performance 2

1) For rated currents below 37.5 A, Compact PLUS
units can also be used.

Siemens DA 65.11 - 2003/2004

2) ny: motor speed at which, when P = P4, there

is still a power reserve of 30 % before the stall-
ing limit is reached or at which the mechanical
speed limit is reached or at which the speed is
limited by the SIMOVERT MASTERDRIVES
Motion Control converter due to fiay < 2 - frated-

A

5

3) Warning! The maximum speed in field-weaken-

ing mode is sometimes limited to lower values
due to fmax. =2 fra\ed-



Motor selection

Motor data (utilization to temperature rise class F) Converter data
Rated Size Motor Rated Rated Rated Rated Speed Max. Power Mag- Effi- Rated Mo- Weight Rated Converter E
speed power torque cur- volt-  during oper- factor netiz- ciency fre- ment CUr-  |nverter T
rent age field- ating ing- quen- ofin- rent
weak- speed cur- cy ertia
ening') 2) rent
Nrated 'Drated Trated iated Vraled m Niax 1;4 Hrated frated J m Iy conv
k m kg/m2 kg
rpm Order No. (HP) (Iofin) A \ rpm rpm  cosg A Hz (Ibrin-s?) (Ib) A OrderNo. V¥
Supply voltage 3-ph. 480 V AC for SIMOVERT MASTERDRIVES Motion Control converters
1750 100 1PH7101-..F..-.... 43 24 10 398 3500 9000 0.75 5.7 0.855 60 0.017 40 10.2 6SE7 021-000AC1
(5.8) (18) (0.15)  (88)
100 1PH7103-..F..-... 6.25 34 13 398 2600 9000 0.84 5.3 0.849 61 0.017 40 13.2 6SE7 021-301BO1
(8.4) (25) (0.15)  (88)
100 1PH7105-..F..-... 8 44 17.5 398 3500 9000 0.77 9.3 0.875 60 0.029 65 17.5 6SE7 022-8C1C1
(10.7)  (32) (0.257) (143)
100 1PH7 107-..F..-... 10 55 23 381 3500 9000 0.80 106 0.87 603 0.029 65 25.5 6SE7 022-6C1C1
(13.4)  (40) (0.257) (143)
132 1PH7 131-..F..-... 13 71 24 398 3300 8000 0.88 8.1 0902 59.7 0.076 90 25.5 6SE7 022-6C1C1
(17.4) (52 (0.673) (198)
132 1PH7133-..F..—... 175 96 34 398 3400 8000 0.85 14 09 59.7 0.076 90 34  6SE7023-401CO1
(23.5) (71) (0.673) (198)
132 1PH7135-..F..-... 215 117 42 398 3500 8000 0.86 16 0906 59.5 0.109 150 47  6SE7024-701D0O1
(28.8) (86) (0.965) (331)
132 1PH7137-..F..-.. 25 136 56 357 3500 8000 0.85 23 0902 59.5 0.109 150 59 6SE7 026-0C1D1
(33.5) (100) (0.965) (331)
160 1PH7 163-..F..-.... 34 186 72 364 3500 6500 0.86 28 0915 59.2 0.185 175 72  6SE7027-20D01
(45.6) (136) (1.637) (386)
160 1PH7167-..F..-.... 41 224 79 398 3500 6500 0.86 30 092 592 0228 210 92 6SE7031-00JECI0
(55) (165) (2.018) (463)
180 1PH7 184-..F..-... 60 327 120 388 3500 5000 0.78 64 0.934 59 0.503 370 124 6SE7 031-200FC10
(80.4)  (240) (4.451) (816)
180 1PH7 186-..F..-.. 85 465 169 385 3500 5000 0.8 84 094 59 0.666 440 186 6SE7032-10GC0
(113.9) (342) (6.894) (970)
225 1PH7 224-.U..-... 110 600 203 395 3500 4500 0.84 88 0.944 589 1.479 630 210 6SE7032-601GCI0
(147.5) (441) (13.088) (1389)
225 1PH7 226-..F..-.... 135 737 254 395 3500 4500 0.82 120 0.947 589 1.93 750 262 6SE7033-200G0
(181)  (5642) (17.08) (1653)
225 1PH7 228-..F..-... 179 975 342 395 3500 4500 0.81 169 0.948 58.8 2326 860 423  6SE7035-1E KO0
(240)  (719) (20.585) (1896)
2300 100 1PH7103-.G..-... 7.5 31 17 388 4600 9000 0.79 8.2 0.866 78.8 0.017 40 17.5 6SE7 021-801CO1
(10.1)  (23) (0.15)  (88)
100 1PH7107-..G..-.... 12 50 26 400 4600 9000 0.8 12 0878 787 0.029 65 25.5 6SE7 022-6C1C1
(16.1)  (37) (0.257) (143)
132 1PH7133-..G..-.... 225 93 45 398 4600 8000 0.86 17 09 78 0.076 90 47  6SE7024-701D0O1
(30.2) (68) (0.673) (198)
132 1PH7 137-..G..-.... 29 120 56 398 4600 8000 0.87 21 0903 77.8 0.109 150 59  6SE7 026-0C1D1
(38.9) (88) (0.965) (331)
160 1PH7 163-..G..-.... 38 158 82 398 4600 6500 0.78 43 09 773 0185 175 92 6SE7031-00JECI0
(60.9) (116) (1.637) (386)
160 1PH7 167-..G..-.... 44 183 85 398 4600 6500 0.84 40 0911 77.4 0.228 210 92 6SE7031-00JECI0
(60) (135) (2.018) (463)
2900 180 1PH7184-..L..-... 81 265 158 395 5000 5000 0.8 77 0934 97.4 0503 370 175 6SE7032-10GO0
(108.6) (195) (4.451) (816)
180 1PH7186-..L..-.... 101 333 206 385 5000 5000 0.78 107 0936 97.3 0.666 440 218 6SE7032-601G10
(135.4) (245) (5.894) (970)
225 1PH7 224-..L..-... 149 490 274 395 4500 4500 0.84 115 0.946 97.3 1.479 630 308 6SE7033-700GO0
(199.7) (360) (13.088) (1389)
225 1PH7 226-..L..-... 185 610 348 390 4500 4500 0.83 154 0.947 97.2 1.93 750 423  6SE7035-1E KO0
(248) (450) (17.081) (1654)
225 1PH7228-..L..-... 215 708 402 395 4500 4500 0.82 186 0.946 97.2 2326 860 491  6SE7 036-0E K10
(288)  (622) (20.585) (1896)
A
For detailed motor information, please refer to Catalog DA 65.3.
SIMOVERT MASTERDRIVES Motion Control 5
SIMOVERT MASTERDRIVES Motion Control Performance 2 7

1) ny: motor speed at which, when P= P,,q, there 2) Warning! The maximum speed in field-weaken-
is still a power reserve of 30 % before the stall- ing mode is sometimes limited to lower values
ing limit is reached or at which the mechanical due to fra < 2 fraed-

speed limit is reached or at which the speed is
limited by the SIMOVERT MASTERDRIVES
Motion Control converter due to fi. < 2 - fiaeq-
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Documentation and training

The documentation for the
units (converters, inverters,
rectifier units, rectifier/regen-
erative units), system com-
ponents and options is pro-
vided in English and German
for the products ordered.
When ordering MASTER-
DRIVES products, you can
also order operating instruc-
tions in otherlanguages as
follows:

Language Code
French/English D77
Spanish/English D78
Italian/English D72

Converter and inverter units

The documentation with its
detailed description of the
parameter lists and control
concepts is very extensive.
The additionally available
free function blocks, which
can be combined and con-
nected as required with the
help of the BICO system, re-
quire additional instructions.
Therefore, the documenta-
tion is split up into three
parts:

e The operating instructions
are supplied with the units
and contain the information
necessary for standard
drives, without the parame-
ter lists and without the
binector/connector lists.

Operating instructions for Size Order No.
AC/AC Compact PLUS unit 6SE708-C0JP50
AC/AC compact unit AtoD 6SE7081-C1JD50
AC/AC chassis unit EtoK 6SE7081-C1JK50
DC/AC Compact PLUS unit 6SE7080-0IKP50
DC/AC compact unit AtoD 6SE7080-C1KD50
DC/AC chassis unit EtoJ 6SE7080-CIKN50
A A

German/English 7 6
Italian/English 7 2
French/English 7 7
Spanish/English 7 8
Rectifier units

Operating instructions for Size Order No.
Compact PLUS unit') 6SE708-CINP85-0AA0
Compact unit BandC 6SE7081-CJAC85-0AA0
Chassis unit E 6SE708C0-CIAE85-0AA0
Chassis unit Hand K 6SE70800-C1AK85-0AA0

German/English
Italian

French

Spanish

1) Englishisincluded in all the language
combinations.

A A

N N NN
0NN O

Siemens DA 65.11 - 2003/2004

e The Compendium
contains the detailed docu-

mentation for the software,
including parameter lists
and binector/connector
lists as well as block circuit
diagrams for the various
types of open-loop and
closed-loop control and
function blocks. The Com-
pendium must be ordered
separately and is valid for all
types of units. The Com-
pendium is necessary
when

— the technology software
is used (centrally or dis-
tributed)

— additional signals, above
and beyond those of the
factory settings, are to be
processed, i.e. if access
to the parameter list is re-
quired.

Rectifier/regenerative units

—the full range of functions
of the converter software,
including communication
by means of field-bus
systems, is to be used

—additional inputs/outputs
are envisaged via the EB1
and EB2 expansion
boards

—the free function blocks
are to be used.

The CD-ROM

is included in the scope of
supply (exception: Option
D99).

This contains:

— DriveMonitor V 5.x (see
page 6/101)

—all operating instructions
and the Compendium in
the form of PDF files in
German and English and
other available languages.

Operating instructions for Size Order No.

Compact and chassis CtoK

units 6SE70800-CJAK85-1AA0
A A

English 7 6

[talian 7 2

French 7 7

Spanish 7 8

German 00

Self-commutated, pulsed rectifier/regenerative units

Active Front End (AFE)

Unit type Frame size  Order No. Order No.

Compactunit AtoD 6SE7080-C1KD80 -

Chassis unit EtoG - 6SE7081-C1CX86-2AA0
A A A A

German/English 7 6

German 00

English 7 6

Italian 7 2 7 2

French 77 77

Spanish 7 8 7 8



System components
Operating instructions for

Capacitor module?)

Order No.

6SE7081-CINP87-2DD0

DC link module’)

6SE708C1-CINP87-3CR0

Braking units

6SE7081-C1CX87-2DA0

Radio-interference suppression filter
for Compact PLUS units’)

6SE7081-CINP87-0FBO

Radio-interference suppression filter
for compact and chassis units

6SE7081-[1CX87-0FB0

German/English

Italian

French

Spanish

Electronics options

Electronics options

OP1S operator control panel

A A

N N NN
00NN O

Order No.

6SE7081-C1INX84-2FK0

SBR1/2 resolver board
SBP incremental encoder board

6SE7081-CINX84-0FCO
6SE7081-C1INX84-0FA0

SBM/SBM2 incremental encoder/multiturn encoder

evaluation board

6SE7081-CINX84-0FDO

EB1 expansion board
EB2 expansion board

6SE7081-CINX84-0KB0
6SE7081-CINX84-0KCO

CBP/CBP2 communication board for
PROFIBUS DP

CBC communication board for CAN bus
SLB communication board for SIMOLINK

6SE7081-CINX84-0FF0
6SE7081-CINX84-0FG0
6SE7081-CINX84-0FJO

German/English
Italian/English
French/English
Spanish/English

The Compendium and the
Motion Control project-
planning package are neces-
sary for using the technology

o distributed in the
SIMOVERT MASTER-
DRIVES Motion Control

Motion Control
project-planning package

Motion Control project-
planning package for
MASTERDRIVES MC and
SIMATIC S7

1) Englishisincluded in all the language
combinations.

A A

N N NN
0 NN O

Compendium

The SIMOVERT MASTER-
DRIVES Motion Control
Compendium, as described
on Page 5/2, is essential for
technology applications.

e Technology manual
Detailed description of
Motion Control

o Communication boards
GMC Basic for SIMATIC S7.

Supplied as a manual with
CD-ROM.

Documentation and training

T100 and T300 technology boards

Technology boards Language Order No.

T100 technology board — G/En/Fr/S/lt ~ 6SE7080-0CX87-0BB0
Hardware description
T300 technology board — German/ 6SE7087-6CX84-0AHO
Hardware description English

French 6SE7087-7CX84-0AHO
MS320 software module German 6SE7080-0CX84-2AH1
axial winder, for T300 English 6SE7080-6CX84-2AH1
MS340 software module German 6SE7080-0CX84-4AH1
angular synchronism control, English 6SE7087-6CX84-4AH1
for T300 French 6SE7087-7CX84-4AH1
MS360 software module multi- German 6SE7080-0CX84-6AH1
motor drive, for T300 English 6SE7087-6CX84-6AH1
MS380 software module German 6SE7080-0CX84-8AH1
positioning control, for T300 English 6SE7087-6CX84-8AH1
MS100 software module German 6SE7080-0CX84-0BB1
universal drive, for T100 English 6SE7087-6CX84-0BB1

SCB1 interface board
with SCI1 and SCI2
SCB2 interface board

6SE708[1-[1CX84-0BCO
6SE7081-C1CX84-0BDO

German/English
Italian

French

Spanish

Language

Compendium

A A

N N NN
0 NN O

Order No.

6SE70801-010XCI0

German

English

[talian

French

Spanish

Motion Control Standard
Motion Control Performance 2

Language

Project-planning package
Motion Control

A A A

N NN NO
W NN OO

Order No.

6AT1880-0AA00-1C1CO

German
English

A

A
B
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SIMOVERT MASTERDRIVES Motion Control

Documentation and training

P E 4
Reference works PLUS units chassis W‘\I.

Compendium
Contents
e System description

¢ Configuration and
connection examples

» Technology functions
¢ EMC guidelines

e Function blocks and para-
meters

e Parameterization
e Parameterizing steps

e Functions

Operating instructions

The reference work is to be
regarded as reference docu-
mentation and includes oper-
ating instructions for the fol-
lowing components:

e Converters

o Inverters

o Rectifier units

» Rectifier/regenerative units
e Capacitor module

e DClink module

e Braking units

o Radio-interference sup-
pression filters

e Process data

e Communication
SST1/2 interfaces
USS protocol
PROFIBUS DP
CAN
SIMOLINK

e Annex
Function diagrams
Binector list
Connector list
Parameter list
Faults and alarms list
Motor list

o EB1/EB2 expansion boards

e Communication boards
CBP/CBP2
(PROFIBUS DP), CBC
(CAN) and SLB (SIMOLINK)

e Encoder boards
SBP SBR1/2, SBM/SBM2

e OP1S operator control
panel

The operating instructions
contain a description of the
basic functions and instruc-
tions forinstallation and
start-up.

Siemens safety engineering

“Safety Integrated”
application manual

The “Safety Integrated”
application manual uses
technical explanations and
application examples to
show how to prevent or
eliminate the hazards of elec-
tric and electronic devices.

The complete CD-ROM
about the safety system

The “Safety Integrated”
CD-ROM offers acompre-
hensive overview of safety
technology and the widest
range of safety components,
while stillembedded in the
standard world of automa-
tion.

Siemens DA 65.11 - 2003/2004

Language Order No.

Compendium 6SE7080-C0QXC0

Language Order No.

Reference works

Operating instructions 6SE7081-CINX50

Language Order No.
Application manual 6ZB5 000-0AA0C1-0BAO
Language Order No.

"“Safety Integrated” CD-ROM
German/English

E20001-D10-M103-X-7400




Documentation and training

SIMOVERT MASTERDRIVES Motion Control demonstration case

1-axis system

o CEE plug for power supply

connection, 3-ph. 400V AC

e DriveMonitor visualization
program for PCs.

Stand-alone case equipped

with

o Converter

e CBP/CBP2 communica-
tions board (for communi-

cating with the PROFIBUS
DP demonstration case)

Dimensions (W x H x D):
360 mm x 500 mm x 235 mm
(14.2inx19.7inx9.3in)
Weight: approx. 20 kg (41.1 Ib)

Order No.:
» Control panel 6SX7000-0AF00
e Pulse resistor

Transport trolley

¢ Radio-interference sup- seepage 5/7

pression filter

e Motor, including resolver

L]
'
L
-
Fig. 5/1

1-axis demonstration case

1
|
|

Technology for MASTERDRIVES Motion Control demonstration case

2-axis system o CEE plug for power supply

connection, 3-ph. 400V AC

e DriveMonitor visualization
program for PCs.

Stand-alone case equipped
with

o Converter/inverter

e CPB/CBP2 communication
board (for communication
with the “PROFIBUS DP
demonstration case and
the “SIMATIC S7 Motion
Control” demonstration
case)

Dimensions (W x H x D):

510 mmx 610 mm x 300 mm
(20.1inx24inx 11.8in)
Weight: approx. 47 kg
(103.6 1b)

OrderNo.:
6SX7000-0AF20

On request, the SIMOVERT
MASTERDRIVES Motion
Control 2-axis demonstration
case is also available for sup-

e Control panel
¢ Pulse resistor

¢ Radio-interference

suppression filter ply voltage 120 V AC.
" motors with actualvalue  Tansporttrolley
u u see page 5/7.

encoders

Fig.5/2
2-axis demonstration case with adapter box

Adapter box for SIMOVERT MASTERDRIVES Motion Control demonstration case for 1-axis and 2-axis system

Contains e 24V power supply unit with

« Power supply plug, 1-ph terminal for the MC con-
230V AC ! verter/inverter.

o CEE socket for demonstra-
tion case

Dimensions (W x H x D):
230mmx 170 mmx 170 mm
(9.1inx6.7inx6.71in)
Weight: approx. 3 kg (6.6 Ib)

OrderNo.:
9AK1013-1AA00

Siemens DA 65.11 - 2003/2004



Documentation and training

Demonstration case for MASTERDRIVES Motion Control with Drive ES and touch panel

This demonstration case
enables the functions of
MASTERDRIVES Motion
Control units to be demon-
strated with a synchronous
PROFIBUS DP The operator
uses the TP27 touch panel.
A userinterface for the TP27
is also supplied to provide
the drives of a connected
1-axis or 2-axis demonstra-
tion case with setpoints and
parameters or to read out
faults. A PC/PG with STEP7/
Drive ES can be connected
to the demonstration case in
order to demonstrate the
functions of Drive ES.

Hardware structure:

o SIMATIC CPU 316-2DP
(direct slave-to-slave traffic,
clock synchronicity, routing)

o Power supply

e SIMATIC simulator module
e TP27 touch panel
e TS adapter

e Connecting leads for 1-axis
or 2-axis Motion Control
demonstration case, and
PG/PC with Drive ES.

e Operating instructions for
the software supplied for
the TP27 for operating a
connected 1-axis or 2-axis
case.

e Documentation in German/
English

Dimensions (W x H x D):
500 mm x 300 mm x 150 mm
(19.7inx11.8inx5.91in)
Weight: approx. 8.5 kg (18.7 Ib)

OrderNo.:
6SX7000-0AJ00

PROFIBUS DP/SIMATIC S7 demonstration case

Enables demonstration of
the drives within an automa-
tion system.

The PROFIBUS DP demons-
tration case consists of

e SIMATIC S7-300 (CPU
315-2DR CP 340 with
RS485 interface and 5 A
power-supply unit)

e CP340 with RS485 inter-
face for USS protocol (in
preparation)

e OP7 operatorcontrol unit

e EPROM with operator-
control and control program
for PROFIBUS DP

¢ 3 m PROFIBUS DP cable
for two bus stations

e 3 m power-supply cable for
connecting 3-ph. 400V AC

e Two 3-ph. AC CEE sockets
(16 A) for connecting
SIMOVERT MASTER-
DRIVES or SIMOREG K
6RA24 demonstration
cases

e Two 1-ph. 230 V AC sockets

The documentation de-
scribes the hardware, the
STEP 7 program and how to
use the demonstration case.

Dimensions (W x H x D):

550 mmx 410 mm x 350 mm
(21.7inx16.1inx 13.81in)
Weight: approx. 20 kg

(411 1b)

Order No.:
6SX7000-0AG00

Transport trolley
see page 5/7.

Siemens DA 65.11 - 2003/2004

Fig.5/3
Demonstration case with Drive ES and touch panel

Fig. 5/4
PROFIBUS DP/SIMATIC S7 demonstration case



Start-up box for SIMOVERT MASTERDRIVES Motion Control

The start-up box is a support
device for starting up and
servicing SIMOVERT MC
converters and inverters.

The start-up box can be con-
nected to the control termi-
nal strip (-X101) of the con-
verter by means of a prefabri-
cated, highly flexible signal
cable (included in the scope
of supply). An electronic cir-
cuit within the device is used
for converting the 24V DC
auxiliary power supply value
of the converter to an analog
setpoint. The analog setpoint
can be adjusted and is dis-
played via a 5-digit LCD.

Performance
characteristics of the
start-up box

¢ Analog setting of setpoints:

— coarse and fine setting by
means of two potentio-
metersintheratio1:10

— polarity selector switch
between normal and in-
verse setpoint polarity

— potentiometer for analog
offset value with autono-
mous ON/OFF switch

— ON/OFF switch for
setting analog setpoints

e The analog setpoint is
decoupled and largely pro-
tected against pole-switch-
ing within the operating
voltage range.

e The analog output signal of
the control terminal strip is
wired to 2 mm (0.08 in)
measuring sockets in the
start-up box.

¢ Six OFF switches for digital
enabling signals, with
green LED indicator lamps.

e Fourred LEDs for display-
ing digital output signals.

Documentation and training

Fig.5/5
Start-up box

Technical data

Designation Value

Size (LxW xH) 175 mm x 90 mm x 45 mm
(6.9inx3.5inx1.8in)

Voltage supply 24V DC (via terminal —X101)

Voltage range, analog setpoint

0Vt 12.5V/10 mA

Length of signal cable 1.3 m (4.3 ft)
Ordering data
Designation Order No.

Start-up box for SIMOVERT
MASTERDRIVES Motion Control

9AK1011-1AA00

Transport trolley for demonstration units, suitable for 1-axis and 2-axis demonstration case

Sturdy transport trolley for
demonstration case consist-
ing of an aluminium frame
with a telescopic handle and
wheels with roller bearings.
The transport trolley is fitted
with an elastic strap for hold-
ing the demonstration case
in place during transport. The
trolley can be folded up for
storage.

Dimensions when folded up:

Height folded/open:
approx. 662/1020 mm
(26.1/40.21in)

Width: approx. 480 mm
(18.9in)

Weight: approx. 5 kg (11 Ib)

OrderNo.:
6SX7000-0AE01
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SIMOVERT MASTERDRIVES Motion Control

Documentation and training
i

50

Training Center

A&D Training Centers are lo-
cated all over the world and
provide a range of training
courses for SIMOVERT
MASTERDRIVES. The con-
tents of the courses can be
customized and the courses
can also be conducted on
the customer’s premises.

Contact:

Any regional A&D Informa-
tion & Training Center and
regional companies in Ger-
many:

Tel.: +49 18 05-2356 11

Head Office:

Siemens AG
Automation and Drives
Training Office

P O.Box 4848

90327 Nuremberg,
Germany

E-mail:
A&D.Kursbuero@nbgm.
siemens.de

Phone:

+499 11-895-32 00
Fax:

+499 11-895-32 75

Fig. 5/6
Training Center

Siemens DA 65.11 - 2003/2004
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Overview of training courses

General knowledge
of electrical engineering

Documentation and training

Technology functions

of SIMOVERT
MASTERDRIVES Motion
Control SD-MD-TEC

The course is intended for
commissioning and service
personnel, as well as for

For plant
engineers

plant engineers responsible
for commissioning
SIMOVERT MASTERDRIVES
Motion Control converters.

The decentralized technol-
ogy functions are commis-

sioned and their numerous

features are explained in

Configuring Servicing and commissioning of Servicing and commissioning of detail and app|ied.
SIMOVERT MASTERDRIVES SIMOVERT MASTERDRIVES SIMOVERT MASTERDRIVES ) )
SD-MD-PRO 5 days SD-MD-SI 5 days Motion Control Further information can
SR gliavs be found in the ITC catalog
October 2002, or can be
obtained under
\ Servicing and
Requirement: icel, H
Knowledge of SIMATIC S7 commissioning of
according to the ST-7PRO1 or SIMOVERT MASTER-
HAAREISRY CaMEes DRIVES Motion Control
SD-MDé62

This course is intended for
plant engineers responsible

for commissioning

_ SIMOVERT MASTER-
SNOVERT MASTERDRIVES SIVIOVERT MASTERDRIVES DRIVES Vector Control con-
SD-MD-COM 5 days Motion Control verters. The three-phase
SD-MD-TEC 5 days drives with these converters
are commissioned. The ex-
ADAG5-5850c tensive functions are ex-
plained in detail and applied.
Fig.5/7 N The course SD-MDB62 takes
Overview of tralnlng courses plaCe at Siemens AG’
Configurations of Servicing and Communication gg r'% g:AC;r er}arggr?yCenter n
SIMOVERT MAASTER- commissioning of SIMOVERT MAASTER- Teleph on'e' ’
DRIVES SD-MD-PRO SIMOVERT MASTER- DRIVES SD-MD-COM -
+499131-7292 62
. . DRIVES SD-MD-SI . .
Participants are provided Compact course for The course is intended for E-mail:
with the technical knowl- mcC a’r)rd Ve commissioning and service info@sitrain.com

edge they require to con-
figure the SIMOVERT
MASTERDRIVES series of
converters with the help of
the catalog and PC tools.
The course is aimed at plan-
ning engineers, technicians
and other engineers with
responsibility for the "selec-
tion and calculation of vari-
able-speed drives.”

Note:

Parameterization is dealt
with in detail in the
SD-MD-SI course.

This course is intended for
commissioning and service
personnel. Participants are
taught the technical knowl-
edge they require for param-
eterizing, commissioning
and servicing SIMOVERT
MASTERDRIVES Motion
Control and Vector Control
converters.

personnel, as well as for
planning engineers for
SIMOVERT MASTER-
DRIVES.

It provides participants with
the knowledge they require
for commissioning, configur-
ing and programming the
communication interfaces.

Siemens DA 65.11 - 2003/2004



Documentation and training

Compact g Compactand
PLUS units chassis units

SIMOVERT MASTERDRIVES Motion Control
ﬂ
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ngineering
information

Dimensioning of the power section and drive

Applications for single-axis and multi-axis
drives with Compact PLUS

Motion Control open-loop and closed-loop
control functions

o MASTERDRIVES Motion Control P2

e Free function blocks with BICO system

e Safe Stop

Unit design, power and control terminals

e Compact PLUS units

e Compact and chassis units with CUMC control board

o Rectifier units and rectifier/regenerative units

e Control terminal strip on the CUSA control board
(AFE)

e Braking units

Electromagnetic compatibility (EMC)

System components

e Line-side components

o Rectifier units and rectifier/regenerative units

o AFE rectifier/regenerative units (Active Front End)

e Braking units and braking resistors

e DCbus

e Free-wheeling diode on the DC bus

e Dimensioning of the system components for
multi-axis drives

Integration of the electronics options

Electronics options

e SBR option board for resolvers

e SBP option board forincremental encoders

o SBM/SBM2 option board for incremental encoder/
absolute-value encoder

e Expansion boards

e Interface boards

SIMOVERT MASTERDRIVES in the world of
automation

Communication
e Overview

e USS protocol

o SIMOLINK

e PROFIBUS DP
o CAN

e CBD

Technology

e Overview

e Technology functions of the basic software
e Technology software

e Encoders for position detection

* 7100, T300 and T400 Technology boards

e Central control boards

Operator control and visualization

e OP1S userfriendly operator control panel

e Control terminal strip

e Main contactor control

e Start-up, parameterization and diagnostics with
DriveMonitor

Power and encoder cables

Siemens DA 65.11 - 2003/2004




Engineering information

Engineering instructions
Motion Control

Servo drives are mostly cy-
cle-type drives, i.e. drives
which perform particular
seguences of movement
within a fixed cycle of mo-
tion. These movements can
be linear or rotational. In addi-
tion, the motion sequence
usually involves approaching
a predefined position, and all
movements must be carried
outin the shortest possible
time. As a consequence,
servo drives have to meet
the following specific re-
quirements:

e Dynamic, i.e. have short
rise-times and move to the
desired position without
overshoot

e High overload capability,
i.e. have a high acceleration
reserve

e Broad control range, i.e.
high resolution for exact po-
sitioning.

The engineering notes below

refer to servo drives with

1FK./1FT6 synchronous
servomotors or with 1PH7/
1PH4/1PL6 asynchronous
servomotors.

Synchronous servomotors
are preferred where acom-
pact motor volume, low rotor
inertia and fast response
levels are important. With
asynchronous servomotors,
high maximum speeds are
reached in the field-weaken-
ing speed range. They have a
somewhat larger motor vol-
ume.

The drives can be operated
individually as single-axis
drives or together as multi-
axis drives. For connecting
the drives toa PLC, via
PROFIBUS DP for example,
supplementary boards may
be necessary. Decentralized
provision of technology func-
tions within the Motion Con-
trol system is possible with
special software or the func-
tions can be provided cen-
trally using a PLC.

i
G
I

Ll

Motor Gears

Fig. 6/1
Typical spindle drive

A typical engineering
sequence

The basis for engineeringis a
sketch and a description of
how the machine functions.
The PATH project-planning
tool is of considerable help in
further designing the sys-
tem.

SIEMENS

SIMOVERT
MASTERDRIVES

1. Clarification of the type of
drive, technical data and
other boundary conditions
such as technological
functions and integration
into an automation system

2. Specification of the mo-
tion curve

3. Calculation of the maxi-
mum load torque and se-
lection of the gearbox

4. Selection of the motor

5. Selection of the converter
orinverter

6. Multi-axis drives

— inthe case of Compact
PLUS units, selection of
arectifierunitora
converter

— in the case of compact
and chassis units,
selection of the rectifier
unit

Siemens DA 65.11 - 2003/2004

Spindle nut

7. Selection of the braking
unit and braking resistor

8. Selection of other compo-
nents.

1. Clarification of the type of
drive, technical data and
other boundary conditions

The procedure for calculating
the load torque depends on
the type of drive. For exam-
ple, it may be a traction drive,
a hoisting drive or a turntable
drive. In the case of linear
motion, for example, power
can be transmitted via a
toothed belt, agearrack ora
spindle. Normally, a gearbox
is also needed for adapting
the motor speed and the mo-
tor torque to the load condi-
tions.

For this calculation, the fol-
lowing technical data must
be available such as:

e Masses to be moved

e Diameter of the drive
wheel or the diameter and
pitch of the spindle

e Details of the frictional
losses

e Mechanical efficiency
¢ Distances to be travelled
e Maximum speed

e Maximum acceleration and
deceleration

e Cycle time

o Accuracy levels for position-
ing.

v—>

Guide

DA65-5074

Spindle

Further conditions are the
integration into a system
(PLC), the technology to be
used (centralized or distrib-
uted) and the coupling be-
tween the drives (e.g. with
SIMOLINK).

2. Specification of the
motion curve

The motion curve —namely
the v,tdiagram when a linear
drive is being used —is deter-
mined from the information
relating to travel distances,
speed, acceleration, deceler-
ation and the cycle time. If
multi-axis drives are used,
the interdependence of the
individual motion curves
must be taken into account.
The motion curve is also re-
quired for thermally dimen-
sioning the motor and select-
ing the braking resistor. It
should therefore represent
the “worst-case scenario”
for the task.



3. Calculation of the load
speed and the maximum
load torque, selection of
the gearbox

Information on the mechani-
cal factors involved is used to
calculate the load speed and
the maximum load torque. If
the deceleration is equal to
the acceleration, the load
torque is at a maximum dur-
ing the acceleration phase. In
addition to the maximum
load torque, various other
variables are involved in gear
selection. These are:

e Size

o Efficiency

e Torsional play

o Torsional rigidity
e Moment of inertia
« Noise.

Planetary gears are espe-
cially suitable for positioning
tasks due to their low tor-
sional play and high torsional
rigidity. These gears also
have a high power density,
are highly efficient and quiet.
When the gear transmission
ratio is being selected, it

TMot

Tmax. adm.

Trms

should be borne in mind that
higher motor speeds gener-
ally entail smaller motors.
This must, however, be
checked for each individual
case. A higher gear trans-
mission ratio has a favorable
effect on positioning accu-
racy in relation to the en-
coder resolution. The angle
of rotation ag of the gear,
the number of pulses zper
revolution of the encoder,
the drive-wheel diameter D
or the spindle pitch hand the
gear transmission ratio / give
the positioning accuracy as
follows:

D7
AS = .
Gear 360° ag
D
ASencoder = ——— T
-z
or

ASencoder = ,Lwith spindle drives
i-z

Asior =
ASgear + ASencoder + ASmech
(steady — state)

ASmech is the imprecision of
the mechanical system e.g.
due to expansion of a
toothed belt.

DA65-5075

Fig. 6/2

Torque limit curves for 1FK./1FT6 motors

(synchronous servomotors)

=
=3

>
<
e

Engineering information

TMot A
Trmax. adm.
LI |
] G
Points of load cycle Stalling limit
30 % distance \
curve S1 \
" ———————a\
i :\
\
; .
M Mot
Fig. 6/3

Torque limit curves for 1PH7 motors
(asynchronous servomotors)

4. Selection of the motor

The motoris selected ac-
cording to the following crite-
ria:

e Adherence to dynamiclim-
its, i.e. all T, points of the
load cycle must be below
the limit curve.

e Motor speed must be
smaller than Nmax perm..
With synchronous servo-
motors, the maximum mo-
tor speed must not be
greater than the rated
speed.

e Observing the thermal
limits, i.e. with synchro-
nous servomotors, the mo-
tor rms torque at the mean
motor speed resulting from
the load cycle must be be-
low the S1 curve. With
asynchronous servomo-
tors, the rms value of the
motor current within a load
cycle must be smaller than
the rated current of the mo-
tor.

When synchronous servo-
motors are used, it must be
borne in mind that the maxi-
mum permissible motor
torque at high speeds is re-
duced by the voltage limit
curve. In addition, a margin
of about 10 % should be kept
from the voltage limit curve
as a protection against volt-
age fluctuations.

If asynchronous servomo-
tors are used, the permissi-
ble motor torque in the
field-weakening range is re-
duced by the stalling limit.
Here, a clearance of approxi-
mately 30 % should be main-
tained.

Siemens DA 65.11 - 2003/2004



Engineering information

Engineering instructions (continued)

In order to keep a check on
the dynamic limits, the maxi-
mum motor torques must be
calculated. In general, the
maximum motor torque oc-
curs during the acceleration
phase. During acceleration,
in addition to the maximum
torque determined by the
load, there is also the torque
Ta Mot Needed for accelerat-
ing the rotor’'s moment of in-
ertia. The following formula
is therefore used to calculate
the maximum motor torque:

TMot max = TaMot + T*Load max

Accelerating torque
for the motor rotor

TaMot

The maximum load
torque referred to the
motor speed during the
acceleration phase,
including the compo-
nent gearbox

T*oad max

with
TaMot = IMot * %aMot

Angular acceleration
of the motor

Ua Mot

By experimentation, a motor
that fulfils the condition for
the maximum motor torque
over the required speed
range can now be found.
The proportion of the accel-
eration torque for the motor
rotor in relation to the maxi-
mum motor torque depends
not only on the motor’s mo-
ment of inertia and the angu-
lar acceleration, but also on
the moment of inertia of the
load, the gear transmission
ratio and the static load
torque.

A second point to be
checked is whether the ther-
mal limits are adhered to.

Synchronous servomotors

In order to calculate the rms
torque, the motor torque
must be determined at all
parts of the motion curve.
The following formula is
used to calculate the rms
torque and the mean motor
speed:

Z‘EZMOM 'Al‘\
Trms = - 7

Z ‘anB ;’NMOIE‘ At

Nmean =

T
T Cycle period
TMot i Motor torque in time

segment At

Invot & + Mot £| Mean motor speed
T 5 intimesegment
At (B: beginning
value, E: ending value)

If the rms torque at the mean
motor speed is below the S1
curve and the dynamic limits
are being adhered to, the se-
lected synchronous servo-
motor can be used.

Asynchronous servomotors

In order to calculate the mo-
tor's rms current, the motor
torgue at all parts of the mo-
tion curve must first be de-
termined. The motor current
is thus calculated as follows:

Ivot =
2 2 2
Thot Iin 2 (L] 1
I ||— - 1— 'kn + —
Tn Iy In Kn
Lin Rated magnetizing current
k, =1 inthe constant flux range

ky = I inthe field-weakening range
n

The following formulais
used to calculate the rms
value of the motor current:

B
Z Ivore + Ivote | a4
2 1

T

Irms =

Ivots + IMote  Mean motor current
5 intimesegment
At (B: beginning value,
E: ending value)

If the dynamic limits are ad-
hered to and the rms value of
the motor current is smaller
than the motor’s rated cur-
rent, the selected
asynchronous motor can be
used.

Siemens DA 65.11 - 2003/2004

Mot A

Mot E

MMvotA T
" At F

7
o TMoti

DA65-5077
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Fig. 6/4
Example of motor speed and motor
torque in a time segment At;

Mot A J

Ny j

~

Field-weakening range

A

At

Ivior A

|
1
|
I
I
I
I
I
I
I
I
I
I
|
I
|
|

~Y

Ivyioie (Increase of the motor current
in the field weakening range)

DA65-5078

-k
At

Fig. 6/5

Example of motor speed and motor torque

inatime segment At;

The encoder to be selected
depends on the require-
ments in each individual
case. Incremental encoders
provide high resolution and
extremely true running at the

lowest speeds. They are
thus especially suitable for
highly accurate positioning
tasks. Resolvers are robust,
cost-effective and provide
good resolution.



5. Selection of converters or
inverters

For single-axis drives, a
converter now has to be
selected and, for multi-axis
drives, an inverteris neces-
sary. The selection criteria
are the same for both:

e The maximum motor cur-
rent must be smaller than
the maximum permissible
output current of the con-
verter/inverter. For Com-
pact PLUS units, the x 3
overload current capability
must not be used for more
than 250 ms (see technical
data).

e The arithmetic mean value
of the motor current must
be smaller than the rated
current of the converter/
inverter with a maximum
cycle period of 300 s.

The second condition arises
from the fact that the switch-
ing losses and forward
losses in the inverter are
approximately proportional
to the output current.

In order to determine the
motor current at a given mo-
tor torque, the following for-
mulais used:

— with synchronous

servomotors
TMot
Ivot = ——
° an

kr,  Torque constant

In general, the maximum
motor current occurs during
the acceleration phase. At
high motor torques, the mo-
tor current may be greater
than calculated with k1, due
to saturation effects. This
must to be taken into ac-
count when dimensioning/
selecting the motor.

— with asynchronous servo-
motors

Calculation of the motor cur-
rentis as described under 4.
Accelerating into the field-
weakening range with a con-
stant motor torque results in
the maximum motor current
in the field-weakening range
at maximum speed.

The following formula is
used to calculate the arith-
metic mean of the motor
current:

— with synchronous servo-
motors

Z‘TMOI \‘ Al

1 =
Mot mean KTn T
TMoti Motor torque in time
segment At;
T Cycle period

— with asynchronous servo-
motors

IvotB +IMotE _ A4
E i
INiot mean = %.

Ivot s + Imote  Mean motor
> currentin time
segment At;

(B: beginning value,

E: ending value)

6. Permissible and non-
permissible motor-
converter combinations

Rated motor current greater
than rated converter current

If amotor is to be used with
arated current greater than
that of the rated converter
current, the following rela-
tionship is to be ensured
(even if the motoris only
operated under partial load):

In motor = Imax conv =

1.50 X Iy conv

The maximum rated con-
verter current must be
greater than or at least equal
to the rated current of the
connected motor.

If this is not complied with,
the lower leakage induc-
tance causes greater motor
peak currents which can lead
to shutdown.

Engineering information

Mot A

’)AtiF

PMDl‘
Puiot

~

motoring (positive)

PMotB

- A - .

DA65-5079

t

generating (negative)

Fig. 6/6
Example of motor speed and motor
outputin atime segment At;

Smallest permissible rated
motor current at the con-
verter

If the Vector Control modes
are used, the rated motor
current in the case of com-
pact and chassis units must
be at least 1/ of the rated
converter current and, in the
case of the Compact PLUS
units, at least 1/4 of the rated
converter current.

If the rated motor current is
< 1/4resp. 1/, of the rated
converter current (in the case
of compact units and Com-
pact PLUS units), torque pre-
cision during torque-control
mode is somewhat less ac-
curate than when the current
level is optimally adapted.

If the V/fcharacteristic
curves are used, this restric-
tion does not apply. If power
is fed to a much smaller
motor in comparison to the
converter power output,
however, the quality of con-
trol suffers because the I2t
calculation for the motor can
no longer be carried out cor-
rectly.
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Engineering instructions (continued)

7. Selection of the rectifier
unit for multi-axis drives

When multi-axis drives are
used, several inverters are
supplied with power via a
rectifier unit. When the recti-
fier unitis selected, it must
be determined whether all
the drives can work at the
same time. The criteria for
making the selection are as
follows:

e The maximum DC link cur-
rent must be less than the
maximum permissible out-
put current of the rectifier
unit. In the case of a Com-
pact PLUS rectifier unit, if
three times the rated cur-
rent is utilized, this current
must not flow for longer
than 250 ms (see technical
data). If a Compact PLUS
rectifieris not used, the
maximum output current
must not exceed 1.36 times
the rated current fora
period of 60 s (see techni-
cal data).

e The arithmetic mean value
of the DC link current must
be smaller than the rated
value of the DC link current
of the rectifier unit when
the maximum cycle period
is300s.

The second condition arises
from the fact that the recti-
fier losses are approximately
proportional to the DC link
current.

The DC link current is calcu-
lated as follows:

Inc rect = Z Inciny

I ) . H\Aot
DCinv =

Mot * Minv Voc

DC link current of an inverter during
motor operation
Voc =1.35-Wine DClink voltage
Motor output

_ TMot * Mot Y
n

R =
Mot = 9550

When the rectifieris se-
lected, only motor operation
needs to be considered. The
maximum DC link current oc-
curs when all the motors
connected to the inverters
have to simultaneously pro-
duce the maximum motor
output. If thisis not the case,
a smaller rectifier may be se-
lected. The total number of
inverters connected, how-
ever, must not be too large
or, otherwise, the precharg-
ing unit of the rectifier may
be overloaded (see technical
data).

In order to determine the
arithmetic mean value of the
DC link current, the mean
values of the individual in-
verters are added together.
Forone inverter, the calcula-
tion is as follows:

P Mot mean

Ipc inv mean =
Mot * Ninv - Vo

Z R/IotBéR/lotE N

Fi\/\ot mean = T
Ruots - Ruote  Mean motor output
5 intimesegment
At (B: beginning value,
E: ending value)
T Cycle period

Only positive motor outputs
need to be evaluated.

Adding the mean values
for the individual inverters
(IDC invmean) gives the
mean value for the rectifier
(IDC rect mean) as follows:

IDC rectmean = ZIDC inv mean

For furtherinformation on
planning multi-axis drives,
see chapter “Engineering
Information — System com-
ponents’’
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Selection of the rectifier
unit or converter if multi-axis
drives are used with
Compact PLUS converters
and inverters

e The total nominal outputs
of the inverters connected
to a converter must not
exceed the nominal output
of the converter with a coin-
cidence factor of 0.8!

Example:

5.5 kW (7.5 HP) converter
with 1 x4 kW (5.5 HP) and
1x 1.5 kW (2 HP) inverters
onacommon DC bus. The
installed motor outputis
11 kW (15 HP). The coinci-
dence factor of 0.8 means
that the maximum continu-
ous output of the simulta-
neously operated motors
must not exceed 8.8 kW
(12 HP).

The line-side components
are determined in accord-
ance with the total output
of the converter and all in-
verters.

Example:

Total 11 kW (5.5 kW + 4 kW
+ 1.5 kW) [15 HP (75 HP +
5.5 HP + 2 HP).

The line-side components
are selected foran 11 kW
(15 HP) converter. If the
output is not exactly the
same as that of the con-
verter, the components for
the next lower converter
size are selected.

o [f more than 2 inverters are
planned (in the case of the
6SE7011-5EP50 Compact
PLUS converter, the
6SE7012-0TP50 inverter
can only be connected
once), an external 24V
power supply must be pro-
vided. For “Selection and
ordering data”, see page
3/17.1f 1 or 2 inverters are
used, the internal 24 V
power supply of the con-
verter can be used.

If braking power occurs
when the drives are shut
down, a braking resistor to
match the braking power is
needed. For “Selection and
ordering data”, see page
3/18.

If dynamic load changes
occur during operation
which have to be stored in-
termediately for a buffered
period, a capacitor module
may be used. For “Selec-
tion and ordering data”,
see page 3/18.



8. Selection of the braking
resistors

a) Compact PLUS

With Compact PLUS, the
choppers for the braking re-
sistors are integrated in the
converters, on the one hand,
and in the rectifier units, on
the other (when multi-axis
drives are used with several
inverters). The following cri-
teria apply to the braking re-
sistors:

e The maximum braking
power which occurs must
be less than 1.5 times Pyq.
This power must not occur
forlongerthan 3 s (see
technical data).

e The mean braking power
must be less than Pyp/4.5
with a maximum cycle
period of 90 s.

b) Compact units and
chassis units

The braking units for com-
pact and chassis units are au-
tonomous components. The
braking units, up to a power
rating of Pyg = 20 kW, have
an internal braking resistor.
In addition to the internal
braking resistor, an external
braking resistor can be used
to increase the continuous
power rating. The following
criteria apply to the selection
process:

e The maximum braking
power which occurs must
be less than 1.5 times Pyq.
This power must not occur
forlongerthan 0.4 s when
an internal braking resistor
is used or 3 s when an ex-
ternal braking resistor (see
technical datais used).

e The mean braking power
must be less than P»p/36
when an internal braking
resistoris used or less than
P>o/4.5 when an external
braking resistoris used.
The maximum cycle time is
90s.

The maximum braking
power with a single-axis
drive is calculated as follows:

Pbr max = ’DMot brmax " Mot * Minv

The maximum braking
power Pyjot » max generally
occurs at the beginning of
deceleration when the motor
is running at maximum
speed. If several inverters
are operated from one recti-
fier unit, a check must be
made to see whether several
drives must brake simulta-
neously. In the event of an
emergency stop, all drives
may have to be shut down at
the same time.

The mean braking power is
calculated with the following
formula:

er mean =

Z Putotor 8 + Putotor £
2
-

At

* Mot * Minv

Ruotbr A + Ruotbr £ Mean braking
2 power in time
segment At;
(B: beginning value,
E: ending value)

T Cycle period

Only negative motor outputs
need to be evaluated.

If several inverters are con-
nected to one rectifier unit,
the mean value is calculated
by adding together the indi-
vidual mean values for the
inverters.

Engineering information

9. Selection of other
components

Selection tables are used to
make a list of the other com-
ponents needed on the recti-
fier side:

— line switch

— line contactor
— line fuses

— line filter

— line reactor.

For further information, see
chapter “Engineering Infor-
mation — System compo-
nents”.

Depending on the drive con-
figuration, additional compo-
nents may be necessary
such as

— 24V DC power supply unit
— communication boards

— encoder-evaluation boards
— power back-up.

Notes on the use of a
capacitor module

The power buffering module
is forincreasing the capacity
of the DC link. This can
bridge a short-time power-
system failure and also en-
ables intermediate buffering
of braking energy.

The buffering capacity in the
event of a power-system fail-
ure is calculated as follows:

W= ‘C~(V2DCn*\/2DCmm)

N —

With a 400 V supply voltage
and with

C=5.1mFand

VDC min =400V,

for example, the buffering
capacity is:

W:%-5.1-10’3-((1‘35-400)2—4002):336 Ws

With a 460 V supply voltage,
the buffering capacity in-
creases to 444 \Ws. The
possible ride-through time
is calculated with the output
power Pas follows:

th = ﬂ

P
The buffering capacity during
regenerative operation is cal-
culated as follows:

1
w :§<C~(V2D0max 7\/2DC n)

With a 400V supply voltage
and when
VDCmax= 750 V:

W= %-smof3 (7507 7(1.35-400)2): 691Ws

During braking, forexample,
from maximum speed to 0
within time ty, the braking
energy is calculated as fol-
lows:

1
Wbr :E'Pbrmax lor

with

_ TMot br max * Mot max
Formax =——ocn

9550 * TIMot * Minv

maximum braking power of the
motorin kW

Maximum motor
torque during braking

TMot br max

Notes on pulse frequency

Compact units and chassis
units require derating above
6 kHz or 5 kHz depending
on the power output (see
technical data, page 2/3). A
reduction in the permissible
rated current entails a reduc-
tion in the permissible maxi-
mum current by the same
factor. In addition, the maxi-
mum pulse frequency of the
chassis units > 90 kW

(120 HP) is less than 8 kHz
(see technical data, page
2/3).
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Calculating example

A three-axis conveyor vehicle
is to be designed. The x-axis
is the main propelling drive,
the y-axis is the fork drive
and the z-axis is the lifting
drive. The propelling drive
and the lifting drive can be
operated simultaneously
whereas the fork drive only
operates alone. The x-axis

and the y-axis are driven via
toothed belts. The z-axis is
driven via a gearrack. Three
inverters are to be used on
one rectifier unit. Positioning
is to be carried out non-cen-
trally in the inverter. The
Profibus is to be used for
connectiontoa PLC.

Calculation of the x-axis as the travel gear

1. Data of the drive

e Mass to be transported
e Diameter of drive wheel
o Max. speed

e Max. acceleration and
deceleration

e Distance travelled

e Cycle time

e Mechanical efficiency

o Specific travelling resistance
e Mechanical accuracy

e Overall accuracy required

2. Travel curve

Forwards

m =400 kg
D=014m

Vmax = 1.6 m/s

8max = 6.4 m/s2
s=2m

T=7s

Nmech = 0.9
ws=0.1

ASmech = + 0.1 mm

ASiot = 0.2 mm

Reverse

Area corresponds to travel distance

- b !

7 tto( >

“Ymax—]

Fig.6/8

DAB5-5600

Travel curve for forwards and reverse travel
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Fig. 6/7
Line drawing of a three-axis conveyor vehicle

Itis sufficient to only consider forwards travel because the
conditions are the same for forwards and reverse travel.

e The new cycle time is therefore:

T=—
2

¢ For the remaining values of the travel curve, the following is
obtained:

f=t, = e _ 165054
8, 64
S Vpw o By 216.025 15020
- 2 2 _ 2 2 _1s
V max 1.6

tgg =t +t+t, =025 +14+0.25=15s

=Tty =35-15=25



3. Max. speed underload, max. load torque,
selection of the gear unit

e Max. speed under load at the drive wheel

Vi <60 1.6-60
~D 7014

=218.27 rpm

Nioad max =

A gear transmission ratio of /=10 is selected here.
A synchronous servomotor can thus be used with a rated
speed of 3000 rpm.

NMot max = 1 - Nioad max = 10 - 218.27 = 2182.7 rpm
¢ Resistance torque
Ty = m-g~vv,-% = 400~9.81-O.1-%=27.47 Nm

o Acceleration and deceleration torque for the load

Oé\oadzamax'g =6-4'L= 914 s

D 0.14

2 2
J,oad:m{%] =400~[¥] =1.96 kgm?

Tabrioad — J\oad * Mjoaq = 1.96-91.4=179.2 Nm
e Max. torque on the output side of the gear unit

1 - (1792427.47). -1
Mmech 0.9

T load max = (Ta load T Tw ) =229.6 Nm

A planetary gear unit formounting on 1FT6 motors is
therefore used where

Tmax =400 Nmati=10

J§ = 0.001 kgm2 moment of inertia referred to motor
ng = 0.95 gear unit efficiency
ag = 3' torsional play

o Acceleration and deceleration torque for the gear unit
TabrG=JG  *Aoad - 1=0.001-914-10 = 0.914 Nm
e Positioning accuracy

D-m a _014-7 3

ASgenr = — = — =0.061 mm
360° 60 360 60
i.e. +0.0305 mm
Asencoder = & - M = 40.04 mm
i-z 10-1024

with a 2-pole resolver?)

Astot = ASmech + ASgear + ASencoder
=0.1+0.0305 + 0.04 =0.1705 < 0.2 mm

The required accuracy is thus complied with.

1) Other approximate encoder accuracies
Pulse Encoder ~ Number of pulses
Sin/Cos Encoder (ERN 1387) ~ 105to 106
Absolute-value Encoder (EQN 1325) ~ 105 to 106

Engineering information

4. Selection of the motor

Selection with regard to the dynamic limit curve

e The maximum motor torque occurs here because the
deceleration is equal to the acceleration.

1
Thotmax = Ta Mot + TabrG + (Taload + Tw ) | n "

" Hfmech” ’/G
1

=Touo +0.914+(179.2+ 27.47)- 009,09

= T,y +25.08 Nm

where 73 Mot = IMot * Aload * | = IMot - 91.4 - 10 = Ipmot - 914 572

The first 1FT6 motor with ny = 3000 rpm, which satisfies the
condition or the dynamic limit curve, is the 1FT6084-8AF7
with Py = 4.6 kW, 7, = 14.7 NM, Tmax perm = 65 Nm,

IMot = 0.0065 kgm?2 (with brake), kth1oo = 1.34 Nm/A,

NMot = 0.92; 79 =20 Nm

e The acceleration and deceleration torque for the motor rotor
is thus:

TabrMot = 0.0065 - 914 =5.94 Nm

e The maximum motor torque is equal to the motor torque
during acceleration:

TMot max = TMota = .94 + 25.08 = 31.03 Nm

(Nm)

60
50
40

TMot max g
30

20 ¢

0 DAG5-5601
T T T T T T -—
0 500 1000 1500 2000 2500 3000 n (rpm)

MMot max

Fig. 6/9
Dynamic limit curve for the 1TFT6084—-8AF7 with the points of the load cycle
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Calculating example (continued)

As a check on the thermal limits, the effective motor torque is
calculated. This is done by determining all the motor torques
within the travel curve in addition to the motor torque during
acceleration.

e Motor torque during constant travel:

oo =Ty 0747 _351Nm
i Mrmech * 7 10-0.9-0.95
» Motor torque during deceleration:
_ 1
Thotor= —Tor MolfTaG+(7Tbr load +TW)' i'(ﬁmech' T}G)S‘\gﬂ(*ﬂjr\oad*"tw)
=-594-0914 +(—179.2+27.47)-% =—-19.83 Nm

Here, the proportion of deceleration torque outweighs the
resistance torque. Regenerative operation occurs. In this
case, the efficiency levels are above the line (the sign before
the bracketed term “—tprj0ad + 7w is Nnegative).

The torque characteristic can be determined using the values
calculated for the motor torque.

Thtot
(Nm) 31.03
3.21
Z

t(s
0.25-= L— 11— 0.25 b

Z

-19.83 o

3.5 2

Fig. 6/10

Torque characteristic for forwards travel

e The effective motor torque is obtained from the torque char-
acteristic as follows:

ZTonti Ay
Tet =" 71
T

_ \/31 .082.0.25+3.21-1419.832.0.25

=10 Nm

3.5

¢ By using the travel curve, which is proportional to the speed,
the mean motor speed is obtained:

s + e

PR A
Nimean :27
T
@-0.254-2182.74—0—@0.25

= =779.5rpm

3.5
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T

20 4
(Nm)

18 -

DA65-5603

0 500n . 1000 1500 2000 2500 3000 n (rpm)

mean
Fig. 6/11
S1 curve forthe 1TFT6084-8AF

The effective motor torque calculated is Nmean below the S1
curve. The motor is therefore suitable.

5. Selection of the inverter

The inverteris selected according to the maximum motor cur-
rent and the mean value of the motor current.

o Maximum motor current (the saturation influence can be
neglected here)

IMOImax ~ Lot mex = 37103 =23.16 A

ki 1.34

» Mean value of the motor current obtained from the magni-
tude of the torque characteristic

Z ‘TMot w‘ : At\
kTmoo T

I Mot mean ~~

~ 31.08-0.25+3.21-1+19.83-0.25
B 1.34-3.5

=34A

Because the accelerating and decelerating times are

< 0.25 s and the time betweenis = 0.75 s, a check is now
made to see if 3 times the rated current of a Compact PLUS
inverter can be utilized when Iy, = 10.2 A.

e The following applies to the motor current during constant
travel:

Twe _ 321 _ 540

kTmOO 1 . 4

Ttk =



e Thus:
INot max = 2316 A< 3 - Iy, =30 A
IMot mean =3.4A <Iyn=10.2A
Ivotk=24A<091 I =9.3A

The 6SE7021-0TP50 Compact PLUS inverter can therefore
be used when Iy, = 10.2 A.

6. Determination of the DC link currents

The maximum DC link current and the mean value of the DC
link current for the inverter which occur during motor opera-
tion must be determined for later rating of the rectifier unit. To
do this, all motor power output levels within the travel curve
first have to be calculated.

e Max. power output of motor during acceleration:

31.03-2182.7
PMotamax = =
9550 9550

e Power output of motor during constant travel:

Titot a * Mot max

=7.09 KW

Tiot k * Mot max _ 3.21.2182.7
9550 9550

=0.734 kW

PMot kK —

o Max. power output of motor during deceleration:

5 _ Twoinr Mvoimes _ —19.83:2182.7 o
Mot br max — - -
9550 9550
PMOI ‘
(kW)
7.09+
0.734+
t
0.25-= el 0.25 ®
Negative area corresponds
- 453 to regenerative operation g
- B <
Fig.6/12

Characteristic of the motor output for forwards travel

Engineering information

e The maximum DC link current during operation of the motor
during acceleration is

PMot max

Mot Minv’ 1.35- V\ine

IL‘mk invmax —

7090

= =12.66 A
0.92-0.98-1.35-460

e The mean motor power output during operation of the motor
is calculated from the positive characteristic of the motor
power output as follows:

Z PMOIB + PMOIE . At‘

PMotmean = ?I—.
1-7.O9~0.25—0—0.734-‘1
=2 —0.463 A
3.5

e The mean value of the DC link current is therefore:

PMol mean

Mot Minv 1.35- the

Tk mean =

463

= =0.83A
0.92-0.98-1.35-460

7. Determination of braking power

The maximum braking power and the mean braking power
have to be calculated for later rating of the braking resistors.
The maximum power output of the motor during braking has
already been calculated (see 6.).

e The maximum braking power is therefore:
Pormax = PMot brmax * 1Mot * inv = —4.563 - 0.92 -0.98 = —-4.08 kW

e The mean braking power is obtained from the negative
characteristic of the motor power output as follows:

Z PMO\ brB + PMOI brE | At‘

Pbr mean — ?I—. Mot * Moy
1
—-(-4.53)-0.25
=2 e .0.92.0.98 = —0.146 kW
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Calculating example (continued)
Calculating the y-axis as the travel gear
1. Data of the drive

e Mass to be transported m=100kg
e Diameter of drive wheel D=01m
o Max. speed Vimax = 1 m/s
o Max. acceleration and
deceleration 8max = 2.5 m/s?
e Distance travelled s=0.5m
e Cycle time T=7s
e Mechanical efficiency Nmech = 0.9

e Specific travelling resistance  ws=0.1

e Mechanical accuracy ASmech = +0.1 mm
e Overall accuracy required ASior = 0.2 mm
Note

The same calculating procedures apply to the y-axis as the
propelling drive as to the x-axis. This calculation is therefore
dispensed with.

With /=10, the motor selected is a 1FT6041-4AF7 motor
with a gear unit and the smallest 6SE7012-0TP50 Compact
PLUS inverter with Iy, = 2 A. Because the drive of the y-axis
always runs alone and, with regard to its power, is small in
comparison to the drives of the x-axis and the z-axis, it is not
taken into account in the rating of the rectifier unit and the
braking resistor.

Calculating the z-axis as the lifting drive

1. Drive data
e Mass to be transported m=200kg
e Pinion diameter D=01m
e Max. speed Vmax = 1.5 m/s
e Max. acceleration and
deceleration 8max = 2.5 m/s?
e Lifting height h=135m
e Cycle time T=7s
e Mechanical efficiency Nmech = 0.9
e Mechanical accuracy ASmech = +0.1 mm
e Overall accuracy required ASiot = 0.2 mm
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2. Travelcurve

7
Lifting Lowering
Vmax*
Area corresponds to lifting height
=
|~ tb>L fy ot - tp t
e )
'Vmax al §

t T g

Fig.6/13
Travel curve for lifting and lowering

The travel curve for lifting and lowering is symmetrical.

Since the lifting torque and the lowering torque are different,

however, the whole travel curve has to be considered.

e The following is obtained for the missing values of the

travel curve:
Viax 1.5

tb:tv:7:720.63

5

amax

h_vmax’tibfvmax'tiv
2 2

0.6

135-156.——-15.—
2

0.6
2

te =

Vmax

1.5

to =t +t 4+t =06+03+06=15s

T

tb=——ty=35-15=2s

P2

=0.3s



3. Max. speed under load, max. torque under load,
selection of gear unit

o Max. speed under load at the pinion:

Ve 60  1.5-60
D 701

I’]Iaad max

=286.5 rpm

Here, a gear transmission ratio of i=10 is selected.
A synchronous servomotor with a rated speed of 3000 rpm
can therefore be used.

NMot max = | * Nioad max = 10 - 286.5 = 2865 rpm
e Lifting torque:
= m~g-E = 200~9.81-E =98.1Nm
2 2
o Acceleration and deceleration torque for the load:
2

Qload™ Amax g =25.—=50s"
D 0.1

2 2
Jioad= m[g] = 2OO~[E] =0.5 kgm?
2 2

T abrload— ‘-Jload' Qjoad= 05 50 = 25 Nm

e Max. torque on the output side of the gear unit:

1
=(25+98.1)-— =136.8 Nm
( )09

Mmech .

Toad max = (Tb oad T Th )

A planetary gear unit for mounting on 1FT6 motors is
selected with

Tmax =400 Nm when i = 10

J& = 0.001 kgm2 moment of inertia referred to the motor
ng = 0.95 gear unit efficiency
ag = 3 torsional play

o Acceleration and deceleration torque for the gear unit:
TabrG=JGg" - tioad - 1=0.001-50-10=0.5Nm
e Positioning accuracy:

D-m a 017 3

ASgear = - = — =0.0436 mm
360° 60 360 60
i.,e.+0.0218 mm
Asencoder = & - & = +0.0306 mm
-z 10-1024

with a 2-pole resolver

AStot = ASmech + ASgear + ASencoder
=0.1+0.0218 +0.0306 =0.1518 < 0.2 mm

The accuracy requirement is thus satisfied.

Engineering information

4. Selection of motor

Selection in relation to the dynamic limit curve

e The max. motor torque here occurs during acceleration
upwards since the deceleration is equal to the acceleration
and the drive, during lifting, also has to overcome the levels
of efficiency.

1
Titot max = Ta Mot T TaG+(Ta\oad + TH)' P —
I* Tech * e
1
=Toue +0.54+(254+98.1) ——————
. ( ) 10-0.9-0.95

= Ty +14.9 Nm

With 73 Mot = Mot * Xload * 1 = IMot - 5O - 10 = Jpjot - 500 572

The first TFT6 motor with n, = 3000 rpm, which satisfies
the condition or matches the dynamic limit curve, is the
1FT6082-8AF7 with P, =3.2kW, 7, = 10.3Nm,

Tmax perm = 42 Nm, Jvior = 0.00335 kgm? (with brake),
ktn100 = 118 Nm/A, vt = 0.89, 70 = 13 Nm

e The acceleration and deceleration torque for the motor rotor
is thus

T4 br Mot = 0.00335 - 500 = 1.68 Nm

e The max. motor torque is equal to the motor torque during
acceleration:

TMotmax =T Motbup = 1.68 + 14.9 = 16.58 Nm

T
(Nm)
45+
40
35
30
25
207
TMol max!’___ L LA _____qP
(== = === T
$
5!)——— —— —_— —_——
~——— —— —— ————e
0 DAB5-5606
T T T T T T -
0 500 1000 1500 2000 2500 3000 n (rpm)
MMot max
Fig. 6/14

Dynamic limit curve for the 1FT6082-8AF7 with the points of the load cycle

In order to check the thermal limits, the effective motor torque
is calculated. For this purpose all other motor torques within
the travel curve have to be calculated in addition to the motor
torque during acceleration.
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Engineering information

Calculating example (continued)
e Lifting of the load, motor torque during constant travel:
1 —08.1- 1

01-0.9-0.95

I* Mmech NG

=11.47 Nm

TMot k up: TH

e Lowering of the load, motor torque during constant travel:

. Tmech * TG _ 98 1 09095

=8.39 Nm

T Mot k down = TH

e Lifting of the load, motor torque during deceleration:
1

)Sign(’Tbr load +TH)

Tvotup™— ~Tormot — Tora + (_Tbr load T TH ) -
I (T/mech' Na
1

——— =6.37 Nm
10-0.9-0.95

=-1.68-0.5+(-25+98.1)-

Lowering of the load, motor torque during acceleration:

SigN(=7aload +7H)
(”mech' N )

Thotadown™ "Tamot— Tag T (_Taload +TH)' |

0.9-0.95

=—1.68-0.5+(-25+98.1)- =4.08 Nm

e Lowering of the load, motor torque during deceleration:

(77mech : 77G)
i

Thot br down= Tbrmot T Torc + Torioad T Th*

0.9-0.95

=1.68+0.5+(25+98.1)- =12.7 Nm

The motor curve can be determined with the help of the
values calculated for the motor torque.

Lifting Lowering
TMot
Nm
( )16.58
11277
11.47
8.39
6.37
4.08
g
vl ey
t(s)
-+ 0.6 0.3 0.6 ~= - 0.6 0.3 0.6
7
Fig. 6/15

Torque characteristic for lifting and lowering
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e The effective motor torque is obtained from the torque
characteristic as follows:

Z I%Aon 3 AI\
Tet=q— ——
A T

:\/16.58’-O.6+11.47’-0.3+6.37’-0.6+4.08’-0.6+8.39’-0.3+12.7’-0.6
7

=7.14 Nm

The speed-proportional travel curve is used to obtain the
mean motor speed as follows:

> \nB+nE\ At

Moy = —— 2

mean T
%-0.64-28650.3—0—%-0.6-2

= =736.7 rpm
7 P

(due to the symmetry of the travel curve, the component for
lifting is multiplied by 2)

DA65-5608

1000 1500 2000 2500 3000 n (rpm)

mean

0 500 n

Fig.6/16
S1 curve forthe 1FT6082-8AF7

The calculated effective motor torque at Nmean is below the S1
curve. The motor is therefore suitable.



5. Selection of the inverter

The inverteris selected according to the maximum motor
current and the mean motor current.

o Maximum motor current (the saturation influence here can
be ignored):

Twome _ 1657 _ 4, 0

1.18

IMot max ~ k
Tn100

e Mean motor current, obtained from the magnitude of the
torgue characteristic:

Z‘TMOU"At\
an!OO T

Tyt mean &

~16.58-0.6+11.47-0.3+6.37-0.6+4.08-0.6 +8.39-0.3+12.7-0.6
1.18-7

=36 A

¢ ABSE7021-0TP50 Compact PLUS inverter is necessary
with Iy, = 10.2 A. Since the acceleration and deceleration
times are > 0.25 s, only 1.6 times the rated current can be
utilized. Thus

IMotmax=14A< 1.6 -y =16A
IMotmean =3.6 A<y =10.2A

6. Determination of the DC link currents

The maximum DC link current occurring during motor
operation and the mean DC link current for the inverter have
to be determined for later rating of the rectifier unit. To do this,
all power outputs of the motor within the travel curve first
have to be calculated.

e Lifting of the load, max. power output of motor during
acceleration:

P ~ T ot a up’ Nivot max _ 16.58-2865
Mot a up max ™~ =
9550 9550

=4.97 KW

o Lifting of the load, power output of motor during constant
travel:

T ot k up’ an max __ 1 1 47 . 2865
9550 9550

= 3.44 KW

PMot kup —

e Lifting of the load, max. power output of motor during
deceleration:

P _ TMotvbrup‘ Mot max _ 6.37-2865
Mot br up max =
9550 9550

e Lowering of the load, max. power output of motor during
acceleration:

=191kW

TMot a down” Mot max _ 4.08- (_2865)
9550 9550

PMO! adownmax

=—-1.22 kW

Engineering information

e | owering of the load, power output of motor during constant
travel:

PMot k down —

TMot k down” Mot max _ 839(—2865)
9550 9550

=—-2.52 kW

e L owering of the load, max. power output of motor during
deceleration:

PMot v br down max

T Mot br down" Mot max _ 12.7- (—2865)
9550 9550

=—-3.81kW

Mot
(kW) Lifting
4.97+

Lowering

3.44-

112l

o

Negative area corresponds
to regenerative operation

0.3
22

-2.52

ADA65-5609a

-3.81

7

Fig. 6/17
Curve of motor power output for lifting and lowering

e The maximum DC link current during motor operation during
acceleration upwards is as follows:

PNlot max

Mot * iy 1.35: VHne

IUnK invmax —

B 4970
"~ 0.89-0.98-1.35-460

=9.18 A

e The mean power output of the motor during motor operation
is calculated from the positive characteristic of the motor
power output as follows:

Z Puors +Fuote ALY,

|:)Nlm mean — 2-|—

%-4.97~O.6+3.44~O.3+%~1.91~O.6

= =0.442 A
7

e The mean DC link current is therefore:

PMot mean _ 442
Mo Tiw 1.35- Ve 0.89-0.98-1.35-460

=082A

ILmk mean —
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Engineering information

Calculating example (continued)
7. Determination of braking power

The maximum braking power and the mean braking power
have to be determined for later rating of the braking resistors.
The maximum motor power output during braking has already
been calculated in 6.

e The maximum braking power is thus:
Pbrmax = PMot brdown max * 1Mot * Mlinv = —3.81 - 0.89 = -3.32 kW

e The mean braking power is obtained from the negative char-
acteristic of the motor power output as follows:

Z PMOIB +PMOIVE At,

Pbr mean — 2T

* Mot Tinv

1 (£1.22).0.6+(—252).0.3+(—3.81-0.6
=2 . 2 .0.89-0.98

=—-0.28 kKW
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Selection of the rectifier unit

Now that the drives of the x, y and z axes have been calcu-
lated, the rectifier unit can be selected. Here, itis assumed
that the drives of the x and z axes can operate simultaneously.

e The maximum DC link currents of the two inverters during
motor operation are therefore added together.

TLinkrectmax = = ILinkinvmax = 12.66 A+ 918 A= 21.84 A

e In order to determine the mean value of the DC link current,
the mean values of the two inverters are added together.

I ink rect mean = 2 ILink inv mean = 0.83A+0.82A=165A

e The 15 kW rectifier unit, 6SE7024—-1EP85-0AAO0,
with Ipch = 41 Ais sufficient.

Ilinkrect max = 21.84 A< 1.6 - I jnkn =65.6 A
Ilink rect mean = 1.65 A < I jnkn =41TA

Selection of the braking resistor

The braking resistoris connected to the chopper of the
rectifier unit. During rating, it is assumed that the drives of the
x and z axes can brake simultaneously.

e The maximum braking power levels of the two inverters are
therefore added together.

Pormax Z Poriny = —4.08 KW - 3.32 kW = -74 kW

e For the mean braking power, the individual mean values are
also added together.

Pormean = Porinv mean = —0.146 kW — 0.28 kW = — 0.426 kW

o A BSE7018-0ES87-2DCO braking resistor of 80 Q2 with
Poo =5 kW is necessary.

Pormax = 74 kW < 1.5 - Pog = 75 kW

Pormean = 0.426 kW < P20/4.5 = 1.11 kW



SIMOVERT MASTERDRIVES Motion Control
Engineering information
o
> U ul\m ! umm

Legend

Math Symbol Definition

ASGear Positioning accuracy of gear box

ASEncoder Positioning accuracy of encoder

ASmech Imprecision of the mechanical system

ASiot Positioning accuracy of the total system

ag Angular rotation of gear box

D Diameter (in length)

4 Pi

Z Pulses per revolution of encoder

i Gear ration

Nn Rated speed in rmp

Ta Mot Accelerating torque needed for accelerating the motor rotor
moment of inertia

T* load max Maximum load torque converted to the motor speed during
the acceleration phase, including the contribution of the
gearbox

TMot max Maximum motor torque

3 Mot Angular acceleration of the motor

Trms Total rms torque

TMoti Motor torque in the time segment “/”

AT; Time segment “/” in seconds

T Total cycle time

Nmean Total mean speed in rpm

NMot B Beginning value of motor speed in rpm

NMot E Ending value of motor speed in rpm

IMot Inertia of motor rotor

Iimns Motor rms current

I Rated motor current

Invjot Motor current at a given part of the motion curve

Tun Rated magnetizing current

IniotB Beginning value of motor current

IMotE Ending value of motor current

kTn Motor torque constant

Pviot Motor power in kW

IDCrect DC bus current required by rectifier

Ipcinv DC bus current required from inverter

% DC bus voltage

Nnv Efficiency of inverter

Mot Efficiency of motor

Viine AC line voltage

W Storage capacity of capacitor in Watt*Seconds

Vben Rated DC bus voltage

VDC min Minimum allowable DC bus voltage

TMot br max Maximum motor torque during braking

tt Power dip ride-through time

Por max Maximum braking power

tor Braking time

Whr Braking energy
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Engineering information

Overload capability of the converter

The inverters and converters
can be overloaded for a short
time by up to 1.6 times the
rated current (200 kW

(270 HP) and 250 kW

(335 HP) up to 1.36 times).

The permissible overload
time is dependent on the
overload factor. If this time is
exceeded, then the convert-
eroutput current is limited to
91 % of the rated converter

max |

Rated current

DA65-5175

Fig.6/18
Example of an overload curve

current. The current-time
ratios which are just insuffi-
cient for activating the fault
memory are shown in the
overload diagrams. Possible
overcurrents, necessary re-

For overloads as shown in
Fig. 6/18 with Imax > I, and
Imin < I, the necessary
base-load time Ty can be ob-
tained using the nomogram
in Fig. 6/19, given the values
of the overload current Iax,
the overload time T4 and the
base load current Iryin. For
example, for Imax = 1.6 X I,
Th =30sand Imin=0.4x1,,
the necessary base-load
timeis Tp =30s.

covery times and load cycles
can be obtained from the
overload diagrams.

ADA65-5176a
T T
1.2 0.91
13
”””””””””””” 058
1.4 '
I
!
1.5 |
i 0.6
i
|
|
16 }
; 0.4
1
I
|
!
I
1 0.2
I
| 0.0
1
I
l
I
I
|
I
i
i
T T / T I I
80 60 40 20 40 60 80
S IS e —
Fig. 6/19

Nomogram for determining the overload and pause times

Siemens DA 65.11 - 2003/2004



Engineering information

Installation conditions and correction factors

If the MASTERDRIVES units
=N moes-sarapl © | are operated at installation
= i altitudes up to 1000 m
o ~< (3282 ft) above sea level and
= Y o at ambient temperatures
== \ > 40°C (104 °F), the current
82 \ reduction factors from
s 0.8 Fig. 6/20 are to be applied to
w5 \ the rated current.
=
o -0 0.7

6030(86) 40(104) °C(°F) 50(%‘1622)

Ambient temperature —=—

== Compact PLUS units
Compact and chassis units
Converters and inverters
= == == Rectifier and rectifier/regenerative units

Fig. 6/20
Reduction factor kg for installation altitudes
up to 1000 m (3282 ft) above sea level and different ambient temperatures

Current reduction (correction
factor k;in accordance with

= 4100 7110 A !
. ! i } Fig. 6/21) is also necessary
=% if the units are used at instal-
D s i lation altitudes between
§ S / 1000 m (3282 ft) and 4000 m
€5 (13126 ft) above sea level.
S g \
o O
= 5 80 0.8
o
70
£
(0]
ad 7 07
60 0.6
0 500 1000 2000 3000 4000
Installation altitude above sea level —=
Fig. 6/21

Reduction factor k; for installation altitudes
from 1000 m (3282 ft) to 4000 m (13 126 ft) above sea level

In the case of installation alti-

e T mess| °h tudes > 2000 m (6563 ft), in
e s % Ky addition to current derating,
5% voltage reduction ky is
=g o0 N e necessary in accordance
= with DIN VDE 0110. If CSA or
2% NEMA regulations apply,
gf 80 0 voltage reduction is not nec-
= \ essary. The reference volt-
age for voltage reduction is
70 0.7 480 V. The resultis that, atan
installation altitude of approx.
3000 m (9845 ft), a maxi-
60 0.6 mum line voltage of 400 V is
S 4 ey 5 permissible (Compact PLUS
Installation altitude above sea level — .
and compact units).
Compact PLUS and compact units
= = == (Chassis units
Fig. 6/22

Reduction factor ky, for installation altitudes
from 1000 m (3282 ft) to 4000 m (13126 ft) above sea level
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Engineering information

Single-axis drive for single-drive tasks

Single drives are always
used whenever only single-
drive tasks have to be per-
formed or when energy
equalization over several
axes is not desired oris not
possible. Converters are then

Fig. 6/23

used which, if necessary, are
directly connected to the
3-phase power supply via
external main contactors, fil-
ters and line commutating
reactors.

3AC 50-60 Hz

For regenerative operation,
the converters are combined
with braking choppers and
braking resistors. For Com-
pact PLUS converters, the
braking choppers are inte-
grated. Braking operation
with compact and chassis
units requires external brak-
ing units. The braking units
up to arated braking power
of 20 kW contain an internal
braking resistor.

380-480 V

!
}Main circuit-breaker

On/Off

T

AC 230V
O

Control
voltage

<

Braking
resistor

[

25110

X7|D) C' DC bus O—O O-O

r # e é 271 510650V D' C Ui ViWIPEIH G

| xsg'PTE:'s""! """"""

| 3D t

| C I

o> [

| |

| |

| |

| |

| |

: : X103 <]

| | g [ ]

l | S |g:| oo

| | Control 1128 g E"E
- voltage g

| Capacitormodule, | 930\ AC AC-AC converter, oo

| Compact PLUS Compact PLUS series ogg

L_ _sirie_s_ _ U2 2 2 PE2 oog

X2 OP1S

I .1 | S | i W

Motor encoder

- Resolver SBxin

— Sin/cos incremental Slot C

encoder 1V,
— Incremental encoder TTL
— Multiturn encoder

Example of a single-axis drive, Compact PLUS series
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As an option, a capacitor
module can be used to
buffer short-time energy
peaks.

Figure 6/23 shows an exam-
ple of a single-axis drive,
Compact PLUS design.

DA65-5451b



Multi-axis drives with a converter as the rectifier unit

Converter with connected
inverters

Forapplications in the lower
output range, a Compact
PLUS converter can be com-
bined with inverters of the
same series.

3AC 50-60 Hz L1

The converter rectifier recti-
fies the line voltage and
feeds the inverters via the
DC bus system arranged on
the top of the units. If 1 or 2
inverters are used, the inter-
nal 24 V power supply of the
converter can be used. If
more than 2 inverters are
planned (with the smallest
Compact PLUS converter,
6SE7011-5EP50, only the
6SE7012-0TP50 inverter can

380-480 V L2

Main circuit-breaker

N
N
b

Engineering information

be connected once), an ex-
ternal 24V power supply
must be provided. See “Se-
lection and ordering data”,
page 3/17.

This enables multi-axis sys-
tems to be implemented
with inverters in a very com-
pact manner and without the
use of a separate rectifier
unit. See also “Engineering
instructions”, item 7,

page 6/6.

If one axis is braked, the
braking energy is fed back
into the DC link and made
available to the other con-
nected motors. Excess en-
ergy is reduced by means of
an external braking resistor.

As an option, a capacitor
module can be used, which
buffers energy peaks fora
short time.

On/Off T~ " Safeswp’ |
Control G & :CheckbacksngaI Operation |
voltage b | oV: | open circuit |
o | “Safe Stop” | “Safe Stop” :
> |
I 7 r 1 I
DCbus
x7 [p ] /
l._%':’__? ¥~ 510-650V
| etme T SO C
| Op t
I % T
| [> | Supply
Il/oltage
| | +24V |X100.337 < 7 X100.33 |
| | 1 oV 34 oo—oo 34 |
9 35 -2 35 |
I [ + 500 500
| | =—O0—O ~—0—0|
| | Tusseus | e
| | X103 X1017.7g=— X103
| | o9 L1 1 o3
. . ; g B> = k<
| | & & oo | 83
I
| | Control 1128 0o _o0d 128=
voltage Oood : 4
| Capacitormodule | 230\ AC AC/AC converter oOono DC/AC inverter DC/AC inverter &
| Compact PLUS | Compact PLUS series ooo Compact PLUS series Compact PLUS series i)
i U2 V2 W2 PE2 U2 V2 W2 PE2 U2 v2 W2 PE2 | €
L sElie || O—0—O ood 0—0—0—0 3
OP1S
|_ I Options
L G i = T | || L B s ¢ v == s e | =~
— Resolver SBxin SBx in
— Sin/cos incremental Slot C e— Slot C e—
encoder 1V,
— Incremental encoder TTL
— Multiturn encoder
Fig. 6/24

Example of multi-axis drive with 3 axes, Compact PLUS series
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Engineering information

Multi-axis drive with a rectifier unit

Multi-axis drive with a The rectifer unit rectifies the The DC busis simulta-
rectifier unit and inverters line voltage and supplies the neously used for energy
inverters via the DC bus. equalization between the

Multi-axis drives can also be
created with inverters and a
common rectifier unit.

individual axes.

“Safe Stop”

|
Checkback signal Operation |
oV: open circuit: |

“Safe Stop” |
|

|

“Safe Stop”

X7 [p c
r 1 —O5
I |[>
X3 o X3
_|____oEE3___|.__ — L | e g A - __o.PEG_ =
] 3D I Xg 2 oD
| [ ﬂ] | [I] [§
o 35-1 X9 Supply
| | x1oo.33616* 2 | voltage 424 v[x100.33———= X100.33 7~ 21
| ! plse! ¥ Moo 2o
35122 3512 =
I : 36(0_01 /i: 36%_01‘ 3610_0“
| . : .36, : .36, H
| | = 7 uss-Bus A == =
| | X101 }7'17771 X103 X101 }7.17771 X103
| | o J— Ee Ee
| | 0000 3 [> | 23 é] [> | 39 é]
| 09| | 0ol
:I—E gmgg - -
» 120 120—
| Capacitor module | AC/DC rectifier unit +24V| oV oog DC/AC inverter DC/AC inverter 3
| Compact PLUS | Compact PLUS series 24V DC | ooo Compact PLUS series Compact PLUS series E
series X1 Ut V1 W1 PE suppl U2 v2 w2 PE2 U2 v2 W2 PE2 2
L — Leoy minin| O0—0—0—0 3
e ] 4
Control ign <]

Motor encoder

— Resolver

— Sin/cos incremental
encoder 1 Vg,

AL L L L L A L B 4 A7 — Incremental encoder TTL

— Multiturn encoder

Main circuit-breaker
L

3AC 50-60 Hz L2 A
3g0-480V L1 2

Al |

AC 230V [\ s\ Z |

voltage |
A2Qi [: I

|

|

7

I

171

_i Options

Fig. 6/25
Example of a multi-axis drive with rectifier unit, Compact PLUS series

Multi-axis drive with of the connected inverters. The OP1S operator control An external 24V power sup-
Compact PLUS series As an option, capacitor mod- panel enables parameteriza- ply unit ensures that the

. . ules can be used to buffer tion, parameter backup and electronics of the rectifier
In Fig. 6/25, several inverters h : K isualizati falli tandthei
of the Compact PLUS type short-time energy peaks. visualization of all inverters. unitand the inverters are

. Excessive braking energy is supplied with power at all

are combined. A Compact dissipated using an external times
PLUS rectifier unit feeds all P 9 :

braking resistor.
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Legend for the examples given

General

The examples given show
typical ways of expanding
the drives. The necessity of
the individual components
must be clarified when the
drive tasks to be performed
are being defined.

You can find the information
necessary for dimensioning
the individual components
together with their order
numbers in the catalog.

D Q1 line contactor

The line contactoris used to
connect the whole system to
the power supply and to dis-
connect it when necessary
orin the event of a fault.

The line contactor must be
dimensioned according to
the rated output of the con-
verters or inverters con-
nected.

@ Line fuses

The line fuses, depending
on their response character-
istics and the requirements,
protect the connected ca-
bles and the input rectifier of
the units.

@ Line commutating
reactor’)

With the line commutating
reactor, any current peaks
occurring are limited and
harmonics reduced. It is re-
quired to reduce the line
reaction to the levels speci-
fied in DIN VDE 0160.

@ 24\ power supply

The external 24 V power sup-
ply unit is required for main-
taining communication and
diagnostics of the connected
units even when the supply
voltage has been switched
off.

The following criteria apply to
dimensioning of the unit:

e \When the 24V power supply
unitis switched on, anin-
creased switch-on current
occurs. The 24V power sup-
ply must be dimensioned to
take this into account.

¢ A regulated power unit
must not be used. The volt-
age must be between 20V
and 30 V.

In order to determine the
24\ current requirement,
see “Unit design power and
control terminals”.

> on/off

In the case of single-axis
drive and multi-axis drives
without a rectifier unit, a
switch is used to open and
close the line contactor.

If the switch is turned off dur-
ing operation, the drives are
not shut down in a controlled
manner but are simply
braked by the connected
load.

In the case of a multi-axis
drive with a rectifier unit, a
pushbutton for closing the
line contactoris used. By
means of a lock-type contact
which is connected to the
fault signalling relay of the
rectifier unit, the line contac-
tor remains closed as long as
no faultis detected in the
rectifier unit.

[8> Off switch

The line contactor is opened
immediately when the Off
switch is operated.

The drives are not shut down
in a controlled manner but
are simply braked by the con-
nected load.

b Fault signaling relay

If a fault occurs in the recti-
fier unit, a fault signal is gen-
erated at the connecting con-
tacts of the signalling relay.

1) In the case of radio-interference suppression

filters for the Compact PLUS series

(6SE70..—. EP87-....), acommutating reactor is

builtin.

Engineering information

When the 24 V power supply
is switched on, the relay is
closed as long as there is no
fault.

In the event of a fault, the
lock of the line contactoris
opened, the contact falls out
and the drives coastto a
standstill.

USS bus

The USS bus is for communi-
cation and need only be con-
nected when required.

&> x101

The digital inputs and out-
puts as well as the analog
input and output must be
assigned according to the
requirements placed on the
drives.

X320 of the rectifier unit

The X320 terminal on the
rectifier unit is only for per-
manently attaching the user
friendly OP1S operator con-
trol panel and for linking up to
the connected inverters.

Forthe measures to be taken
and the information neces-
sary for correct operation,
please refer to the corre-
sponding operating instruc-
tions.

E X103 serial interface

The serial interface is for con-
necting the OP1S operator
control panel ora PC. It can
be operated in accordance
with the RS232 or RS485
protocols.

Forthe measures to be taken
and the information neces-
sary for correct operation,
please refer to the corre-
sponding operating instruc-
tions.

@ Precharging —
Capacitor module

If a capacitor module is used,
the terminals for precharging
of the capacitors must be
connected. This is not nec-

essary when using the
Compact PLUS 50 kW and
100 kW rectifier units.

If one or more capacitor
modules are operated at the
15 kW Compact PLUS recti-
fier unit, then precharging
may be done only once every
3 minutes.

@ Output contactor

The use of an output contac-
toris necessary when a mo-
tor with a charged DC link is
to be isolated from the con-
verter/inverters.

@ Radio-interference
suppression filter?)

The use of a radio-interfer-
ence suppression filteris
only necessary if the radio-
interference voltages of the
converters or rectifier units
have to be reduced.

@ Safe Stop (option)

With the “Safe Stop” option,
the power supply for the
power section pulse trans-
mission can be interrupted
by means of a safety relay.
This ensures that the unit
does not create a rotating
field in the connected motor.

Auxiliary contactor

With the auxiliary contactor,
the lock of the main contac-
toris opened in the event of
a fault signal. It must be used
if the control voltage for the
Q71 line contactoris 230 V AC.

The auxiliary contactor can
be dispensed with if aline
contactorwitha 24V DC
control voltage is used.

i2> DClink fuse

A DClink fuse is integrated
in the inverters and in the
capacitor module.
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Engineering information

MASTERDRIVES Motion Control P2

P2 stands for Performance 2.
Performance increase by a
factor of 2. Computing power
is doubled, and conse-
quently, computing times are
reduced by half for all func-
tions.

¢ Significant improvement in
the dynamic response of
the movement (for exam-
ple, calculation of current
and speed controllerin TO
in 100 us)

e Faster calculation of the
technological setpoint func-
tions such as cam discs and
other components (now in
1.6 ms instead of 3.2 ms)

e High-performance connec-
tion to the new SIMOTION
Motion Control system.

Free function blocks with BICO system

In the software of the basic
unit, there are function blocks
which can be “softwired” as
required with the help of the
“BICO system’The useris
therefore able to tailor the
MASTERDRIVES exactly to
the problem to be solved.

Data between the function
blocks as well as with the
available control variables
such as actual values and
setpoints are exchanged via
“plug-in connectors” re-
ferred to as either binectors
(for binary signals) or connec-
tors (for analog signals as a
16 or 32 bit word), depending

Safe Stop

The " Safe Stop” function for
SIMOVERT MASTERDRIVES
is a “device for avoiding un-
expected starting” according
to EN 60 204-1, Section 5.4.
In combination with an exter-
nal circuit, the “Safe Stop”
function for SIMOVERT
MASTERDRIVES has been
certified by the German
Berufsgenossenschaft
(institution for statutory acci-
dentinsurance and preven-
tion) in accordance with

EN 954-1 Safety Category 3.
Due to the “Safe Stop” func-
tion, motor-side contactors
as a second switch-off path
are not required.

The "Safe Stop” function
prevents unexpected start-
ing of the connected motor
from a standstill. The “Safe
Stop”is to be activated only
when the drive is at a stand-
still; otherwise, it loses its
ability to brake the motor.

on the type of signal to be
transmitted. BICO system =
Binector-Connector system.

The following freely usable
function blocks are available
(with exceptions), however,
use of these blocks may af-
fect the computing time:

e General function blocks

Fixed setpoints
Indicator blocks
Converter blocks
Diagnostic blocks

The “Safe Stop” function is
integrated in Compact invert-
ers and is available for
Compact PLUS units (all con-
verters and inverters from
5.5 kW (7.5 HP)) as option
K80.

Operating principle

The safety relay with posi-
tively driven contacts uses
the NO contact to interrupt
the power supply to the
optocoupler or fiberoptic
cable and thus prevents
the transmission of firing
pulses into the power sec-
tion, so that the unit cannot
generate a rotating field.
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The use of new hardware
components has resulted in
new firmware (V 2.x) that
optimizes utilization of all re-
sources. The firmware (V 1.x)
no longer runs on the new
hardware. Functionally, the
new V 2.0 is identical to
V1.6.

e Arithmetic and control
blocks

Adders, subtracters,
multipliers, dividers,
absolute-value generators
with filtering, sign invert-
ers, limiters, limit-value
monitors, minimum maxi-
mum selection, timers,
polygon curve characteris-
tics, flip-flop

e Complex blocks

Ramp generator, software
counter

PID controller

Wobble generator

The new Motion Control P2
is download-compatible. All
DNL and Script files will exe-
cute, thereby offering the
best-possible investment se-
curity for the engineering
services provided.

The mechanical and electri-
cal connections are compati-
ble, so conversion to P2 does
not negatively impact plant
design.

e | ogic blocks

AND elements

OR elements
EXCLUSIVE OR elements
Inverters

NAND elements

RS storage elements

D storage elements
Timers, Pulse generator

Note

See the Compendium for the
exact list and description of
the blocks.

Brake control
by e
b
X X & LL J@ J@ J@
Uil e=——
V10
W10
as as, s U
X533 1 P15J‘(
2@ -
st ‘ i
B a0 [
% : ASIC
K1 1| with trigger
”7””7“} logic
X101 !
Dl ° jE
>
° rP
(o]

ADAB5-5851b

@ Triggering amplifier
@ Optocoupler or fiber-optic cable

Fig. 6/26
Block diagram of “Safe Stop” function

DI  Digital input

S1 NO contact for canceling
the "Safe Stop" function
(installation side)

K1 Safety relay

(Terminal designation applies to chassis unit with option K80)



Safe Stop (continued)

+24V
Checkback
contacts of the
% safety

relays

Safety \ Drive 1

relay

combination for Drive 2

interlocking the

protective device !

; Drive n

-K2
ov

Fig. 6/27

A DAB5-5883a

Direct triggering of the K2 main contactor via the checkback contact of the

safety relay

The NC contact (= checkback
contact) is used to report the
switching status of the
safety relay to the external
control unit. The checkback
contact of the safety relay al-
ways has to be evaluated
and can be used for directly
triggering a second switch-
off path as shown in Fig. 6/27.
The “Safe Stop” function is
to be selected before the
protective device is opened.
If the NO contact of the
safety relay is stuck, the
checkback contact of the K2
main contactor switches off.
The circuitin Fig. 6/27 as-
sumes that the operator trig-
gers the protective device at
regularintervals. This checks
the effectiveness of the
switch-off paths.

In conjunction with the
machine control unit, the
switch-off paths in the con-
verter or inverter can be
tested and the higherlevel
K2 contactoris openedif a
fault is detected. The ma-
chine control unit selects
“Safe Stop” via binary output
BO2 and tests the reaction
of the safety relay via binary
input BI2. BO2 then changes
to operating mode and the
reaction of the control board
can be tested viaBO1 and
S1 by means of BI1. When
"Safe Stop”is selected in

the status word, the control
board must signal back the
“Stop2"” command. If areac-
tion does not match expecta-
tions according to the pro-
grammed reaction, the con-
trol unit generates a fault
message and opens the K2
main contactor. The switch-
off paths can also be tested
via a communications link,
e.g. PROFIBUS DP

The circuit shown in Fig. 6/28
assumes that the machine
control unit tests the effec-
tiveness of the switch-off
paths at regularintervals and
before each start (e.g. every
8 hours).

When the “Safe Stop” func-
tion is activated, electrical
isolation from the supply
does not take place. The
function is therefore not de-
signed for protection against
electrical shock!

Functional safety and
applications

The entire machine must be
fully isolated from the supply
by means of the main switch
for operational interruptions,
maintenance, repair and
cleaning work on the elec-
trical equipment such as
SIMOVERT MASTERDRIVES
and motors (EN 60 204/5.3).

Engineering information

Line 7
3AC K2
Drive 1 Drive n
P24
~ ~ _FFS
Control - Control
board board
Bl
Machine BI2 :
control
(e.g. SIMATIC)
BO1 A DAB5-5884b
BO3 BO2 of "Safe I
A Stop" A
Ay
K2 1\‘
|_ ——

S2 S1

Fig.6/28

Test of the switch-off method via the machine control unit

The “Safe Stop” function
supports the requirements
according to EN 954-1 Cate-
gory 3and EN 1037 relating
to the safety of machines.
The function is based on
switching off/interrupting the
power supply for firing the
IGBT modules so thata
"hazardous movement”is
prevented.

In the case of asynchronous
motors, no rotational move-
mentis possible even if
several faults occurin very
specific constellations.

In applications with synchro-
nous motors, e.g. 1FT6,
1FK6, it must be pointed out
that, due to the physics in-
volved when 2 faults occur,
aresidual movement can
occurin very specific con-
stellations.

Fault example:
Simultaneous breakdown of
an IGBT in one phase in the
positive branch and an IGBT
of another phase in the nega-
tive branch.

Residual movement:

B 360°
" Pole number of the motor

Qmax

e.g. 1FT6, 6-pole motor
a=60°

In order to estimate the haz-
ard potential of this critical

residual movement, a safety
evaluation must be carried
out by the engineer.

Advantage:

Motor contactors are no lon-
ger needed to meet these
requirements.

Caution!

When “Safe Stop” has
been activated, hazardous
voltages are still present at
the motor terminals due to
the inverter circuit.

For furtherinformation on
the Siemens safety engi-
neering, please visit the In-
ternet at:
http://www.siemens.com/
safety

The application manual
“Safety Integrated: The
safety program for protecting
man, machine, environment
and process for the world's
industries” with technical ex-
planations and application
examples can be ordered or
downloaded at the above-
mentioned Internet address.
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SIMOVERT MASTERDRIVES Motion Control

Engineering information

b

Compact PLUS converters up to 4 kW (5 HP)

Mains connection X1
Braking resistor, X6
Capacitor module

External 24 V DC supply X9

X3 DC bus
B4
X533 Safe Stop (

option)

PMU
24V DC output, RS485 (USS) X100
Bus terminating resistor (USS) S1
SlotA
Terminal strip X101
SlotB
Serial interface X103 ] SlotC
a

Motor connection X2

Screen connection
for control cables

Screen connection
for motor cables

Fig. 6/29
Connection overview for Compact PLUS converters up to 4 kW (5 HP)
Power connections
X1 -Mains connection Designation Description Range Max. cross-section
PE1 Connection - 4 mm?2(AWG 10)
of equipment
grounding
conductor
ULl Phase U1/L1 3-ph.380V 4 mm?2(AWG 10)
t0 480V AC
V1/L2 Phase V1/L.2 3-ph.380V 4 mm2(AWG 10)
t0 480V AC
W1/L3 Phase W1/L3 3-ph.380V 4 mm?2(AWG 10)
t0 480V AC
X3 -DC link bus module Conductor Designation Description Range Max. cross-section
3 PE3 Connection - Copper bus bar
Electrical connection of individual of equipment 3x10mm
units via the DC link. grounding (0.12x0.39in)
conductor
2 D/L— DClink voltage- 510V to Copper bus bar
650V DC 3x10mm
(0.12x0.391in)
1 C/lL+ DClink voltage + 510V to Copper bus bar
650V DC 3x10mm
(0.12x0.391in)
X2 - Motor connection Designation Description Range Max. cross-section
PE2 Connection - 4 mm?2(AWG 10)
Dimensioning of the motor cables in of equipment
accordance with DIN VDE 298. grounding
conductor
u2/T Phase U2/T1 3-ph.0VAC 4mm?2(AWG 10)
v2rT2 Phasev2m2  [0088X  4mme(awG10)
ine voltage
W2/T3 Phase W2/T3 4 mm?2(AWG 10)
X6 - Braking resistor and precharging of capacitor module Designation Description Max. cross-section
c' Precharging of capacitor module 4 mm?2(AWG 10)
During braking, the full braking cur- maximum cross-section must always G Braki ist 2 2(AWG 10)
rent flows via the external braking re- be used for the wiring of these termi- raing resistor mm
sistor terminals. For this reason, the nals. H Braking resistor 4mm? (AWG 10)
D’ Precharging of capacitor module 4 mm2(AWG 10)
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SIMOVERT MASTERDRIVES Motion Control
Engineering information

H\‘IN
Compact PLUS converters 5.5 kW (7 HP) and 7.5 kW (10 HP)

Mains connection X1

DCbus X3

X6 Braking resistor,
/ Capacitor module
X9 External 24 V DC supply
X633 Safe Stop (option)

PMU
24\ DC output, X100
RS485 (USS)
SlotA
Bus terminating resistor (USS) S1
Terminal strip X101 SlotB
5 Slot C
RS232/RS485 (USS) X103 8
&
/4  —
Motor connection X2 ——MM - — |

\lq i Screen connection

Screen connection I for motor cables
for control cables

Fig. 6/30
Connection overview for Compact PLUS converters 5.5 kW (7 HP) and 7.5 kW (10 HP)
Power connections
X1 -Mains connection Designation Description Range Max. cross-section
PE1 Connection 10 mmZ (AWG 8)
of equipment
grounding
conductor
U1/l Phase U1/L1 3-ph. 380V 10 mm2(AWG 8)
t0 480V AC
V1/L2 Phase V1/L.2 3-ph. 380V 10 mm2(AWG 8)
t0 480V AC
W1/L3 Phase W1/L3 3-ph.380V 10 mm?2 (AWG 8)
t0 480V AC
X3 -DC link bus module Cond. Designation Description Range Max. cross-section
3 PE3 Connection Copper bus bar
Electrical connection of individual of equipment 3x10mm
units on the DC link side. grounding (0.12x0.391n)
conductor
2 D/L— DClink voltage—- 510V to Copper bus bar
650V DC 3x10mm
(0.12x0.391in)
1 C/lL+ DClink voltage + 510Vto Copper bus bar
650V DC 3x10mm
(0.12x0.391n)
X2 - Motor connection Designation Description Range Max. cross-section
PE2 Connection 10 mm?2 (AWG 8)
Dimensioning of the motor cables in of equipment
accordance with DIN VDE 298. grounding
conductor
u2/m1 Phase U2/T1 3-ph.0VAC 10 mm? (AWG 8)
v2rm2 PhasevT2  [00-88x 10 mm2 (AWG8)
ine voltage
W2/T3 Phase W2/T3 10 mm?2 (AWG 8)
X6 - Braking resistor and precharging of capacitor module Designation Description Max. cross-section
for5.5 kW and 7.5 kW
. . . . ) c' Precharging of capacitor module 4 mm2(AWG 10)
During braking, the full braking cur- maximum cross-section must always ; . 2
rent flows via the external braking re- be used for the wiring of these termi- G Braking resistor 4 mm?(AWG 10)
sistor terminals. For this reason, the nals. H Braking resistor 4 mm?2(AWG 10)
D’ Precharging of capacitor module 4 mm2(AWG 10)
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Engineering information

Compact PLUS converters 11 kW (15 HP) and 15 kW (20 HP)

Braking resistor X6

Precharging X7
Capacitor module

External 24V DC X9
supply

PMU

24V DC output, X100
RS485 (USS)

Bus terminating resistor (USS) S1

Terminal strip X101

RS232/RS485 (USS) X103

Motor connection X2

Screen connections
for control cables

Fig. 6/31

=l ]

X1 Mains connect

i FE DTS

SlotA

L

Slot B

Slot C

AL
[ T |

DA65-5464a

Screen connection

Connection overview for Compact PLUS converters 11 kW (15 HP) and 15 kW (20 HP)

Power connections

X1 -Mains connection

X3 -DC link bus module

Electrical connection of individual
units on the DC link side.

X2 - Motor connection

Dimensioning of the motor cables in
accordance with DIN VDE 298 Part 4
and Part 100.

X6 - Braking resistor

During braking, the full braking cur-
rent flows via the terminals for the ex-
ternal braking resistor. For this rea-

X7 - Precharging of capacitor module

The terminals are for precharging the
back-up capacitors. For connecting a
capacitor module (max. one capacitor
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for motor cable

ion

X533 Safe Stop (option)

Designation Description Range Max. cross-section
PE1 Connection of equipment 25 mm2 (AWG 4)
grounding conductor
u1/L1 Phase UT/L1  3-ph.380V1t0480VAC 25 mm?2(AWG 4)
V1/L2 Phase V1/L2 ~ 3-ph.380Vt0480VAC 25mm?2(AWG 4)
W1/L3 Phase W1/L3  3-ph.380V1t0480VAC 25 mm?Z(AWG 4)
Cond. Designation Description Range Max. cross-section
3 PE3 Connection of equipment Copper rail
grounding conductor 3x10mm
(0.12x0.391in)
2 D/L- DC link 510Vto Copper rail
voltage — 650V DC 3x10mm
(0.12x0.391in)
1 C/lL+ DC link 510Vto Copper rail
voltage + 650V DC 3x10mm
(0.12x0.391in)
Designation Description Range Max. cross-section
PE2 Connection of equipment 16 mm?2 (AWG 6)
grounding conductor
U2/T1 Phase U2/T1 3-ph.0VAC 16 mm?2 (AWG 6)
V2/T2 PhaseV2/T2  100.86x 16 mm2 (AWG 6)
line voltage _
W2/T3 Phase W2/T3 16 mm?2 (AWG 6)
Designation Description Max. cross-section
PE Connection of equipment 10 mm?2(AWG 4)
son, the maximum cross-section grounding conductor
mustalway_s be used for the wiring of G Braking resistor 10 mm2 (AWG 4)
these terminals.
H Braking resistor 10 mm?2 (AWG 4)
Designation Description Max. cross-section
c Precharging of capacitor module 4 mm2(AWG 10)
module to a converter), connection to . . 2
aterminal C and D' is sufficient. C Precharging of capacitor module 4mm2(AWG 10)
D’ Precharging of capacitor module 4 mm?2(AWG 10)
D Precharging of capacitor module 4 mm?2(AWG 10)




Compact PLUS converters
Control terminals

Standard connections

Control terminals in the basic
version:

o External 24 V power supply
e USS bus connection

e Serial interface for PC or
OP1S

o Control terminal strip

X9 - External 24 V power supply

To enable parameterization and moni-
toring of the unit even when the DC
link has been discharged (e.g. supply
cut-off), an external 24 V voltage
supply is required.

Engineering information

X533 - “Safe Stop” option for Compact PLUS converters

of 0.55 kW (0.75 HP) to 15 kW (20 HP)

With this option, the power supply for
pulse transmission to the power sec-
tion can be interrupted by a safety re-
lay. This ensures that the unit does
not generate a rotating field in the
connected motor. Even if the control
electronics generate appropriate si-
gnals, the power section cannot
move the motor.

External 24 V 1 g /
power supply S Switchfor
24V 2 ~n USS bus termination
T (O v
33— P24V  Int.24V S10Nf OFF i)
24V output ®'¢_ DTS @l e 2 v ; ,,, s
34 N | m24 - i 1\ RS485P
® RS485P l o
Serial USS £ e 1 X0 >
interface RS485N L [RD
(RS485) LS l -] T <H
36 m Ll_l = ===
X101 Controller -
1ol = P24V Aux EN_RS485| Micro- ;gff id
Ausxiliary o controller
power supply 2 — M24 2
&=
o
i o
— >
out n |- el
Bi-direction- > 4 [\ >
al digital
inputs and 5
outputs = K&
L OHe—>
Outputs 4 bidirectional digital inputs/outputs
7 w
Digital 77 A (] m <:>
inputs V8 Lo 7 E
Inputs g 24V o
Analog input ® A %,
11-bit + sign 10l o ZD <:> Slot A X103
Slot B
Analog output W @- <:> 2
8-bit + sign Slot C
g 12 o <:>
7777 DAB5-5084a
Fig. 6/32
Control terminals of Compact PLUS converters
Pin  Designation  Description Range Max. cross-section
1 oV Reference 18Vt030VDC 2.5mm2(AWG 12)
With the DC link charged, the voltage potential
is supplied by an intermal switch- 2 424V External 18Vt030VDC  2.56mm2(AWG 12)
mode power supply. 24V supply
In stand-by mode, the unit has a cur-
rent drain of 700 mA. This is increa-
sed if optional cards are inserted to a
maximum of 1.5 A (units up to 4 kW
(5 HP)) or up to a maximum of 2 A
(units from 5.5 kW (75 HP) to 16 kW
(20 HP)).
Pin  Designation  Description Range Max. cross-section
I thi hanical . b 4 P24 24 \/ voltage 24V DC 1.5 mm2(AWG 16)
n this way, mechanical work can be - ~ 2
carried out on the drive when the 3 Cl.a Controlterminal = I, = 20 A 1.5mm2(AWG 16)
supply voltage is switched on and 2 Cl.12 NC contact Inax = 1A24V 1.5 mm2(AWG 16)
without electrical isolation of the mo- 1 cL 11 NC contact 1.5 mm2(AWG 16)
tor from the unit. - -
The option consists of the safety re- o ' )
lay and the connecting terminals for Note The option is not suitable for stopping

relay activation and a checkback-
signal contact.

When activated, the “Safe Stop”
option prevents accidental rotation of
the connected motor.

However, there are still hazardous
voltages across the motor terminals
even in the “Safe Stop” state!

arotating motor as fast as possible,
since switching off the control signals
causes braking of the motor only by
means of the connected load.
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Engineering information

Compact PLUS converters (continued)

X100 -24 V output, USS bus

The unithas a 24 V output to which a
maximum of two additional conver-
ters can be connected (in the case of
the 6SE7011-5EP50 Compact PLUS
converter, only the 6SE7012— 0TP50
inverter can be connected once).

X103 - Serial interface

An OP1S ora PC can be connected
via the 9-pin Sub-D socket.

The 9-pin Sub-D socket is internally
linked to the USS bus so that data ex-
change with other nodes which are
linked via the USS bus is possible.

X101 - Control terminal strip

Terminals on the control
terminal strip

e 4 combined digital inputs and out-
puts

® 2 additional digital inputs

e 1 analog input

® 1 analog output

® 24V auxiliary power supply (Com-
pact PLUS, max. 60 mA; compact

and chassis units, max. 150 mA) for
the inputs and outputs.

Terminals on option boards

Each option board has additional ter-
minals such as encoder terminals,
bus terminals or supplementary
terminals which are needed for the
functioning of the option board.

The USS bus terminal is connected
to the control electronics and the
9-pin Sub-D socket of the serial inter-
face.

This interface is also used for down-
loading software.

For more detailed information on the
terminals of the option boards, plea-
se refer to the associated documen-
tation.
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Pin  Designation  Description Range Max. cross-section
33  +24V(out) 24V output 24V - 2.5 mm2(AWG 12)
28V DC
34 0V Reference potential ov 2.5 mm2(AWG 12)
35 RS485P (USS) USS bus connection RS485 2.5 mm2(AWG 12)
36  RS485N (USS) USS bus connection RS485 2.5mm2(AWG 12)
Pin  Designation  Description Range
1 RS232 1D Changeover to Digital signal,
RS232 interface low active
2 RS232RxD  Datareceived via the RS232
RS232 interface
3 RS485 P Data via RS485
RS485 interface
4 Boot Control signal for Digital signal,
software update low active
5 M5 AUX Reference potential to P5V oV
6 P5V 5V auxiliary power supply +5V, max. 200 mA
7 RS232TxD  Datatransmitted via the RS232
RS232 interface
8 RS485 N Data via RS485 interface RS485
9 M_RS232/485 Digital ground (choked)
Pin  Designation  Description Range Max. cross-section
1 P24 AUX Auxiliary power DC24V/ 1.5mm?2(AWG 16)
supply 60 mA
2 M24 AUX Reference potential oV 1.5 mm2 (AWG 16)
3 DIO1 Digital input/output 1 24V, 1.5 mm2 (AWG 16)
10/20 mA
4 DIO2 Digital input/output2 24V, 1.5 mm2 (AWG 16)
10/20 mA
5 DIO3 Digital input/output 3 24V, 1.5 mm2 (AWG 16)
10/20 mA
6 DIO4 Digital input/output 4 24V, 1.5 mm2 (AWG 16)
10/20 mA
7 Dib Digital input 5 24V, 10 mA1.5 mm2 (AWG 16)
8 Dl6 Digital input 6 24V, 10 mA1.5 mm?2 (AWG 16)
9 Al Analog input — Differential 1.5 mm2 (AWG 16)
input S
10 Al+ Analog input + +10V/ 1.5 mm2 (AWG 16)
11-bit + sign R;=40kQ
11 AO Analog output +10V/ 1.5 mm2 (AWG 16)
8-bit + sign 5mA
12 MAO Ground analog 1.5 mm2 (AWG 16)
output




SIMOVERT MASTERDRIVES Motion Control

Enagineeringinformation

G o _
PLUS units Unit design, power and control terminals

Compact PLUS inverters
0.75-4 kW 5.5 KW/75 kW/11 kW 16/18.5 kW
(1HP-5.5HP) (75 HP/10 HP/15 HP) (20 HP/25 HP)
@ DClink bus X3
@ Safe Stop
(option) X633
® @ ® PMU
©) ® ® External 24V DC

supply

RS485 (USS) X100
(® Bus terminating

resistor (USS)

® SlotA
@ Terminal strip
X101

© ©e ©
®@ @6 ©

SlotB

® RS232/RS485
(USS) X103

Slot C

@ Motor terminal
with screen connec-
tion for motor cable

@ Screen connections
for control cables

Q

® ©
®

DA65-5471a

® ©®
DAG5-5461a
® @

DA65-5462a

®
®

® O

Fig. 6/33
Overview of terminals, Compact PLUS inverters (0.75 -4 kW (1 HP - 5.5 HP), 5.5/7.5/11 kW (7.5 HP/10 HP/15 HP), 15/18.5 kW (20 HP/25 HP))
Power terminals
X3-DC bus Cond. Designation Description Range Max. cross-section
3 PE3 Connection Copper bus bar
Electrical connection of individual of equipment 3x10mm
units via the DC link. grounding (0.12x0.391in)
conductor
2 D/L- DClink 510to 650V DC  Copper bus bar
voltage — 3x10mm
(0.12x0.391in)
1 C/lL+ DClink 510t0 650V DC  Copper bus bar
voltage + 3x10mm
(0.12x0.391in)

igna- 0.55-4kW  5.5/7.5/11kW 15/18.56 kW

. (0.75-5.5 HP) (7.5/10/15 HP) (20/25 HP)

) o ) PE2  Connection 4 mm? 10 mm? 16 mm?

Dimensioning of the motor cables in of equipment (AWG 10) (AWG 8) (AWG 6)
accordance with DIN VDE 298. grounding
conductor

U2/T1  Phase U2/T1 3-ph.0VAC 4mm? 10 mm?2 16 mm?2

t00.86 x line (AWG 10) (AWG 8) (AWG 6)

V2/T2  PhaseV2/T2 Voltage 4 mm? 10 mm? 16 mm?

(AWG 10) (AWG 8) (AWG 6)

W2/T3 Phase W2/T3 4 mm? 10 mm?2 16 mm?2

(AWG 10) (AWG 8) (AWG 6)
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Engineering information

Compact PLUS inverters (continued)

Control terminals
Standard connections e
. . X — Switch for ON OFF +5V
Control terminals in the basic 24Vpowersupply | PV SFQ] o o o P2V USSbus termination$1~ <#L L1
version: |_ kad S & | =T w2 - 4
3| RS485PJ- l ™D B )
e 24V power supply Serial USS N — >
interface RS485N [L~_[RD] [31] <H
e USS bus terminal (RS485) J sl - L|_| EN_RS232
X101 Controller
e Serial interface for PC or Yy o en ksigg  Micro-  |Rs2s2id
OP1S Auxiliary power O - 7 controller |BC°T
supply 2ol mm M24 3
o Control terminal strip 4 S
—— | © > le— )
Out In — 0;
Bi-directional 1 i > le—|
digital inputs 7 & —>
and outputs ._/_>5 ® 4 <
—>
6 b ]
> e <>
Outputs 4 bi-directional digital inputs/outputs
7 5V
Digital 77 © ] 24V lfzzrrriy>
inputs W4 8 Lo 7 5V
Inputs g 24V
i I1e : - X103
Analog input
11-bit + sign 10| e % <:> Slot A
1o E <j KZ—>> sots
Analog output 7
8-bit + sign 12( o] m K> shtc
> 1
DAB5-5110a
Fig. 6/34

X100 - 24 V power supply, USS bus

For operation, the unit needs a 24 V
power supply.

Control terminals of the Compact PLUS inverters

The USS bus terminal is connected
to the control electronics and the
9-pin Sub-D socket of the serial inter-
face.

X103 - Serial interface, X101 - Control terminal strip

Same as for Compact PLUS conver-
ters (see page 6/30).

X533 - “Safe Stop” option

With this option, the power supply re-
quired for pulse transmission to the
power section can be interrupted by
a safety relay. This ensures that the
unit does not generate a rotating field
in the connected motor. Even if the
control electronics generate appro-
priate signals, the power section can-
not move the motor.

In this way, mechanical work can be
carried out on the drive when the
supply voltage is switched on and
without electrical isolation of the mo-
tor from the unit.

This option consists of the safety re-
lay and the connecting terminals for
relay activation and a checkback-
signal contact.
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Pin  Designation  Description Range Max. cross-section
33  +24V(in) 24V voltageinput  18t030VDC 2.5 mm2(AWG 12)
34 0V Reference potential 0V 2.5 mm2(AWG 12

35 RS485P (USS) USS bus termination RS485

36

RS485N (USS) USS bus termination RS485

)
2.5 mm2(AWG 12)
2.5mm2(AWG 12)

The inverters have a max. current requirement of 1.5 A (for units up to 4 kW
(5 HP)) and 2 A (for units 5.5 kW (7.5 HP) to 18.5 kW (25 HP)) from the 24 V

power supply.

Pin  Designation  Description Range Max. cross-section
4 P24 24V voltage 24V DC 1.5 mm?2 (AWG 16)
3 Cl.a Control terminal Inax. =20mA 1.5 mm2(AWG 16)
2 Cl.12 NC contact Iax. = 1A 1.5 mm?2(AWG 16)
1 Cl.11 NC contact - 1.5 mm?2 (AWG 16)
Note The option is not suitable for stopping

When activated, the “Safe Stop” op-
tion prevents accidental rotation of
the connected motor.

However, there are still hazardous
voltages across the motor terminals,
even in the “Safe Stop” state!

arotating motor as fast as possible,
since switching off the control signals
causes braking of the motor only by
means of the connected load.



SIMOVERT MASTERDRIVES Motion Control

Enagineeringinformation

_ Compact
P H\“ units Unit design, power and control terminals

Terminals of the Compact PLUS rectifier unit

15 kW 50 kW
@ Output
signalling
relay X91
@ Braking resistor,
capacitor
module X6
®, @, @® DC bus X3
® DC 24V (in) X9
® Indicator LED
® 24V DC (out),
RS485 (USS)
X100
@, ®, @ Operator con-
trol panel X320
Holder for
operator control
panel
® Mains terminal X1
@, @  PWterminal
X6: PE; G; H
@, Signalling
& “ relay X91
8 8 € ® @ 24Vstand-byX9
i i 3  @,@ 24Voutput
3 £ 8 X100
= @®,®  Mainstermi-
nal X1: PE; U1
V1; W1
Fig. 6/35
Overview of terminals on the Compact PLUS rectifier units
Power terminals
X1-Mains connection Desig- Description Range Max. cross-section
nation 15 kW 50 kW 100 kW
PE1 Connection of equipment  10mm2  50mm?2  95mm?
grounding conductor (AWG 6)  (AWG 1/0) (AWG 4/0)
u1/L1 Phase 3ph380V  10mm2 50mm2 95 mm?
U1/l t0480VAC (AWG6) (AWG 1/0) (AWG 4/0)
V1/L2 Phase 3ph380V  10mm2 50mm?2 95 mm?
V1/L2 t0480VAC (AWG6) (AWG 1/0) (AWG 4/0)
W1/L3 Phase 3ph380V  10mm2 50mm2 95 mm?
W1/L3 t0480VAC (AWG6) (AWG 1/0) (AWG 4/0)
X3-DCbus Con-  Desig- Description Range Max. cross-section
ductor nation 15 kW 50 kW 100 kW1)
) ) 3 PE Connection of equipment Copper ~ Copper  Copper
The DC bus is for supplying the con- grounding conductor busbar  busbar  bus bar
nected inverters with DC power. 3x10mm 3x10mm 3x10mm
(0.12x (0.12x (0.12x
0.39in)  0.39in)  0.39in)
2 D/L-  DClink 510Vto Copper  Copper  Copper
voltage 650V DC busbar  busbar bus bar
3x10mm 3x10mm 3x10mm
(0.12x (0.12x (0.12x
0.39in)  0.39in)  0.39in)
1 C/L+ DClink 510V to Copper  Copper  Copper
voltage 650V DC busbar  busbar  busbar
3x10mm 3x10mm 3x10mm
(0.12x (0.12x (0.12x
0.39in)  0.39in)  0.39in)
X6 - Braking resistor and precharging of capacitor module Desig- Description Max. cross-section
nation 15 kW
C Precharging of 4 mm?2(AWG 10)
During braking, the full braking current If capacitor modules are operated at capacitor module
flows via the external braking resistor the 15 kW rectifier unit, the DC link G Braki ist 2 2(AWG 10)
terminals. The maximum cable cross- may be precharged only once every raing resistor mm
section must therefore always be used 3 minutes. Braking resistor 4 mm?2(AWG 10)
for wiring these terminals. D’ Precharging of 4 mm?2(AWG 10)

1) The 100 kW rectifier unit supplies 230 A and
therefore has two 120 A busbar terminals. Each
of these supplies a busbar system, one to the
right and one to the left of the rectifier unit.

capacitor module

The distribution of current is not monitored. By
appropriate installation, it must be ensured that
120 A per outgoing section is not exceeded.
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Engineering information

Terminals of the Compact PLUS rectifier unit (continued)

Power terminals (continued)

X6 - Braking resistor')

During braking, the full braking current
flows via the external braking resistor
terminals. The maximum cable
cross-section must therefore always be
used for wiring these terminals.

Control terminals
X9-24V power supply

For operating purposes, the unit
needs a 24 V power supply.

During operation, the unit has a cur-
rent requirement of approx. 0.5 A at
15kWand 0.7 Aat 50 kW and

100 kW.

X100 -24V voltage output, USS bus

The unit has a 24 V voltage output to
supply the connected inverters.

X3

An OP1S or PC can be connected via
the 9-pole Sub-D socket.

The 9-pole Sub-D socket is con-
nected internally with the USS bus,
thus enabling data exchange with
other USS bus nodes.

X91 - Output, signalling relay

If a fault occurs in the rectifier unit,
the fault is signalled via the connect-
ing contact of the signalling relay. In

When selecting a 24 V power supply,
bear in mind that all inverters con-
nected to the rectifier unit must also
be supplied.

The USS bus terminal is connected
to the 9-pin Sub-D socket of the serial
interface.

This interface also serves for down-
loading software.

the event of a fault, the contact is
opened.

1) Precharging the capacitor module is carried out
via the controlled input rectifier. The connec-
tions for the capacitor module are not necessary.

Siemens DA 65.11 - 2003/2004

Designation Description Max. cross-section
50 kW 100 kW
PE Connection of equipment 25 mm?2 50 mm?
grounding conductor (AWG 2) (AWG 1/0)
G Braking resistor 25 mm?2 50 mm?
(AWG 2) (AWG 1/0)
H Braking resistor 25 mm?2 50 mm?
(AWG 2) (AWG 1/0)
Pin Designation  Description Range Max. cross-section
2 +24V 24\ power supply 18V to 2.5 mm? for 15 kW
max. 30 A 30VDC (AWG 12);
2
1 0V Reference potential 0V 4 mm?for 50/

100 KW (AWG 10)

Pin Designation  Description Range Max. cross-section

33  +24V(out) 24\ output 18Vto 30V 2.5 mm2(AWG 12)
34 0V Reference potential 0V 2.5 mm2(AWG 12)
35 RS485P (USS) USS bus terminal RS485 2.5 mm?2(AWG 12)
36 RS485N (USS) USSbusterminal ~ RS485 2.5 mm2(AWG 12)
Pin  Designation  Description Range

1 not connected Not used

2 not connected Notused

3 RS485P (USS) Data via RS485 interface RS485

4 not connected Not used

5 Ground Reference potential to P5V oV

6 P5V 5 V auxiliary power supply +5V, max. 200 mA
7 not connected Notused

8 RS485N (USS) Data via RS485 interface RS485

9 not connected Not used

Pin  Designation  Description Range Max. cross-section

2 T.13

Fault-signallingrelay Ina, =1A24V 2.5 mm?2 (AWG 12)

1 T.14

Fault-signallingrelay Ima, =1A24V 2.5 mm?2 (AWG 12)
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Compact PLUS capacitor module and DC link module

Precharging X7

DCbus X3 DC bus X3

DA65-5098
DAB5-5164

i / W
DC link terminal X1

Fig. 6/36
Overview of terminals on Compact PLUS capacitor module (left) and DC link module (right)

Power terminals on the Compact PLUS capacitor module

X3-DCbus Conductor Designation  Description Range Max. cross-section
3 PE/GND Connection of Copper bus bar
The DC link bus is for exchanging The capacitor module has a capaci- equipment ground- 3x10mm
energy between the capacitor modu- tance of 5.1 mF (corresponding to a ing conductor (0.12x0.39in)
le and the connected inverters. 45 kW (60 HP) inverter). A DC link -
fuse (made by SIBA; 63 A, 660 V gR) 2 D/L- DClink voltage — g%g&t&: giﬂ%errnbmus bar
is fitted internally. (0.12 x0.39 in)
1 C/lL+ DC link voltage + 510Vto Copper bus bar
650V DC 3x10mm
(0.12x0.391in)
X7 - Precharging Pin Designation  Description Max. cross-section
. ] c S 4 C' (Terminal+) Precharging 4 mm?2 (AWG 10)
The terminals are for precharging the If connected to a Compact PLU . ’ : 2
stand-by capacitors from the conver- 15 kW rectifier unit, the remaining 3 C (Termllnal+) Precharg!ng 4 mm? (AWG 10)
ters and the 16 kW Compact PLUS two free contacts are used for 2 D’ (Terminal-) Precharging 4 mm?2 (AWG 10)
rectifier unit. looping the precharging cable to 1 D' (Terminal-) Precharging 4 mm2 (AWG 10)

additional capacitor modules.

Power terminals on the Compact PLUS DC link module

X1-DC terminal Terminal ~ Designation  Description Range Max. cross-section
PE/GND Connection of -
Note equipmentground—
Short-circuit-proof installation of the ing conductor
supply cable (max. 5 m (16.4 ft)/ 1 C DClink voltage +  510Vto 50 mm?
2 x50 mm2 (AWG 1/0), twisted with 650V DC (AWG 1/0)
5 twists per meter) if there are no DC 2 D DC link voltage 510Vto 50 mm2
link fuses provided. 650V DC (AWG 1/0)
X3-DC bus Conductor Designation  Description Range Max. cross-section
3 PE/GND Connection of - Copper bus bar
The DC link bus is for exchanging po- The rated input and output current of equipment ground- 3x10mm
wer between the DC link module and the DC link module is 120 Ain each ing conductor (0.12x0.39in)
the connected inverters. case. 2 D/L- DC link voltage — 510Vto Copper bus bar
650V DC 3x10mm
(0.12x0.39in)
1 C/lL+ DClink voltage + 510Vto Copper bus bar
650V DC 3x10mm
(0.12x0.391n)
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Engineering information

Compact units and chassis units with the CUMC control board

Control terminals
i X101 R I<l—>> SlotA
Standard connections s pm 2 ?mv Micro- b
. A controller
The control terminals are the ) 2|l g 1w <::">: : T
same for all compact and 4 =S siotF
chassis type units. The rea- e S e L e l—" siotG
iai _ Bi-directio-
son for this is that they are lo i )| 17 .., 4
cated on the CUMC board. inputs and z 7
The board is located in the 9 ——" | &> g
electronics box of the _ L 9| ole le—|
COmpaCt and chassis units. Outputs 4 bi-directional digital inputs/outputs
Digital L IR Y >
inputs 8 Q
L. LS 5V
Inputs Q 24V /
Analog input 91e 3 a
A ) o
11-bits + sign 0|e g % ?\:‘
[l
N
Analog output 11 = < 1%}
8-bits + sign % & 4 N BOOT 7
S2 gl
X103 F_TJ —
10V output 23 Q-ﬂ | >
24| o] Niov <
Serial interface 2 »le RS485P {—t 1 DAG5-5452a
USS (RS485) ~ |y UART <
2%|©
Serial interface 1 27| RS485P
USS (RS485) RS485N
28|e
7 ON OFF ON OFF
Lm0 R e e
0% S2 S1
+5V +5V
Switch for USS bus termination Switch for USS bus termination
Fig. 6/37

Control terminals of the CUMC control board

X101 - Control terminal strip

Same as for Compact PLUS con-
verter (see page 6/30).

X103 - Serial interface Terminal Designation Description Range
23 P10V +10V supply for +10V +1.3%,
In addition to terminal strip X107, ter- Terminals 23 and 24 are short-circuit- external potentiometer Irnax. =5 MA
?llJnl\alllétt;l?aﬂOS is available on the proof. 24 N10V ~10V supply for 10V <13 %,
’ external potentiometer Iinax. = D MA
&’v@’ée%a)b'e cross-section: 1.5 mm? 25 RS485 P (SST2)  USS bus terminal SST2 RS485
26 RS485 N (SST2)  USS bus terminal SST2 RS485
27 RS485 P (SST1)  USS bus terminal SST1 RS485
28 RS485 N (SST1)  USS bus terminal SST1 RS485
X300 - Serial interface Pin Designation Description Range
) ) o 1 n.c. Not used
i OPSgrPGeanbecomected e hogpnSubocketisonaly 2 RsRxD  Datarocowedwaiszaz RSK2
exchange with other converters and 3 RS485 P Data via RS485 RS485
inverters that are connected by me- 4 Boot Control signal for firmware  Digital signal,
ans of the USS bus. low active
5 MbBV Reference potentialto P65V~ 0V
6 P5V 5V auxiliary power supply ~ +5V, I ;15 = 200 mA
7 RS232TxD Data transmitted viaRS232  RS232
8 RS485 N Data via RS485 RS485
9 M RS232/485 Digital ground (choked)
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Engineering information

E Unit design, power and control terminals

Compact-type converters

Auxiliary contactor and 24 V DC (in) X9
DC link terminals X3

Mains terminals X1

Mounting position 1 (CUMC)
X108

X101/X103

Encoder board (Slot C)

Mounting position 3
Mounting position 2

DA65-5122

Motor terminal X2

Screen connection for control cables

Enclosure sizes A, B, C

Auxiliary contactor and 24 V DC (in) X9
DClink terminals X3

Mains terminals X1 \

Fan fuses

Mounting position 1 (CUMC)

X108

X101/X103

Encoder board (Slot C)
Mounting position 3
Mounting position 2

ot i———i[ee[—1——

DA65-5124

Motor terminals X2

o o]

Terminals for setting the fan-voltage L

Screen connections for control cables

Enclosure size D

Fig. 6/38
Overview of terminals on the Compact-type converters
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Engineering information

Compact-type converters (continued)

Power terminals

X1 -Mains terminal, X3 - DC link terminals

The mains and DC link terminals are
located on top of the uniton a com-

mon terminal block.

X2 - Motor terminals

The motor terminals are located at

the bottom of the unit.

Wire cross-sections

Note

The wire cross-sections are deter-
mined for copper cable at 40 °C
(104 °F) ambient temperature

(in acc. with DIN VDE 0298, Part 4
and Part 100/02.88, Group 5).

Control terminals

Standard connections on the CUMC board

See page 6/36.

X9-24V DC power supply, operation of main contactor (MC)

The 9-pin terminal strip is for connec-
ting a 24V power supply and for con-
necting a main contactor or bypass
contactor.

The power supply is needed if the
converter is connected via a main
contactor or bypass contactor.

Terminal ~ Designation Description Range
1 u1/L1 Phase U1/L1 3-ph. 380V 10480V AC
2 V1/L2 Phase V1/L2 3-ph. 380V 10480V AC
3 W1/L3 Phase W1/L3 3-ph. 380V 10480V AC
4 PE1/GND Connection of
equipment
grounding conductor
5 C/lL+ DC link voltage + 510V to 650V DC
6 D/L- DClink voltage — 510V to 650V DC
Terminal  Designation Description Range
1 u2/T1 Phase U2/T1 3-ph.0VACto
2 V2IT2 Phase V2/T2 0.86 x line voltage
3 W2/T3 Phase W2/T3
4 PE2/GND Connection of
equipment
grounding conductor
Enclosure  Order No. Flexible Stranded/single core
size
mm? AWG mm? AWG
A 6SE70..-..A51 25-10 12-6 25-16  12-4
B 6SE70..-..B51 25-10 12-6 25-16 12-4
C 6SE70..-..C51 4 -16 6-4 10 -25 6-2
D 6SE70..-..D51 10 -35 6-2 10 -50 6-0
Order No. Line terminal Motor terminal
Cross-section Recommendend fuse, type Line Cross-section
to for reactor to
VDE AWG gR(SITOR) gL (NH) North America VDE AWG
mm? A 3NE A 3NA  Type Vv A 4EP mm?2
6SE7016-1EA51 15 16 6 - 10 3803 AJT,LPJ 600 8 3200-1US 15 16
6SE7018-0EA51 15 16 16 1813-0 16 3805 AJT,LPJ 600 12 3400-2US 15 16
6SE7021-0EA51 25 14 16 1813-0 16 3805 AJT,LPJ 600 15 3400-1US 15 16
6SE7021-3EB51 25 14 20 1814-0 25 3810 AJT,LPJ 600 17.5 3500-0US 25 14
6SE7021-8EB51 4 10 25 1815-0 25 3810 AJT,LPJ 600 25 3600-4US 25 14
6SE7022-6EC51 10 6 35 1803-0 35 3814 AJT,LPJ 600 35 3600-5US 10 6
6SE7023-4EC51 16 4 40 1802-0 50 3820 AJT,LPJ 600 45 3700-2US 10 6
6SE7023-8ED51 16 4 50 1817-0 63 3822 AJT,LPJ 600 50 3700-5US 16 4
6SE7024-7ED51 25 2 63 1818-0 63 3822 AJT,LPJ 600 60 3800-2US 16 4
6SE7026-0ED51 25 2 80 1820-0 100 3830 AJT,LPJ 600 80 3800-7US 16 4
6SE7027-2ED51 50 00 80 1820-0 100 3830 AJT,LPJ 600 90 3900-2US 25 2
Terminal  Designation Description Range
) _ 9 Operation of MC  Operation of main contactor 230V AC, 1 kVA
tTahctiéfsrr;g?Ilcs;;gag?eranng the con- 8 Not assigned Not used -
L 7 Operation of MC  Operation of main contactor 230V AC, 1 kVA
Connectable cross-section: 1.5 mm? -
(AWG 16). 6 Not assigned Not used -
The unit has a current requirement of 5 Not assigned Not used -
1.5 A from the 24 V power supply. 4 Not assigned Not used -
This increases to a maximum of 25A 3 Not assigned Not used B
if option cards are plugged in.
2 oV Reference potential oV
1 + 24V (in) 24\ power supply 24VDC,<25A
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SIMOVERT MASTERDRIVES Motion Control

Engineering information

L]l H
is EE Unit design, power and control terminals

Compact-type inverters

Safe Stop
Auxiliary contactor and 24 V DC (in) X9

DCllink terminals X3

Mounting position 1 (CUMC)
X108

X101/X103

Encoder board (Slot C)

Mounting position 3
Mounting position 2

DAB5-5122

Motor terminals X2

Screen connections for control cables '%

Enclosure sizes A, Band C

Safe Stop
Auxiliary contactorand 24 V DC (in) X9

DCllink terminals X3 T

Fan terminals 230 V/
Fan fuses

Mounting position 1 (CUMC)

X108

X101/X103

Encoder board (Slot C)
Mounting position 3
Mounting position 2

P i V(=Y K il -

DA65-5125

Motor terminals X2

o o)

Terminals for setting fan-voltage
Screen connection for control cables L

Enclosure size D

Fig. 6/39
Overview of terminals on the compact-type inverters
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Engineering information

Compact-type inverters (continued)

Power terminals
X3 -DC link terminals

The terminals for the DC link are on
the top of the unit on a terminal
block.

Wire cross-sections - Fuses

Note

The wire cross-sections are deter-
mined for copper cable at 40 °C
(104 °F) ambient temperature

(in acc. with DIN VDE 0298, Part 4
and Part 100/02.88, Group 5).

X2 - Motor terminals

The motor terminals are located at
the bottom of the unit

Control terminals

Standard connections on the CUMC board

See page 6/36.

X9-24V DC power supply, “Safe Stop”, operation of main contactor

The 9-pin terminal strip is for con-
necting a 24 V power supply, a main
contactor or bypass contactor and
also the “Safe Stop” function.

A power supply is required if the
inverteris connected via a main or
bypass contactor.

The terminals for operation of the
contactors are floating.

Terminal ~ Designation Description Range
1 u1/L1 These terminals
2 VL2 are not connected
internally
3 W1/L3
4 PE1/GND Connection of
equipment
grounding conductor
5 C/lL+ DC link voltage + 510V to 650V DC
6 D/L- DClink voltage — 510V to 650V DC
Enclosure  Order No. Flexible Stranded/single core
size
mm?2 AWG mm? AWG
A 6SE70..-..A51 25-10 12-6 25-16  12-4
B 6SE70..-..B51 25-10 12-6 25-16  12-4
C 6SE70..-..C51 4 -16 6-4 10 -25 6-2
D 6SE70..-..D51 10 -35 6-2 10 -50 6-0
Order No. Supply side Motor side
Rated  Cross-section Recommended fuse, type Rated output Cross-section
DC to vol- cur- to
current DINVDE AWG for North America  tage rent DINVDE AWG
A mm?2 A 3NE  170M V A V A mm?2
6SE7016-1TA51 7.3 1.5 16 25 8015 1561 600 25 0-480 6.1 15 16
6SE7018-0TA51 9.5 1.5 16 25 8015 1561 660 25 0-480 8.0 1.5 16
6SE7021-0TA51 12.1 1.5 16 25 8015 1564 660 50 0-480 10.2 1.5 16
6SE7021-3TB51 15.7 4 10 50 8017 1564 660 50 0-480 13.2 25 14
6SE7021-8TB51 20.8 4 10 50 8017 1564 660 50 0-480 17.56 2.5 14
6SE7022-6TC51 30.4 10 6 80 8020 1568 660 125 0-480 255 6 8
6SE7023-4TC51 40.5 10 6 80 8020 1568 660 125 0-480 34 10 6
6SE7023-8TD51 44.6 16 4 125 8022 1568 660 125 0-480 375 16 4
6SE7024-7TD51 55.9 25 2 125 8022 1568 660 125 0-480 47 16 4
6SE7026-0TD51 70.2 35 0 160 8024 1570 660 200 0-480 59 25 2
6SE7027-2TD51 85.7 35 0 160 8024 1570 660 200 0-480 72 25 2
AWG: American Wire Gauge
Terminal  Designation Description Range
1 U2/ Phase U2/T1 3-ph.0VACto
2 V2/T2 Phase V2/T2 0.86 x line voltage
3 W2/T3 Phase W2/T3
4 PE2/GND Connection of
equipment
grounding conductor
Terminal  Designation Description Range
9 Operation of MC ~ Operation of main contactor 30V DC, 0.5 A
The “Safe Stop” function ensures 8 Not assigned Not d
that a rotating field cannot occur at otassigne otuse
the motor terminals, i.e. the motor 7 Operation of MC  Operation of main contactor
cannot turn. When the bridge be- : “ "
tween torminals X9.5 and X0 6 is 6 Safe Stop Operatfon of “Safe Stop 30VDC
opened (by an external contact), the 5 Safe Stop Operation of “Safe Stop” 10 mAto 30 mA
,"Safi Stop” funlpt&on !tshatctiva.tedl- The 4 Safe Stop Checkback signal “Safe Stop” 30V DC
Qg%airésngg%:%g\gé. erminals 3 Safe Stop Checkback signal “Safe Stop” 2 A
The unit has a current requirement 2 ov Reference potential ov
of 1.5 A from the 24V power supply. 1 + 24V (in) 24\ voltage supply 24V DC, <25A

Thisincreases to a max. of 2.6 Aif
option cards are plugged in.
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Unit design, power and control terminals

Chassis-type converters

PE1/GND

Mains connections —
Auxiliary contactor 24V DC (in) X9
DC link terminals

PMU

X300

X108
X101/X103

CuMC
Encoder board (Slot C)

Screen connections
for control cables

@
o
o
8
8

Terminals for setting
the fan voltage

PE2/GND

Motor terminals

Enclosure sizes E and F

Mains connections

Auxiliary contactor 24V DC (in) X9

X300

X108
X101/X103

DC link terminals

PE1/GND

CUMC
Encoder board (Slot C)

Screen connections
for control cables

DAB5-5129

Terminals for setting
the fan voltage

PE2/GND

Motor terminals

Enclosure size G

Fig. 6/40
Overview of terminals on the chassis-type converters
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Engineering information

Chassis-type converters (continued)

Power terminals

Mains terminal and DC link terminal

The mains and DC link terminal are
located at the bottom of the unit.

Wire ranges - Fuses

Possible wire cross-sections, screw
connection.

Note

The wire cross-sections are deter-
mined for copper cable at 40 °C
(104 °F) ambient temperature in
accordance with DIN VDE 0298,
Part 4/02.88, Group 5).

Motor terminals

The motor terminals are located at
the bottom of the unit.

Control terminals

Designation Description Range
PE1/GND Connection of equipment -

grounding conductor
U1/L1 Phase U1/L1 3-ph. 380V t0 480 VAC
V1/L2 Phase V1/L2 3-ph. 380V 10480V AC
W1/L3 Phase W1/L3 3-ph. 380V 10480 VAC
C/L+ DClink voltage + 510V to 650V DC
D/L- DClink voltage — 510V to 650V DC

Enclosure Order No.

Max. wire cross-section

Screw connection

Standard connections on the CUMC board

See page 6/36.

X9-24V DC power supply, operation of main contactor

The 5-pin terminal strip is for connect-
ing a 24V power supply and a bypass
contactor.

The power supply is needed if the in-
verteris connected via a main
contactor (MC) or bypass contactor.

The terminals for operation of the
contactor are floating.

size mm2to DINVDE AWG
E 6SE703.-..E50 2x 70 2x00 M10
F 6SE703.-..F50 2x 70 2x00 M10
G 6SE703.-..G50 2x 150 2x300 M12
K 6SE703.-..K50 4x300 4x800 M12/M16
Order No. Line side Motor side
Bated Cross-section Recommended fuse, type Cross-section
input  to to
current DINVDE AWG  gR(SITOR) gL NH for North America DINVDE AWG
A mm?2 A 3NE A 3NA vV A mm?2
6SE7031-0EE50 101 1x 70 1x000 100 1021-0 125 3032 AJT,LPJ 600 125 1x35 1x0
6SE7031-2EF50 136 2x 356 2x0 125 1022-0 160 3036 AJT,LPJ 600 175 2x25 2x2
6SE7031-8EF50 171 2x 356 2x0 160 1224-0 200 3140 AJT,LPJ 600 200 2x35 2x0
6SE7032-1EG50 192 2x 50 2x00 200 1225-0 250 3144 AJT,LPJ 600 300 2x35 2x0
6SE7032-6EG50 238 2x 70 2x000 250 1227-0 315 3252 AJT,LPJ 600 350 2x50 2x00
6SE7033-2EG50 288 2x 95 2x4/0 315 1230-0 315 3252 AJT,LPJ 600 400 2x70 2x 000
6SE7033-7EG50 339 2x120 2x300 350 1331-0 400 3260 AJT,LPJ 660 500 2x95 2x4/0
6SE7035-1EK50 465 3x300 2x800 560 1434-0 630 3372 - - - 2x300 2x800
6SE7036-0EK50 539 3x300 2x800 560 1434-0 630 3372 - - - 2x300 2x800
AWG: American Wire Gauge
Designation Description Range
U2/T1 Phase U2/T1 3-ph.0Vto480VAC
V2/T2 Phase V2/T2 3-ph.0V 10480V AC
W2/T3 Phase W2/T3 3-ph.0V 10480V AC
PE2/GND Connection of equipment
grounding conductor
Terminal Designation Description Range
) ) 5 Operation of MC  Operation of main contactor 230V AC
grfffgr';?ﬁzgzvrsg\;[vr;qsﬂ;;ne%g 4 Operation of MC  Operation of main contactor 1kVA
increases to a maximum of 4.3 A 3 Not assigned Not used
when option cards are plugged in. 2 oV Reference potential oV
1 +24V (in) 24V power supply Enclosure sizes E,
221(\3/ DC, <3.5A
Enclosure size K
24VDC, =4.3A

Siemens DA 65.11 - 2003/2004
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SIMOVERT MASTERDRIVES Motion Control
Engineering information

E Unit design, power and control terminals

Chassis-type inverters

PE1/GND

DClink terminals <
Auxiliary contactor 24V DC (in) X9
X18: 1/5—Fan terminals 230 V

il
i
PMU

5

< =
—

X300

X108

X101/X103

cumcC

Encoder board (Slot C)

Screen connection
for control cables

DA65-5126

PE2/GND
Motor terminals

Auxiliary contactor 24V DC (in) X9

X300

X108
X101/X103

DC link terminals

PE1/GND

cumc
Encoder board (Slot C)
X18:1/5—Fan terminals 230 V

Screen connection
for control cables

DA65-5127

Terminals for setting
the fan voltage

PE2/GND

Motor terminals

Enclosure size G

Fig. 6/41
Overview of terminals on the chassis-type inverters
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Engineering information

Chassis-type inverters (continued)

Power terminals
DC link terminals

The DC link terminals are located on
the top of the unit.

Wire cross-sections - Fuses

Possible wire ranges, screw type
connection.

Notes

® The cross-sections ranges are de-
termined for copper cable at 40 °C
(104 °F) ambient temperature
(inacc. with DIN VDE 0298,
Part 4/02.88, Group 5).

If DC fuses have been integrated,
additional fuses on the rectifier unit
are not necessary as long as the
connecting cables to the DC bus
are short-circuit-proof and overload-
ing by other loads is not possible.
For J-type units, the fuses are an in-
tegral part of the unit.

In the case of unit types E, F, and G,
the fuses are an option (L30).

The connections to the rectifier unit
are to be kept as short as possible
and, in the case of large systems,
between the inverters as well.
Ideally, they should be low-induc-
tance busbars.

Motor terminal

The motor terminals are at the bot-
tom of the unit.

Control terminals

Designation Description Range

C/L+ DClink voltage + 510V to 650V DC
D/L- DCllink voltage — 510V to 650V DC
PE1/GND Connection of equipment -

grounding conductor

Standard connections on the CUMC module

See page 6/36.

X9-24V DC power supply and operation of the bypass contactor (BC)

The 5-pin terminal strip is for connect-
ing a 24V power supply and a bypass
contactor (BC).

The power supply is needed if the
inverteris connected via a bypass
contactor.

The auxiliary power supply simulta-
neously secures communication to
the automation system even when
the supply voltage of the power sec-
tion has been switched off.

Enclosure Order No. Max. wire cross-section Screw connection
size mm2to DINVDE AWG
E 6SE703.-..E50 2x 70 2x00 M10
F 6SE703.-..F50 2x 70 2x00 M10
G 6SE703.-..G50 2x 150 2x300 M12
J 6SE703.-..J50 2x300 2x800  M12/M16
Order No. Supply side Motor side
Rated Cross-section Recommended fuse type Rated output  Cross-section
DC to vol- cur- to
current DINVDE AWG for North America tage rent DINVDE AWG
A mm?2 A 3NE 170M V. A Vv A mm?
6SE7031-0TE50 110 1x 70 1x000 160 3224 3718 600 350 0-480 92 1x 35 1x0
6SE7031-2TF50 148 2x 35 2x0 250 3227 3718 660 350 0-480 124 2x 25 2x2
6SE7031-8TF50 184 2x 36 2x0 250 3227 3718 660 350 0-480 155 2x 35 2x0
6SE7032-1TG50 208 2x 50 2x00 315 3230-0B 3720 660 450 0-480 175 2x 35 2x0
6SE7032-6TG50 254 2x 70 2x000 450 3233 6709 660 550 0-480 218 2x 50 2x00
6SE7033-2TG50 312 2x 95 2x4/0 450 3233 6709 660 550 0-480 262 2x 70 2x000
6SE7033-7TG50 367 2x120 2x300 500 3334-0B 6710 660 630 0-480 308 2x 95 2x4/0
6SE7035-1TJ50 503 4x300 4x800 450 2x3233 2x6709 660 550 0-480 423 2x300 2x800
6SE7036-0TJ50 584 4x300 4x800 450 2x3233 2x6709 660 550 0-480 491 2x300 2x800
AWG: American Wire Gauge
Designation Description Range
u2/m1 Phase U2/T1 3-ph.0VACto
V2/T2 Phase V2/T2 0.86 x line voltage
W2/T3 Phase W2/T3
PE2/GND Connection of equipment -
grounding conductor
Terminal  Designation Description Range
5 Operationof BC ~ Operation of bypass 230V AC
The terminals for operation of the contactor
contactor are floating. 4 Operation of BC ~ Operation of bypass 1kVA
The position of the terminal strip can contactor
Erﬁnsflg.n from the overview of the ter- 3 Not assigned Not used
The field coil of the main contactoris 2 ov - Reference potential ov -
to be connected up with overvoltage 1 +24V (in) 24V power supply Enclosure sizes

limiters, e.g. RC elements.

The unit has a current intake of 3A
from the 24 V voltage supply. This
increases to a maximum of 4.2 Aif
option cards are plugged in.

Siemens DA 65.11 - 2003/2004
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Engineering information

Rectifier units and rectifier/regenerative units

Power terminals
X1-Mains connection, DC link terminals Designation Description Range
u1/L1 Phase U1/L1 3-ph. 380V t0 480V AC
The mains and DC link terminals are
located on the top of the unit. V1/L2 Phase V1/L2 3-ph. 380V 10480V AC
W1/L3 Phase W1/L3 3-ph. 380V 10480V AC
PE/GND Equipment grounding -
conductor
C/L+ DCllink voltage + 510V to 650V DC
D/L- DC link voltage — 510Vto 650V DC
X4 - Regenerating terminal, autotransformer/mains Designation
1021171
For rectifier/regenerative units only. 2172
TW2/173
Wire cross-sections
Order No. Input Wire cross-section
current /.1, Va2, W13, C/L+, D/L— PE
TU2/1T1%, 1V2/1T2*%,
TW2/173*
to to to
DIN VDE AWG DIN VDE AWG DIN VDE AWG
A mm?2 mm? mm?2
6SE7024-1EB85-0AA0 36 16 6 16 6 16 6
6SE7028-6EC85-0AA0 75 50 1/0 50 1/0 25 4
6SE7022-1EC85-1AA0 18 50 1/0 50 1/0 10 10
6SE7024-1EC85-1AA0 35 50 1/0 50 1/0 16 6
6SE7028-6EC85-1AA0 74 50 1/0 50 1/0 25 4
6SE7031-7EE85-0AA0 151 120 4/0 2x70 2x2/0 70 2/0
6SE7032-7EE85-0AA0 235 2x95 2x3/0 2x120 2x4/0 120 4/0
6SE7033-8EE85-0AA0 327 2x150 2x300 2x185 2x350 185 350
6SE7034-6EE85-0AA0 404 2x185 2x350 2x240 2x500 240 500
6SE7036-1EE85-0AA0 528 2x240 2x500 2x300 2x600 300 600
6SE7031-7EE85-1AA0 149 2x120 2x4/0 2x150 2x300 70 2/0
6SE7032-2EE85-1AA0 191 2x120 2x4/0 2x150 2x300 95 3/0
6SE7033-1EE85-1AA0 267 2x120 2x4/0 2x150 2x300 150 300
6SE7033-8EE85-1AA0 323 2x240 2x500 2x300 2x600 185 350
6SE7034-6EE85-1AA0Q 398 2x240 2x500 2x300 2x600 240 500
6SE7036-1EE85-1AA0 520 2x240 2x500 2x300 2x600 300 600

AWG: American Wire Gauge
*For rectifier/regenerative units only.
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Engineering information

Rectifier units and rectifier/regenerative units (continued)

Control terminals
X9 - Electronics power supply/operation of main contactor Designation Description Range
1 24V DC 20Vto30V
The external power supply required increases to a maximum of 2 A if op- :
for the electronics is not includgd in tion cards are plugged in. 2 Referen-ce potential
Lr;]eiécope of supply of the rectifier Load capability of the contact for op- Z‘ Not assigned
) erating the main contactor: 230 V AC: ’ f
The unit has a power requirement of 75Aatcosp =0.4;L/R=7ms; 5 Operation of main contactor

1 A from the 24V power supply. This 30VDC:5A;60VDC: 1A

X36 - Signalling relay Designation

1 Signalling contact for
“Overtemperature”, “Precharging Load capability: 48 V AC, 60 VA 2 switching low voltage
fault” (cos¢p =0.8);48VDC, 24 W

Control terminals on the CUR control board

Application of the CUR
control board: SIMOVERT
MASTERDRIVES rectifier/
regenerative units.

Order No. of the CUR:
6SE7090-0XX85-1DA0

x
=
o
1=}

[ | Rs485P Micro- [<— SlotD
e ® controller [<——> SlotE
Serial interface 2 2 |© RI0oNA ® [<—> SlotF
USS (RS485) N <—> SlotG
non-floatin 74
9 7 A s PMU X300
© +5V Q|
Reference potential 5|11 < | Serial
RS485 _— ol| interface 1
Switch for USS bus termination 0o | USS
28I 88 | RS232
6 | RS485
L P24 |
AN o)
s |STLY |
) ®-_-LM
v —@4!—-_’ 2]
10 -
7 e o]
Digital 11 v
inputs: —— i m
12 Vi
I<12mA —"1O
AN =]
- L] m‘
X102
] = Ao \E];A
Analog outputs: W Q'AD_< fz 0.4+10V - . |
2
8 bits + sign 15 |11 |
I<5mA 1 Ao2 ) 7
16 E 5
3 — 0.+10V FDLDLD—
I, Switch for USS bus termination
X104 act.
— ] X117
Digital outputs: 17 | | X115
D TTL 1
AC: ﬂ T S Serial
48V, 60 VA, 18 | O H 1 frsaes I i_® 2 interface 3
cosgp=1 X116 for
48V, 16 VA, 19 |® O[3 12-puise
cosp=0.4 1 I? Lo« operation
DC: :
48V, 24 W 20 3 §Optional M PS5 —ls
DAG55311
Fig. 6/42

Control terminals on the CUR control board
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Control terminal strip on the CUSA control board (AFE rectifier/regenerative unit)

Application:

SIMOVERT MASTER-
DRIVES cabinet units, as
control electronics for the
self-commutated, pulsed
AFE rectifier/regenerative
unit

Order No. of the CUSA:
B6SE7090-0XXB4-0BJO

Connector for the terminal
strip:

Order No.: 6SY7000-0AD30

(connectors X100 to X102)

Engineering information

X100
— Mi <—— > sltD
RS485P ICro-
il ® controllerS—3 ¢
Serial Interface 2 2 | @ RS48N (®) ——"> SitF
USS (RS485)
Non-floating 3 | & 4@)
s |o—®
Reference
potential RS485 5 & 1
61
Permanently assigned
for unit:
Main contactor control [\, —
8 | &
X101 e
5 P24 3 o
v/ x x
N : 5
15 | ST 2 =
16 = | = o -
— = n
digital 7 & i -W - O
inputs:
—— o] - |—ln 7
I1<12mA % [] m ®
—1e Y| In =
Permanently 19 [
ﬁiistilgned for S g 24V In N
Monitoring 24 V — 4 ~N = -m In 1 r |
S |
I
X102
_0 AUX +5V
Permanently assigned 25 | Al 1 / iy,
for special applications 26 | & AUX ‘ Switch for USS bustermination
Permanently assigned 27 | & h h ' e
for unit: Voltage @
detection 28| o
Digital output 3: Li—i
I<20mA {29 & E )gq_
Permanently assigned | 30 | & ¥ Al 2
for unit: Voltage
detection 31 S
Digital output 4: Li_| P24
I<20mA {32 (N I—"
Analog output: 3O @_
8 bits + sign AO
I<5mA 34 | O+ - 4 I o 410V
L Tact.
ADAB5-5312
@ Note

The CUSA control board only allows communication
via one of the two interfaces SST 1 or SST 2.

Fig. 6/43

Control terminals of the CUSA control board
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SIMOVERT MASTERDRIVES Motion Control
Engineering information

Unit design, power and control terminals

Braking units

e
ol o

Power terminals

Block diagram of the braking unit

See pages 6/56 and 6/57.
DC link terminals Designation Description
X X . Cl+ DC link voltage +
Terminal strip X3 for sizes S and A ;
Busbars for size B D/~ DClink voltage —
L Screen connection
PE1/GND Connection of equipment grounding conductor
Terminals for internal’)/external braking resistor Designation Description
G External braking resistor
Terminal strip X6 for sizes S and A H1 Int | braki ist
Busbars for size B nternal braking resistor
H2 External braking resistor
1 Screen connection
PE2/GND Connection of equipment grounding conductor
Wire cross-sections - Type of connection Type Order No. Wire cross-section Type of
mm?2to DIN VDE AWG connection
S 6SE70..-.ES87-2DA0 1.5- 4 16-10  Terminal strip
A 6SE70..-.EA87-2DA0 2.5-10 14- 6  Terminal strip
B 6SE70..-.EB87-2DA0 max. 1x95 max. Cable lug
1x000 toDIN46235
(M8 screws)
AWG: American Wire Gauge
Control terminals
X38 - Control terminal strip Pin Designation Description
1 + Inhibit
Input “inhibit” (pins 1 and 2): Fault output (pins 4 and 5) 2 Inhibit
Application of 24 V: Relay closed: no fault - nhibt
Braking unit inhibit reset Relay open: fault 4 Fault output
“OVERAMP" and “OVERTEMP” or
faults. Braking unit inhibited 5 Fault output

or
DC voltage is not connected

1) Only for sizes Sand A < 20 kW.
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Electromagnetic compatibil-
ity (EMC) is defined in the
EMC directive as the “ability
of a device to function satis-
factorily in an electromag-
netic environment without it-
self causing electromagnetic
interference which is unac-
ceptable for other devices in
this environment.” In order to
ensure that the relevant
EMC standards are complied
with, the devices must dem-
onstrate a sufficiently high
immunity, on the one hand,
and interference emission
must be limited to compati-
ble values, on the other.

Immunity

The units satisfy the require-
ments of the EMC product
standard, EN 61 800-3, for
the industrial sector and thus
the lower values regarding
immunity required by the
residential sector as well.

Interference emission and
radio-interference
suppression

If converters are usedina
residential application, con-
ducted interference or elec-
tromagnetically emitted in-
terference must not exceed
the limit values according to
“B1"1).

Type of interference Level of Comments
interference
Discharging of static electricity upto12kV
Rapid transient interference (burst) upto 4kV for power section
upto 2kV for signal cables

1) See section 2, general technical data.

Engineering information

A residential application in
this sense is a connection,
i.e.an outgoing section of a
transformer, to which private
households are also con-
nected.

The EMC directive requires
that an industrial system as a
whole be electromagneti-
cally compatible with its en-
vironment.

In the case of units for use in
industry, limit values are pre-
scribed for emitted interfer-
ence.

If the MASTERDRIVES units
are to comply with limit val-
ues, the following must be
provided:

e Radio-interference sup-
pression filters, including
line commutating reactors
forreducing the conducted
interference

e Screened cables for motor
supply cables and signal
cables for reducing electro-
magnetically emitted inter-
ference

e Compliance with the instal-
lation guidelines.

In systems with MASTER-
DRIVES units and other com-
ponents, e.g. contactors,
switches, monitoring units,
automation units, etc., it
must be ensured that no
interference is emitted to
the outside and also that the
individual units do not cause
interference among them-
selves. In this respect, the
measures described in the
brochure, “Design of Drives
in Conformance with EMC
Regulations”, Order No.
6SE7087-6CX87-8CEQ are to
be implemented (contained
in the Compendium, see
documentation description
in Section b).

The mostimportant of these
measures are as follows:

e The components of a sys-
tem must be housedin a
cabinet which acts like a
Faraday cage.

e Signal cables and motor
supply cables must be
screened. The screen must
be grounded at both ends.

e Signal cables should be
spatially separated (at
least 20 cm (8in)) from the
power cables. If necessary,
screening plates are to be
provided.

For further measures and
details, see the installation
notes referred to.
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Engineering information

Line-side components
Line fuses

The 3NE1 SITOR® double
protection fuse provides
both cable protection and
semiconductor protection in
one fuse. This results in sig-
nificant cost savings and
reduced installation times.

For Order No. and assign-
ment, see Section 3.

For the description and
technical data of the fuses,
see Configuration Manual
“SITOR Halbleiterschutz-
sicherungen”

OrderNo.:
E20001-A700-P302 (avail-
able only in German).

Line commutating reactor

The line commutating reac-
tor reduces the harmonics

of the converter, the rectifier
unit and the rectifier/regener-
ative unit. The effect of the
reactor depends on the ratio
of the line short-circuit out-
put to the apparent drive out-
put. Recommended ratio of
line short-circuit outputs to
apparent drive output
>33:1:

e Usea2 %line
commutating reactor for
converters and rectifier
units.

e Use a4 % line commutat-
ing reactor for rectifier/
regenerative units.

Aline commutating reactor
also limits current spikes
caused by line-supply volt-
age disturbances (e.g. due
to compensation equipment
or grounding faults) or
switching operations on the
power system.

Reactors for supply voltages
of 380t0 480V and 50 Hz
can be used with 60 Hz with-
out any restrictions.

Forrated currents up to 40 A,
connecting terminals are
fitted. In the case of reactors
with rated currents = 41 A,
flat connections are pro-
vided. The conductor cross-
sections that can be con-
nected are indicated in the
dimension drawings (see
Section 7).

The commutating reactors
are designed with degree of
protection IPOO.

For further technical data re-
garding the mechanical de-
sign, see Catalog PD 30,
OrderNo.:
E86060-K2803-A101-A1
(only available in German).
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Autotransformers for
rectifier/regenerative
units

Rectifier/regenerative units
require a 20 % higher supply
voltage at the anti-parallel
inverter bridge for regenera-
tive operation. An autotrans-
former can be used to adapt
the voltage accordingly.

Two types of autotrans-
former are available, one
with 25 % and another with
100 % power-on duration.
They correspond to the re-
quired technical specifica-
tions and cannot be replaced
by any other types.

For Order No. and assign-
ment, see Section 3;

for dimension drawings,
see Section 7.

Radio-interference
suppression filters

When integrated in the
installation in accordance
with EMC guidelines,
SIMOVERT MASTER-
DRIVES applications comply
with the EMC product stan-
dard for electrical drives,

EN 61800-3.

The radio-interference sup-
pression filters, in conjunc-
tion with the line commutat-
ing reactor, reduce the radio
interference voltages of the
converters, the rectifier units
and the rectifier/regenerative
units - up to an output of

37 kW (50 HP). The specified
limits acc. to EN 61 8003
Class B1 (residential sector)
for3-ph.200V ACt0 230V
AC and 3-ph.380Vt0 480V
ACinTT (Delta) or TN (Wye)
systems are adhered to with
the suggested filters.

For Order No. and assign-
ment, see Section 3;

for dimension drawings,
see Section 7.

Forlimit values, see “Elec-
tromagnetic compatibility
(EMC)"” on page 6/49.

Note

e The radio-interference
suppression filters of the
Compact PLUS series have
an integrated commutating
reactor.

o |f several converters are
built into a drive cabinet or
control room, acommon
shared filter with the total
current of the installed con-
verters is to be used in or-
der to avoid exceeding the
limit values. The individual
converters are to be de-
coupled with the appropri-
ate line commutating reac-
tor.



Engineering information

Compact PLUS, compact and chassis series rectifier units up to 250 kW (335 HP)

Rectifier units are used to
supply the DC bus for motor-
ing inverters with motoring
energy and enable operation
of acombined multi-motor
system.

These units do not have a
processor board and charge
the connected DC links of
the inverters immediately
after the supply voltage has
been switched on. They are
switched on and off by
means of the main contactor.

The rectifier units are to be
dimensioned for the total DC
link current of the inverter
units in motoring mode.

The rectifier units are only
thermally protected against
overload. The overload limits
must not be exceeded.

A main contactor enables a
unit to be switched on and
off at the power supply and,
in the event of a fault, also
protects the connected recti-
fier units against overload.

Compact and chassis series rectifier/regenerative units up to 250 kW (335 HP)

Rectifier/regenerative units
supply DC buses for invert-
ers with motoring energy
from a three-phase supply
and also return regenerative
energy from the DC bus to
the power supply. This is
achieved using two inde-
pendent thyristor bridges,
with the regenerative bridge
connected to the supply via
an autotransformer (for se-
lection and ordering data,
see Section 3).

Using an autotransformer for
the regenerative bridge has
the following advantage:

e Maximum motor torque at
full motor speed even in re-
generative mode.

For rapid changeovers from
infeed to regeneration, a
dead time of 15 ms has to be
taken into account.

Rectifier/regenerative units
can be ordered for mounting
in control cabinets as chassis
units only.

U1/L1

V1/L2

WA1/L3

@PERND

] .
! Line fuses

Main circuit-breaker

i M e R

Input filter B1/A1

Line commutating reactor

s l U1/ |V1/
PEVD [ I fio fi3

W1/ [1U2]1V2|1W2

Autotransformer

C/L+

e

D/L-

ATAPT20173 _
| | | | X9:5
- X9:4
[ ixgzz Terminal for 24V DC
X901~ auxiliary power supply
18
18
eee_______18
DC power bus

Fig. 6/44

Block diagram of the rectifier/regenerative unit

The main contactor can be
controlled by means of the
electronics in the standard
unit.

The electronics box of the
rectifier/regenerative unit
contains the CUR control
board. It can also accommo-
date two additional boards
(a communication and/or a
technology board). The recti-
fier/regenerative unit can
thus be automated via
PROFIBUS DP and, with the
technology boards, can per-
form distributed technology
tasks.

Functions of the CUR board

e Sequence control and oper-
atorcontrol via PMU

e Gating unitand command
stage

¢ \/oltage and current control-
ler

e Monitoring function and
actual values processing

e Terminal strip

e Communication via dual-
port RAM and the serial
SST1 interface of the basic
unit.
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Engineering information

AFE rectifier/regenerative unit (Active Front End) compact and chassis units up to 250 kW (335 HP)

Function

The main components of the
AFE rectifier/regenerative
unit are a voltage source in-
verter with a CUSA control
board. From a three-phase
power supply, it generates a
regulated DC voltage, the
so-called DC link voltage. This
DC link voltage is kept almost
constantirrespective of the
supply voltage, even during
regenerative operation.

On the three-phase side, a
supply-angle-oriented high-
speed vector controlleris
subordinate to the DC link
voltage controller. This vector

Main switch

eitheras

—load disconnector

—fused switch disconnector

—load disconnector with fuse-base

Semiconductor-protection fuses
Option:

Radio interference suppression filter

without code, only available using
order number

Basic interference suppression

Precharging resistors
Precharging contactor

Main contactor

Option:

Clean Powver filter

without code, only available using
order number

AFE reactor

Supply voltage detection
Voltage Sensing Board

AFE inverter

with CUSA control board and
DC fuses

Fig. 6/45
AFE compact units

controllerimpresses an
almost sinusoidal current
towards the supply and, with
the help of the Clean Power
filter, minimizes network
perturbations.

The vector controller also en-
ables the power factor cos ¢
and thus reactive power
compensation to be set,
whereby the drive power re-
quirement has priority.

The VSB board (Voltage
Sensing Board) functions
as a supply-angle encoder
and works according to a
principle similar to that of an
incremental encoder.

Supply
3AC

>WCO

DAB5-5854b

Vdc
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Note:

AFE inverters are aligned
inversely to the supply and
are not capable of function-
ing autonomously. In order to
function, they need at least
the following system compo-
nents:

e For the compact units
— Precharger
— Main contactor
— AFE reactor
— VSB voltage sensing
board

For safety reasons, an AFE
rectifier/regenerative unit
must be connected to the

Supply
FINCHA
i,

A |

230vac) |
24V DC

Vdc

Fig. 6/46
AFE chassis units

supply via a line contactor.
An external 24 \V power
supply is therefore always
necessary for supplying the
VSB board and the AFE
inverter.

e For the chassis units
— AFE supply connecting
module

This module contains a
Clean Power filter, a main cir-
cuit-breaker with fuses, the
230V ACand 24V DC power
supplies, as well as the VSB,
precharger and the main
contactor.

AFE supply connecting module

Main switch with fuses

Option:

Radio interference suppression
filter for the supply connecting
module available using the
code LOO

Auxiliary power supply for
AFE inverter, power section and
VSB

Precharging contactor and
resistors

Main contactor

Clean Power filter with
accompanying AFE reactor

Supply voltage detection
Voltage Sensing Board

AFE inverter

with CUSA control board and
DC fuses



Technical characteristics

Output range

e Compact units
Rectifier output
6.8t0 49 kW at 400V
Design: Compact Ato D

e Chassis units
Rectifier output
63 to 250 kW (335 HP) at
400V
Design: Chassis E to G

Optimum infeed and
regenerative operation

SIMOVERT MASTERDRIVES
AFEs are 100 % capable of
regenerative power feed-
back without the need fora
regenerative transformer.
Even during regenerative
mode, power losses do not
occuras is the case of the
pulsed-resistor method. The
transition from motoring to
regenerative mode is
stepless, with pulse-fre-
quency response. The ex-
actly regulated DC link volt-
age ensures optimum supply
of the drive inverter, making
it almost independent of the
supply voltage.

Minimal network perturba-
tions thanks to AFE with
Clean Power technology

With SIMOVERT MASTER-
DRIVES AFE, harmonics
and commutating dips are
avoided, except for a very
small residue. Optimum
agreement between the
electronically controlled
active section (AFE inverter)
and the passive section
(Clean Power filter) ensures
that almost sinusoidal
voltages and currents are
impressed in the direction
of the supply. Network
perturbations are practically
non-existent.

Maximum availability even if
the supply system is instable

With SIMOVERT MASTER-
DRIVES AFE, itis possible to
operate a drive system with
reliability and precision, irre-
spective of the properties
displayed by the power sup-
ply, i.e. active protection
against power outages, over-
voltages, frequency and volt-
age fluctuations by means of
AFE vector control and high-
speed electronic monitoring.
The downstream Clean
Power filter provides opti-
mum passive protection
against transient voltage
peaks.

If the supply exceeds the
permissible range or if it fails
completely, the electronics
reports the problem immedi-
ately, and the AFE discon-
nects the drive from the
supply by actively switching
it off. As a consequence,
inverter stalling with fuse
tripping can no longer occur
even during regenerative
mode. The back voltage of
the AFE inverter to the sup-
ply is impressed with a
highly dynamic pulse fre-
quency and tolerates even
very short power interrup-
tions in the millisecond
range. In the case of single-
phase power dips, the con-
troller distributes the power
over the other two phases
and can continue to work for
several seconds.

Optimum power
conversion

Because the AFE method
does not place stress on the
power supply systems by
producing harmonics, the
supply currents are lower.
Supply components can thus
be rated lower than with con-
ventional methods. This ap-
plies to the line transformer
and the supply leads, as well
as to the fuses and switches.

Engineering information

Optimum drive utilization
due to the step-up
controllability of the AFE
technology

Because the DC link voltage
is kept constant irrespective
of the supply voltage, lower
rating of the drive inverters
and motor currents is also
possible.

Uniform configuration

Because the AFE systemis
free of system perturbations
and very robust to line-volt-
age and frequency fluctua-
tions, uniform, reliable and
simple configuration is possi-
ble with regard to the
power-supply properties and
system perturbations.

Supply voltage range

SIMOVERT MASTERDRIVES
AFE can be operated from

a 3-phase power supply
system with or without a
grounded neutral point.
Supply voltage ranges: 3-ph.
380V AC-20 % to 460V AC
+5 %

Power system tolerances

A high-performance vector
controller with high-speed
encoder (VSB) enables oper-
ation from power systems
with fluctuating and hard-to-
define properties.

The following therefore
applies to power system
undervoltages:

a) In the case of short
voltage dips, i.e. < 1 min,
and up to 30 % of rated
voltage, unrestricted
operation is possible. If a
long-term deviation from
the rated value occurs, the
power configuration must
be redimensioned.

b) In the case of short voltage
dips lasting from approx.
20 msto 1 minand up to
50 % of the rated voltage,
a special auxiliary power
supply must be provided
and the power correspond-
ingly redimensioned.

¢) Transient supply under
voltages in the range
<20 ms are tolerated
up to 50 % of the rated
voltage.

d) Inthe case of supply dips
of > 50 %, the AFE actively
switches off with the fault
“Supply undervoltage” and
the line contactoris
opened.

The following therefore ap-

plies to supply overvoltages:

a) Transient supply overvolt-
ages in the range of 10 ms
are tolerated up to 50 % of
the rated voltage.

b) The continuously toler-
ated maximum supply
voltage is 485 V.

c¢) Short-time overvoltages
of 20 % to 30 % in the
range of 1 sto 1 min can
be tolerated, depending
on the load level.
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Engineering information

AFE rectifier/regenerative unit (Active Front End) compact and chassis units up to 250 kW (335 HP)

Clean Power filter

Whereas the Clean Power
filter is generally necessary
for the chassis units (sizes E
to G), itis optional in the case
of compact units.

For very small line transform-
ers, i.e. fora power ratio of
PAFE t0 Prians = 1:5, use of
this filteris recommended
(e.g.if PArE=6.8kW, a
Clean Power filter should be
used for line transformer
outputs < 34 kVA).

Basic interference-
suppression board

The basic interference-sup-
pression board must be used
if an EMC filter has not been
configured to ensure basic
EMC interference-suppres-
sion. Itis only permissible to
use this board together with
grounded supply systems.

Nominal power rating and
rectifier/regenerative
power rating

The rectifier/regenerative
power rating describes the
actual power of the AFE in-
verter when cos¢ = 1 and at
the rated voltage. There is
also the term “nominal
power rating”. This termis
used purely for cross-refer-
encing the AFE inverter to its
corresponding motor-side in-
verter for stocking spare
parts (the AFE inverters and
standard SIMOVERT
MASTERDRIVES inverters
with identical nominal power
ratings have identical power
sections). Itis therefore pos-
sible to use the same spare
parts in the power section
for both units.

Example:

An AFE inverter with 6.8 kW
infeed/regenerative power
rating has the order number
6SE7021-0EA81. Which
spare parts and how many
are kept can then be derived
from the basic inverter with a
nominal power rating of

4 kW (5 HP),i.e. withanin-
verter of the type
B6SE7021-0TAB1.

Ordering examples

1stexample:

AFE rectifier/regenerative
unit with 63 kW, 400 V
(chassis unit) with operating
instructions

Position 1

AFE supply connecting
module
6SE7131-0EE83-2NAO
Position 2

AFE inverter
6SE7031-0EE8B0

Position 3

Operating instructions
B6SE7080-0CX86-2AA0

2nd example:

AFE rectifier/regenerative
unit with 6.8 kW, 400V
(compact unit with minimum
configuration)

with EMC filter

Position 1

AFE inverter
6SE7021-0EA81

Position 2

VSB with housing
6SX7010-0EJOO

Position 3

AFE reactor
6SE7021-3ES87-1FGO
Position 4

Precharging resistors
6SX7010-0AC81 (3 pieces)
Position b

EMC filter
6SE7021-0ES87-0FB1
Precharging contactor:
3RT1016 with 24V control
voltage.

Note

A 24V power supply must be
provided from the plant side.
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Short-time current
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Fig. 6/47

Definition of the rated value and also the overload and base load current

160 %

Converter current/power

Short-time current

Rated current

(continuous)
100%--fF-F---------- o
91 %
1 30s Base load current (with gverload capability)
I I
[« 300s q
g
8
3
Zr7
Fig. 6/48

Additional definition of the rated value and the overload and base load values

Rated data and continuous
operation of the AFE
inverters

The line voltage used as a
basis is 400 V. The power
section is protected against
overload using I2t moni-
toring.

The units are designed for
continuous operation with an
AFE input current Iyy. If this

current is used over along
period of time (> 60 s),
corresponding to 100 % of
the value of Fig. 6/47 or 6/48,
the unit reaches its maxi-
mum permissible operating
temperature and the It
monitoring does not allow
any overload above this.



Overload capability of the
AFE inverters

For more information, see
“Qverload capability of the
converter”, page 6/18.

Installation conditions and
correction factors

For more information, see
page 6/19.

Notes on dimensioning of
the AFE rectifier/
regenerative power

Appropriate selection of the
AFE inverters is supported
by the PATH engineering
tool.

Due to the sinusoidal, pre-
cisely controlled voltages
and currents, SIMOVERT
MASTERDRIVES AFEs can
be engineered very simply
and reliably.

The following applies:
Pare = 1.73 - Vsupply - IAFE =
Prech + Flosses

The power loss is determined
by the efficiency of the in-
verters and the motor, typi-
cally 10 % of the drive power
in total. The mechanical
power, i.e. the product of the
motor torque and the motor
speed, is defined by the ap-
plication. What is decisive for
dimensioning, therefore, is
the power and not the
torque, as is the case with

Engineering information

drive inverters. One or sev-
eral inverters can be con-
nected to the output of the
AFE. The maximum con-
nected inverter power can
exceed the rated power of
the AFE by a factor of 4.

The continuous power drawn
from the supply may not ex-
ceed the rated power of the
AFE inverter.

Operation and control

The unit can be controlled by
means of the following ele-
ments:

e PMU parameterizing unit

e Optional OP1S operator
panel

e Terminal strip
e Serial interface.

In combination with auto-
mation systems, the unitis
controlled via optional inter-
faces (e.g. PROFIBUS DP) or
via technology boards (T100,
T300).
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Engineering information

e

Braking units and braking resistors

In the Compact PLUS series,
the brake chopperis already
contained as a standard
component in the converter
and rectifier units. Only the
braking resistor has to be
configured and connected
up.

Forthe compact and chassis
units, braking units must be
used. Inthe range Pog = 5 kW
t0 20 kW, they consist of a
chopper power section and an
internal load resistor.

: -—--——-h

An external load resistor can Fig. 6/49

be connected to increase the  Braking unit and external braking resistor

available braking power or to

increase the continuous

braking power. The internal i

load resistor must be dis- I 1

abled by removing the con- :

necting jumper when an ex- |

ternal load resistor is used :
I
|
I
|

NI

Terminal
jumper

(see Fig. 6/50).

DAB5-5178a

Load resistors up to
D 20 kW, integrated

Fig. 6/50
Block diagram of a braking unit with internal braking resistor

7y AlE T ™

Py 1 e LI

ADAB5-5180b

P, 0.03

1725 72.5 tis

Fig. 6/51
Load diagram with internal braking resistor

Protective functions indicated via the LEDs mounted in the braking unit

Overcurrent Overcurrent has occurred.
Reset necessary
Overload The braking unit is powered down after the permissible 2t-value

has been exceeded. The unit is ready for operation again after
elapse of the defined pause intervals.

Overtemp Temperature of the heat sink too high; self-resetting once the
temperature falls below preset threshold.
Ready Ready for operation, DC voltage is connected (LED is on).
operating Braking unit is operating (LED flashes)
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Braking units and braking resistors (continued)

Units with 50 kW to 170 kW
braking power require an ex-
ternal load resistor, which is
to be connected to the brak-
ing units (see fig. 6/52).

The braking units can be con-
nected in parallel to increase
the power. Each braking unit
requires its own load resis-
tor. The maximum permissi-
ble continuous braking
power (with an external re-
sistor) connected to a con-
verter orinverteris

Ppemax = 0.6 Py
Paomax < 2.4 Py,

Note

When the internal load
resistoris used, Py can be
used for a braking time of
2.5 sand P3 fora braking
time of 1.4 s with acycle
period of 72.5 s (see Fig.
6/51).

Where a braking unit is con-
nected directly to the DC
link, a fuse as described in
Section 3 “Selection and or-
dering data” must be used.

DC power bus

The DC link voltage is
supplied by rectifier units,
rectifier/regenerative units or
AFE rectifier units from the
three-phase supply.

If this solution is used with
inverters connected toa DC
bus, the following advan-
tages can be exploited in
comparison to single con-
verters.

o If individual drives work in
the regenerative mode, en-
ergy is exchanged via the
DClink. If overall regenera-
tive power occasionally oc-
curs, e.g. simultaneous
shutdown of all drives, a
central braking unit can be
utilized.

Fig. 6/52

NI
1%

DAB5-5177a

Block diagram of a braking unit with external braking resistor

12 Al430)

P2 1

Py 0.25

Ppg= Continuous power
Py = 4 Ppg= Power which is permissible every 90 s for 20 s

i

\

i

Engineering information

External load
resistors
5 kW to 200 kW

P; =6 Ppg= Power which is permissible every 90 s for 3 s

\ ADA65-6094

i

i

Fig. 6/53

3

T
20 23

Load diagram with external braking resistor

90

Fig. 6/54

DC voltage bus for Compact PLUS units

|
t/s

DC power
bus

— PE
DIL-

C/L+

DA65-5165
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Engineering information

DC power bus (continued)

e In comparison to single
converters, the required
mounting space can be re-
duced, as supply-side com-
ponents such as fuses,
contactors and switchgear
as well as line commutat-
ing reactors only have to be
provided once at a central
location.

The DC busis a DC voltage
system which supplies the
individual inverters. In the
case of the Compact PLUS
units, the DC bus systemis
integrated and, for the com-
pact and chassis units, it
should be planned and or-
dered separately.

Compact PLUS units

DC voltage is distributed to
all the components of the
Compact PLUS by means of
a 3-phase bus system (C/L+;
D/L- and PE) using standard
copper rails (cross-section
3mmx 10 mm (0.12 in x
0.391in)). The current-carrying
capacity is 120 A.

A DC system can also be
connected using the DC link
module (see page 6/35) or
busbarmounting terminals
(e.g. from Phoenix, AKG35/
AZK35 up to wire cross-
section 25/35 mm?2). The in-
sulation and appropriate pro-
tection of this supply is the
responsibility of the user.

The DC link module may be
used for connecting the DC
bus system of the Compact
PLUS units to the DC bus
system of the compact units
and vice versa.

Compact and chassis units

The DC bus is supplied viaa
rectifier unit or a rectifier/
regenerative unit whose
line-side fuses also protect
the DC bus against short-
circuits and overload.

The inverters and braking
units can be connected to
the DC bus in three ways:

e Direct connection with the
fuses integrated in the unit.
Option: L30
forsizesEto G

e Electromechanical connec-
tion (Fig. 6/55).
A load-switch disconnector
(2-pole connection) with
two SITOR fuses (which
protect the inverter) con-
nects the inverters and
braking units to the DC bus.
The DC bus must be de-
energized when inverters or
braking units are switched
on- or off-line. For ordering
data, see Section 3.

Electrical connection

(Fig. 6/56). A load-switch
disconnector (2-pole con-
nection) with SITOR fuses,
precharging resistors and a
contactor connects invert-
erstothe DC bus. Inthe
standard version, the
contactor can be operated
by the electronics of the
inverter. The inverters can
thus be switched on-/
off-line while the DC bus is
charged. For ordering data,
see Section 3.

The suggested components
have rated insulation volt-
ages of = 1000V when used
under conditions according
to DIN VDE 0110 and with
pollution degree 2.

DC voltage Precharging
range contactor type
280Vto 780V 3TC44
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DC power bus

-
I = i
I

DAB5-5317b

Inverter

Fig. 6/55
Electromechanical connection

DC power bus

(Cj[“’

Inverter

Fig. 6/56
Electrical connection

Fuse switch
disconnector with
semiconductor
protection

Fuse switch

I disconnector

Precharging contactor with
precharging resistors




Free-wheeling diode on the DC bus

When using Compact PLUS
units, a free-wheeling diode
is not necessary.

If Compact PLUS units are
used with compact/chassis
units, free-wheeling diodes
are to be used if the nominal
power ratings exceed the
specified range (see table).

With multi-axis drives (invert-
ers connected to a common
DC bus) the free-wheeling
diodes must be used for the
following applications:

1. When a braking unitis
connected

2. When the output range
(incl. rectifier/regenerative
units) exceeds the levels
in the following table.

Engineering information

DC voltage range

Nominal power rating or rated current

of the inverters

510V to 650V

2.2kWto 156 kW (6.1 Ato 34 A)

(3HPto 20 HP)
55kWto45kW (13.2At092 A)
(7.5 HP to 60 HP)

18.5 kW t0 90 kW (47 Ato 186 A)
(25 HP to 120 HP)

37 kW to 160 kW (72 Ato 315 A)
(50 HP to 215 HP)

45 kW to 250 kW (92 Ato 510 A)
(60 HP to 335 HP)

110 kW to 1300 kW (210 Ato 2740 A)
(150 HP to 1740 HP)

Dimensioning of the system components for multi-axis drives

Dimensioning of the
rectifier units

Rectifier units, Compact
PLUS 15 kW

e Inverters:
The maximum total inverter
output (total of all nominal
power ratings) which may
be connected is limited to
double the nominal power
rating of the rectifier unit.

e Capacitor modules:
4 capacitor modules can be
connected. The capacitor
modules do not have to be
taken into account because
they have their own internal
precharging resistors. The
envisaged connections for
precharging from the recti-
fier unit to the capacitor
module, however, must be
taken into account.

Rectifier units, Compact
PLUS, 50 kW and 100 kW

e Inverters:
The maximum connectable
total inverter output (total
of all nominal power rat-
ings) that can be connected
is limited to three times the
nominal power rating of the
rectifier unit.

e Capacitor modules:
8 capacitor modules can be
connected. Due to current
controlled precharging, ca-
pacitor module precharging
viaresistors is not neces-
sary. The precharging termi-
nals on the capacitor mod-
ule remain unused.

Rectifier units, Compact,
15 kW and 37 kW

e Inverters:
The maximum DC link in-
verter current of 45 A must
not be exceeded in the
case of the 15 kW rectifier
unitand 95 Ain the case of
the 37 kW unit.

e Capacitor modules:
The Compact PLUS capaci-
tor modules cannot be con-
nected.

Rectifier units, 75 kW to

250 kW and rectifier/
regenerative units, 7.5 kW to
250 kW

e Inverters:
The maximum total inverter
output (total of all nominal
power ratings) that can be
connected is limited to
three times the nominal
power rating of the rectifier
unit or the rectifier/regener-
ative unit.

e Capacitor modules:
Compact PLUS capacitor
modules can be connected
as an option. The DC link
module is used for connect-
ing the Compact PLUS
busbar system.

For planning purposes, a
capacitor module corre-
sponds to an inverter out-
put of 45 kW (60 HP).

Dimensioning of the
line-side components for
compact and chassis units

The assignments given in
the tables in Section 3 apply.

Dimensioning of the
line-side components for
Compact PLUS rectifier
units

e The line-side contactors,
circuit-breakers, fuses,
commutating reactors or ra-
dio-interference suppres-
sion filters are determined
in accordance with the rec-
tifier unit.

If the sum of the connected
inverter ratings is higher
than that of the rectifier
unit, the line-side compo-
nents must be dimen-
sioned in accordance with
the rectifier unit.

If the sum of the connected
inverter ratings is smaller
than that of the rectifier
unit, the line-side compo-
nents can be dimensioned
with lower ratings if an
overload of the compo-
nents on the incoming side
can be ruled out. Values
should not fall below the
following levels.

15 kW rectifier unit:

The line-side components
fora 7.5 kW unit are to be
selected as a minimum.
50 kW rectifier unit:

The line-side components
fora 30 kW unit are to be
selected as a minimum.
100 kW rectifier unit:

The line-side components
fora b5 kW unit are to be
selected as a minimum.

If, forexample, four inverters,
each with an output of

1.5 kW, are connected to a
15 kW rectifier unit, the
line-side components of the
nearest unit can be selected,
in this case the line-side
components fora 7.5 kW
unit.

Dimensioning of the
line-side components for
Compact PLUS converters
with inverters

The line-side contactors,
circuit-breakers, fuses,
commutating reactors orra-
dio-interference suppression
filters are selected in accor-
dance with the total output
of the converter and all the
inverters connected to the
DC bus (see Page 6/6).
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SIMOVERT MASTERDRIVES Motion Control

Engineering information

3
Integration of the electronics options PLUS u H“\ 15

Com

Electronics box
for compact and
chassis units

______ Mounting position 1
for CUMC board

Mounting position 3
Mounting position 2

Chassis unit

Backplane bus

i Compact unit
77 LBA adapter 7

|ot 9 ADB adapter
24 board with mounted
option boards

DA65-5472¢

Compact PLUS unit
Fig. 6/57
Integrating/mounting option boards in Compact PLUS, compact and chassis units.
There are up to six slots avail-  does not exist in the com- If slots D to G are needed, See also page 3/8, "Acces-
able for mounting option pact/chassis design. Itisonly  the LBA (Local Bus Adapter) sories for compact and chas-
boards in the electronics box used in the Compact PLUS must first be installed. sis units”.

of converters and inverters. series.
The slots are designated
with the letters A to G. Slot B

An adapter board is neces-
sary for slots D and E and ad-
ditionally for F and G respec-
tively.
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Components which can be
fitted in Compact PLUS con-
verters and inverters

The encoder board for
closed-loop motor control
must be plugged into

slot C.

An additional encoder board
for the machine encoder can
be plugged into one of the
other slots.

Components which can be
fitted in the electronics box
of compact and chassis units

The encoder board for
closed-loop motor control
must be plugged into

slot C.

An additional encoder board
for the machine encoder can
be plugged into one of the
other slots.

Special factors when a T100,
T300 or T400 technology
board is used

The technology boards can
only be used in compact and
chassis units, notin Com-
pact PLUS units.

e The technology board must
be plugged into mounting
position 2 in the electronics
box.

e Only one communication
board (CBP2, CBC, etc.)
can be plugged in, and
mounting position 3 must
be used. The communica-
tion board is then mounted
on an ADB adapter board in
slot G.

The communication board
communicates directly
with the technology board.

SIMOVERT MASTERDRIVES Motion Control
Engineering information

A maximum of 2 expansion
boards, 2 communication
boards, 2 encoder boards
and 2 SIMOLINK boards can
be used.

Mounting position 3 is to be
used only if mounting posi-
tion 2 is occupied.

A maximum of 2 terminal ex-
pansion boards, 2 communi-
cation boards, 2 SIMOLINK
boards and 2 encoder boards
may be used.

o [f the SIMOLINK SLB board
is used, it must be plugged
into a slot on the base
CUMC electronics board,
preferably slot A. The SLB
board communicates di-
rectly with the base unit.
Signal connections to the
T300 can be established
using the logical binector/
connector links.

e The EB1 and EB2 expan-
sion boards can be fitted in
slots Aor Conly.

Option
boards

Slot
A

Encoder boards

SBP
SBR1, SBR2
SBM2

Communication boards

CBP2
CBC

SIMOLINK board

SLB

Expansion boards

EB1
EB2

® Possible

— Not possible

Option
boards

Mounting position
1 3

cumcC

Slots
A C F G D E

Board plugged in

® in mounting position 2 (slot D or E):

Code K11 + KO1 necessary

® in mounting position 3 (slot F or G):

Code K11 + K02 necessary

Encoder boards

SBP
SBR1, SBR2
SBM2

Maximum number of
components in the
electronics box

Communication boards

CBP2
CBC

2 o - @) - e
e o - @) - e

Max. two communi-
cation boards can be
inserted

SIMOLINK board

SLB

Max. two SLB can be
inserted

Expansion boards

EB1 o) o) e [ ] ) [ ] Max. two EB1 boards
can be inserted
EB2 o) o) e [ [ ] [ Max. two EB2 boards
can be inserted
® Possible 1) Slot/slots for T100, T300 and
) T400.
— Not possible
2) Not permissible in the case of
A-type compact units.
1 3 2
/ <4mm) Dataflow
3
8 >< Slot F cannot be used
o
Fig. 6/58

Integration of technology boards in the electronics box

Siemens DA 65.11 - 2003/2004
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SBR option board for resolvers

The SBR option board (Sen-
sor Board Resolver) enables
aresolver to be connected to
the converter/inverter mod-
ules.

The SBR option board is
available in two versions:

¢ SBR1 Option board for
connecting a
resolver

e SBR2 Option board for
connecting a
resolver with
additional incre-
mental-encoder
simulation.

Connectable resolvers

All standard available 2-pole
resolvers and resolvers with
the same number of pole
pairs as the motor can be
connected to the option
board. Adaptation to the dif-
ferent types takes place on
the option board by means of
automatic adaptation of the
signal amplitude and of the
sampling time.

System connector

DA65-5108

Fixing screw

Fig. 6/569
View of the SBR option board

Temperature sensor

In addition to aresolver, a
temperature sensor (KTY or
PTC sensor) for monitoring
the motor temperature can
be connected to the option
board.

Siemens DA 65.11 - 2003/2004

Incremental-encoder
simulation

The SBR2 option board is
equipped with an incremen-
tal-encoder simulator. It pro-
vides the signals, A+, A-, B+,
B-, Zero+ and Zero- with TTL
level which are available via
an additional connector on
the front of the board.

Co HHHE}\HHH!

Fixing screw

X414
25-pin Sub-D terminal for
resolver and KTY/PTC

X410
Incremental-encoder simulation
(only with SBR2)

Terminals

The option board has the fol-
lowing terminals for signal
cables:

e X414 Encoder connection
via a 25-pole Sub-D
male connector

e X410: Incremental-en-
coder simulator via
6-pin terminal strip
(SBR2 only)
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X414 - Encoder terminal Pin Description Range
3 Resolver output voltage sin + -
The resolveris connected via a 25-pin Maximum connectable encoder- -
Sub-D socket on the front of the op- cable length with compliant scree- 4 Resolver output voltage sin - -
tion board. ning'): 160 m (492 ft) 5 Internal screen for 3 and 4 -
For prefabricated cables, see page 6 Resolver output voltage cos + -
3/31. 7 Resolver output voltage cos — -
8 Internal screen for 6 and 7 -
9 Resolver excitation Vsg OVto7V
[ Automatic adaptation,
11 Ground for resolver excitation 5 kHz t0 10 kHz sine
13 Motor-temperature monitoring, PTC/KTY —
24 Internal screen for 13 and 25 -
25 Motor-temperature monitoring PTC/KTY -
Housing Equipment grounding conductor -
X410 - Incremental-encoder simulation (SBR2 board) Pin Designation Description Range
90 A+ Incremental-encoder simulation, 5VTTL level
The incremental-encoder simulation The simulation signals are available A+ track RS422 (standard)
signals generated on the option as differential signals witha5 VvV TTL — 3 : :
board can be detected at terminal level. o1 A rf;?;;l?ntal encoder simulation,
X410. )
) Maximum encoder-cable length that 92 B+ Incremental-encoder simulation, 5V TTL level
The option board generates 1024 pul- can be connected with compliant B+ track RS422 (standard)
ses per resolver pole-pair. Correspon- screening’): 25 m (82 ft) - -
dingly, with a two-pole resolver, 512 93 B- Incremental-encoder simulation,
or 1024 pulses are generated. With a B-track
four-pole resolver, 1024 or 2048 pul- 94 N+ Incremental-encoder simulation, 5V TTL level
ses are generated and, with a six-pole Zero+ track RS422 (standard)
resolver, 1536 or 3072 pulses. - -
95 N- Incremental-encoder simulation,
Zero—track

Max. connectable cross-section: 0.14 0.5 mm2 (AWG 20)

1) See page 6/49, "“Electromagnetic
compatibility”.
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SBP option board forincremental encoders

The SBP option board
(Sensor Board Pulse)
enables connection of an
incremental encoder or a
frequency generator to the
converter and inverter for
setting the frequency or
speed setpoint for SIMOVERT
MASTERDRIVES.

Connectable incremental
encoders and frequency
generators

The SBP option board can
also be used to evaluate an
external encoder or fre-
quency generator.

All standard available incre-
mental encoders can be con-
nected to the option board.

The pulses can be processed
in a bipolar orin a unipolar
mannerasa TTL orHTL
level.

The following maximum
pulse frequencies apply:

¢ 410 kHz for evaluation of
encoder signals

o 1 MHz for frequency
generators

X400

Switch of the
bus termination
resistances
track A, B, zero

64-pole system
connector

Switch for
encoder supply

Fixing screw

Fig. 6/60
View of the SBP option board

Monitoring by evaluation of
the control track is also pos-
sible.

The supply voltage of the
connected encoder or fre-
guency generator can be set
tobVor15V.

Siemens DA 65.11 - 2003/2004
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X400

X401

Terminals

Temperature monitoring

In addition to an incremental
encoder, a temperature sen-
sor (KTY or PTC sensor) can
be connected to the option
board to monitor the motor

The option board has two
terminal strips for the signal
wires.

Forinformation on custom-
ized encoder cables for mo-

temperature. e
P tor fitting encoder and exter-
nal encoders, refer to Cata-
logNCZ.
Terminal  Designation Description Range
60 +Vss Power supply for 5V/15V
incremental encoder I, = 250 mA
61 —Vss Ground for
power supply
62 —temp Minus(-) terminal -
KTY84/PTC100
63 +temp Plus(+) terminal 3mA
KTY84/PTC 100 Accuracy =1 %
64 Ground coarse/fine  Ground -
65 Coarse pulse 1 Digital input for -
coarse pulse 1
66 Coarse pulse 2 Digital input for -
coarse pulse 2
67 Fine pulse 2 Digital input for -

fine pulse 2

Max. connectable cross-section: 0.14 - 1.5 mm2 (AWG 16)
Terminal 60 is at the top when installed.



Engineering information

X401 Terminal ~ Designation Description Range
) 68 A+ track Plus(+) terminal TTL/HTL/HTL, unipolar
Maximum encoder cable Track A
length which can be con- 69 A-track Minus(-) terminal TTWHTLHTL, unipolar
nected with compliant Track A
screening1 ): 70 B+ track _l?’lgif:%terminal TTL/HTL/HTL, unipolar
— 100 m (328 ft) (TTL signals) - , ;
~ 150 m (492 ft) with A and B 71 B-track 'I'\'/lrg::LliSl(;) terminal TTL/HTL/HTL, unipolar
track (HTL S|gna|_s) 72 Zero pulse + Plus(+) terminal TTL/HTL/HTL, unipolar
— 300 m (984 ft) with A+/A- Zero track
and B+/B—track (HTL sig- 73 Zero pulse — Minus(-) terminal TTL/HTL/HTL, unipolar
nals). Zero track
74 CTRL + Plus(+) terminal TTL/HTL/HTL, unipolar
Control track
75 CTRL-=M Minus(-) terminal TTL/HTL/HTL, unipolar

Control track = Ground

Max. connectable cross-section: 0.14 - 1.5 mm?2 (AWG 16)
Terminal 68 is at the top when installed.

Voltage range of the encoder inputs RS422 (TTL) HTL bipolar ~ HTL unipolar
Voltage range — Max. 33 V; min.-33V
Note sion, itis recommended for Input
If unipolar signals are con- cable lengths over 50 m _ l\/oltatge range + Max. 33 V; min. -33V
nected, one ground terminal (164 t) that the four termi- e . , :
for all signals at the CTRL— gaT';f—bB—b 2610 pu(ljse:jand Si\ggfgrlﬂglliﬁa%fe—Low MinT1Sm - Minz nAY
—be bypassed an

terminal is sufficient. Due to
possible interference emis-

Switching level of Max. 150 mV Max. 2V Max. 8V

connected to the encoder differential voltage — HIGH

ground.
Voltage range of the digital inputs Rated value Min. Max.
Voltage range LOW oV -0.6V 3V
Note Voltage range HIGH 24V 13V 33V
The inputs are non-floating. Input current LOW =2mA
The rough pu|se is smoo- Input current HIGH 10 mA 8mA 12mA

thed with 0.7 ms, the fine
pulse with approx. 200 ns.

1) See page 6/49, “Electromagnetic
compatibility”.

Siemens DA 65.11 - 2003/2004
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SBM/SBM2 option board forincremental encoder/absolute-value encoder

The SBM/SBM2 board
(Sensor Board Multiturn/sin/
cos incremental encoder

1 Vpp) enables connection
and evaluation of sin/cos
incremental and multiturn
encoders.

Incremental encoders with
410 16384 lines per revolu-
tion are supported.

System connector

For the multiturn phase-
angle encoder, the usual
communication protocols
are supported (EnDat and
SSI) with baud rates from
100 kHz to 2 MHz.

Fixing screw

X424 (connector)
25-pin Sub-D terminal for
Encoder with KTY/PTC

X420
Incremental-encoder simulation

Fixing screw
The supply voltage for the
encoders canbe setto 5,
75V or 15 V. By connecting
the sense cable, the voltage
of long encoder cables can
be monitored and corrected
at the encoder input (4-wire
principle).

Fig. 6/61
View of the SBM2 option board

In addition to the processing
of encoder signals, the motor
temperature is also detected
(either KTY or PTC sensors).

The A+, A—, B+, B—, zero+

Extended functionality of
the SBM2

o Adjustment of the encoder
voltage supply by means of

RS422 standard. The num-
ber of pulses/revolutions
corresponds to the number
of lines of the incremental
encoder or multiturn en-

Note

The SBM2 is supported from
Version 1.3 of the Motion
Control firmware upwards!

software parameter P145 and zero- signals are pro- coder. Forinformation on custom-
_ _ vided by the incremental- ized encoder cables for mo-
« High resolution (approx. encode¥ simulator via an tor fitting encoder and exter-
7 -106 Increments per rev- additional connector on the nal encoders, see Catalog
olution) possible also for ex- front of the board using th NCZ.
ternal encoders. rontorthe board using the
X424 - Incremental encoder Pin Designation Description
terminal
) 1 P incremental encoder 5V/7.5V/15V switchable, 1,5 = 390 mA
Maximum connectable encoder -
cable length with compliant 2 M incremental encoder ~ Ground
screening'): 100 m (328 ft) 3 A+ Ves=1V
4 A (0.8Vto1.2V)
5 Internal screen
6 B+ Vos=1V
7 B- (0.8Vto1.2V)
8 Internal screen
13 +temp Motor-temperature monitoring PTC/KTY
14 5V sense Sensor input for 5 V voltage control
16 0V sense Reference for Pin 14
17 R+ Zerotrack Vgg=0.5V
18 R- (0.2V-0.8V)
19 C+ 1 sine/revolution Vg =1V
20 c (0.8V-1.2V)
21 D+ 1 cosine/revolution Vgg =1V
22 D- (0.8V-1.2V)
24 Internal screen
25 —temp Motor-temperature monitoring PTC/KTY

Housing External screen

1) See page 6/49, "“Electromagnetic
compatibility”.
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X424 - Terminal for absolute-value  Pin Designation Description
multiturn encoder

. 1 P incremental encoder 5V/7.5V/15V switchable, I, = 390 mA
Maximum connectable encoder - Ground
cable length with compliant 2 Mincremental encoder
screening'): 100 m (328 ft) 3 A+ Ves=1V
4 A (0.8V-1.2V)
5 Internal screen -
6 B+ Vos=1V
7 B- (0.8V-1.2V)
8 Internal screen —
10 Pulse + Baud rate 100 kHz to 2 MHz
12 Pulse— RS422
13 +temp Motor-temperature monitoring PTC/KTY
14 5V sense Sensor input for 5 V voltage control
15 Data + RS485
16 0V Sense Ground, sensor input
23 Data— RS485
24 Internal screen -
25 —temp Motor-temperature monitoring PTC/KTY
Housing External screen -
X420 - Incremental-encoder Terminal Designation Description Range
simulation
. 80 A+ Incremental-encoder simulation, RS422 standard
Maximum connectable encoder track A+
cable length with compliant - ;
screening): 25 m (82 ft) 81 A- Incremental-encoder simulation,
track A—-
82 B+ Incremental-encoder simulation, RS422 standard
track B+
83 B- Incremental-encoder simulation,
track B—
84 N+ Incremental-encoder simulation, RS422 standard
track zero+
85 N- Incremental-encoder simulation,
track zero—

Max. connectable cross-section: 0.14—0.5 mm2 (AWG 20)

At terminal X420, the signals of the incremental-encoder simulator, which are generated on the option board, can be
picked up.

A non-existing zero pulse (if a multiturn encoder is connected) is simulated by the board.
The simulation signals are available as differential signals in accordance with the RS422 standard.

1) See page 6/49, "“Electromagnetic
compatibility”.
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EB1 expansion board

With the EB1 (Expansion
Board 1), it is possible to ex-
pand the number of digital
and analog inputs and out-
puts.

The EB1 expansion board
has

¢ 3digital inputs

¢ 4 bidirectional digital in-
puts/outputs

o 1 differential analog input
signal which can be used as
a current/voltage input

e 2 analog inputs (single-
ended) which can also be
used as digital inputs

¢ 2 analog outputs

¢ 1 input for the external 24 V
power supply for the digital
outputs

The EB1 expansion board
can be integrated into the
electronics box. The slot for
this board is indicated in the
description on page 6/60.

Fixing
screw

64-pole
system connector

DA65-5169

X480

X481

Jumpers X486,
X487, X488
Fixing
screw
Fig. 6/62
EB1 expansion board
24 V ext. 38 __)(480
7

— 39

43

44

45

-y

46

40

0

Out/In _‘_S_L

24V

la—
—

la—
—
[—

—
[—

—=

41

24V

42
47

49

50

——
——
——
[——
boee
s
(07

In

N\ 48
4

+10V +20mA 51

.
@

54

Fig. 6/63

4 bidirectional digital inputs/outputs

24V supply (external)
The supply must be
dimensioned for the
output currents of the
digital outputs.

4 bidirectional digital
inputs/outputs

24 V/4 kR (input)

24 V//100 mA (output)

3 digital inputs
24 V4 kQ

2 analog outputs
11 bits + sign
+10V/5 mA

1 analog input
(differential)

13 bits + sign

+ 10 V/40 k<2 (voltage)

+ 20 mA/250 Q (current)

2 analog inputs
(single-ended)

13 bits + sign

+10 V/40 kQ

Also useable as

digital inputs

Switching threshold 8 V

Circuit diagram of the EB1 expansion board

Siemens DA 65.11 - 2003/2004
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Connection X430

The following connections
are provided on the terminal
strip:

¢ 3 digital inputs

o 4 bidirectional digital
inputs/outputs

Connection X481

The following connections
are provided on the terminal
strip:

o 1 differential analog input,

which can be used as a cur-

rent and voltage input

¢ 2 analog inputs (single-
ended) which can also be
used as digital inputs

e 2 analog inputs

Technical Data

The ground cables are pro-
tected by areactor. Terminal
46 is at the top when fitted.

Note

An external 24V supply is
necessary and must be
dimensioned for the currents
of the digital outputs.

The ground cables are pro-
tected by areactor.
Terminal 47 is at the top
when fitted.

Engineering information

Terminal Designation ~ Description Range

38 M Ground digital oV

39 P24 ext. Ext. 24V supply 20Vto33V
40 DI1 Digital input 1 24V, R =4kQ
41 DI2 Digital input 2 24V, R =4kQ
42 DI3 Digital input 3 24V, R =4kQ
43 DIO1 Digital input/output 1 As input:

44 DIO2 Digital input/output 2 24V, 4kQ

45 DIO3 Digital input/output 3 As output:

46 DI04 Digital input/output 4 Output voltage

P24 ext. 100 mA

Max. connectable cross-section: 0.14 - 1.5 mm2 (AWG 16)

Terminal Designation  Description Range

47 AO1 Analog output 1 +10V, 5 mA

48 AO2 Analog output 2 +10V, 5 mA

49 AOM Ground analog output oV

50 AP Analog input 1 + Voltage: + 10V, 40 kQ
51 AINN Analog input 1 - Current: £ 20 mA, 250 Q
52 Al2 Analog input 2 +10V, 40 kQ2

53 Al3 Analog input 3 +10V, 40 kQ

b4 AlM Ground analog input oV

Max. connectable cross-section: 0.14 - 1.5 mm?2 (AWG 16)

Designation
Digital inputs

Value
DI1, DI2, DI3

e \/oltage range LOW
® Voltage range HIGH
® |nput resistance

® Smoothing

® Electrical isolation

0V (-33Vto+5V)
+24V( 13Vto33V)
4kQ

250 us

None

Bidirectional digital inputs/outputs

DIO1, DIO2, DIOS, DIO4

As input

e \/oltage range LOW
e \/oltage range HIGH
® |nput resistance
As output

0V (-33Vto+bV)
+24V( 13Vt033V)
4kQ

e Voltage range LOW <2V
e \oltage range HIGH > P24 ext.-2.6V
Analog input (differential input) AP, AINN
® |nput range
Voltage =11V
Current +20 mA
® |nput resistance
Voltage 40 k€2 to ground
Current 250 Q to ground
e Hardware smoothing 220us
® Resolution 13 bits + sign
Analog input (single-ended) Al2, AI3, AIM
® |nput range +11V
® |nput resistance 40 kQ to ground
® Hardware smoothing 220us
e Resolution 13 bits + sign
Analog output AO1, AO2, AOM
e \/oltage range +10V
® |nput resistance 40 kQ to ground
e Hardware smoothing 10us
® Resolution 11 bits + sign
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EB2 expansion board

With the EB2 expansion
board (Expansion Board 2),
the number of digital and an-
alog inputs and outputs can
be expanded.

The EB2 expansion board
has

o 2 digital inputs

¢ 1 relay output with change-
over contacts

¢ 3 relay outputs with make
contact

o 1 differential analog input
signal which can be used
as current input or voltage
input

¢ T analog output
e 24\ power supply for the
digital inputs

The EB2 expansion board
can be integrated into the
electronics box. The slot for
this board is indicated in the
description on page 6/60.

Siemens DA 65.11

Fixing
screw

64-pole system
connector

Jumpers
X498, X499

Fixing

°
e
=
8
8

X490

X491

screw

Fig. 6/64
EB2 expansion board

38

39 O__l (L‘f
40

1 relay output with

changeover contact

AC: 60V, 60 VAcosp =1
16 VAcosp = 0.4

DC:60V, 24 W

41

42

43

3relay outputs with

make contact
> AC: 60V, 60 VAcosp =1

44

45

16 VAcos¢p =0.4
DC: 60V, 24 W

46

47 —3(49/? o1 _0..-+20 mA 9 bits + sign
< 230,410V + 10 V/6 mA (voltage)

1 analog output

l i
l
é Z
X499
D
A

+20mA/600 Q (current)

49

t

+10 V +20 mA 50
51

X498 1 analog |nput (differential)
11 bits + sign
+10 V/40 kQ (voltage)
+ 20 mA/250 Q (current)

Af
24Vext.s- 52

+ 24V AUX (short circuit proof)

24V

2 digital inputs
24 V/A kQ

TTL

Fig. 6/65
Circuit diagram of the EB2 expansion board

-2003/2004
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Connection X490 Terminal Designation Significance
38 DO13 Relay output 1, break contact
Load capability of the relay contacts 39 DO12 Relay output 1, make contact
Type of contact Changeover contact 40 DO11 Relay output 1, reference contact
Maximum switching voltage 60V AC,60VDC 41 D022 Relay output 2, make contact
Maximum switching output 16 VA at 60V AC (cos ¢ = 0.4) 42 DO21 Relay output 2, reference contact
Gg\\//\'f 2: ggxé% (cosp=1.0) 43 D032 Relay output 3, make contact
24\W at60VDC 44 DO31 Relay output 3, reference contact
45 D042 Relay output 4, make contact
46 DO41 Relay output 4, reference contact

Connectable cross-section: 0.14 - 1.5 mm2 (AWG 16)

Connection X491 Terminal Designation Significance Range
47 AO Analog output +10V, 5 mA
The ground cables are pro- 48 AOM Ground analogoutput  £20 MA, 500Q
tected by a reactor. 49 AP Analog input + +10V, 40kQ
Note 50 AITN Analog input - +20mA, 250Q
. 51 DIM Ground digital input oV
The an?Iog input can bQ used 52 P2AAUX 24V supply 24V
ZS_ avoltage or c(;l]rcrent 'r_‘tp‘#- 53 DIt Digital input 1 24V, Ri=4kQ
injucr:/g(rar IS usedorswiteh- 54 DI2 Digital input 2 24V, R =4kQ
g ’ Connectable cross-section: 0.14 - 1.5 mm?2 (AWG 16)
Technical Data Designation Value
Digital inputs DI1, DI2, DIM
® \oltage range LOW 0V  (-33Vto+5V)
® \oltage range HIGH +24V ( 13Vto33V)
® |nput resistance 4kQ
® Smoothing 250 us
® Electrical isolation None
Digital outputs (relays) DO1.,D02.,D0O3., D0O4.
e Type of contact Changeover contact
® Max. switching voltage 60V AC,60VDC
e Max. switching capacity
—at60VAC: 16 VA (cos¢p =0.4)
60 VA (cos ¢ =1.0)
—at60VDC: 3W
24 W
e Min. permissible load TmA, 1V

Analog input (differential input) AP, AIN
® |nput range

Voltage +11V
Current +20 mA
® Input resistance
Voltage 40 kQ to ground
Current 250 Q to ground
® Hardware smoothing 220 us
® Resolution 11 bits + sign
Analog output AO, AOM
e \/oltage range +10V, £0-20mA
® Input resistance 40 k€2 to ground
e Hardware smoothing 10us
® Resolution 9 bits + sign
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SCB1 and SCB2 interface boards for compact and chassis units (not available for Compact PLUS)

SCB1 interface board

The SCB1 interface board
(Serial Commmunication
Board 1) has a fiberoptic ca-
ble connection and enables
the creation of a:

e peer-to-peer connection
between several units with
a max. data transfer rate of
38.4 kbit/s

o serial I/0 system (see Fig.
6/66) in conjunction with
the SCI1 and SCI2 serial in-
terface boards (see page
6/74)

The following is thus made
possible:

1. Expansion of the number
of binary and analog in-
puts and outputs of the
basic units

2. Customized assignment
of the terminals for the
inputs and outputs
(e.g. NAMUR).

The following board combi-
nations are possible:

SCB1 with one SCI1 or SCI2

SCB1with two SCI1 or SCI2
boards

SCB 1 with one SCI1 and
one SCI2

The SCB1 interface board
can be integrated into the
electronics box in mounting
position 2 or 3 (description,
see page 6/60).

SCB?2 interface board

The SCB2 interface board
(Serial Communication
Board 2) has a floating
RS485 interface and enables
the following alternatives:

MASTERDRIVES

SCB1

U121 U125

AV

Fiberoptic link max. 10 m, min. 0.3 m

|

AV AV
SCH U 425 U 421 SCI2  ua43s5 U431
X80
X427 X438 x437 |8
X429 X428 2
L S

e
e
By ———
e
e

24VvDC

2 o 2 2 2 ~
3 > > I = 3 >
= i & = =
= 525 E E =
o [} (e} E E o 8 Z~
3 w5 k) o
o = [ S ®» [ 1) a
~ ®» © SIS ~ 2 ©
™ = © 77
” &

Fig. 6/66

Example of connecting a serial I/0 system with SCB1, SCI1 and SCI2

e Peerto-peer connection be-  The SCB2 interface board Note

tween several converters
via the RS485 interface
(see Figs. 6/67 and 6/68)

e Bus connection with a
maximum of 31 slaves con-
nected to a master (e.qg.
SIMATIC) via the RS485
interface, using the USS
protocol (see Fig. 6/69). The
maximum data transfer rate
is 187.5 kbit/s.

can be integrated into the
electronics box in mounting
position 2 or 3 (description,
see page 6/60).

The SCB2 interface board al-
ways operates as a slave.
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Peer-to-peer connection

Engineering information

. MASTERDRIVES 1 MASTERDRIVES 2
The serial peerto-peer con-
nection operates via a 4-wire
connection (see Fig. 6/67).
A peerto-peer connection SCB? SCB?
can also be created in parallel 7
with the SCB2, i.e. the corre- g
sponding slave drives are X1z X129 X128 129 g
controlled by the master 82 0789
drive via a parallel cable (see
Fig. 6/68).
1 L ¥
to other units
Fig. 6/67
Example of a serial peerto-peer connection via RS485
MASTERDRIVES 1 MASTERDRIVES 2
SCB2 SCB2
X128 X129 X128 X129 2
—1 &5 ——o 6780 |5
i Y

Fig. 6/68
Example of a parallel peerto-peer connection via RS485

Bus connection with USS

protocol MASTERDRIVES 1
SCB2
X128 X129
1234 |—

to other units

MASTERDRIVES 2
SCB2
X128 X129 E
1234 — g

1 i
From the master, e.g. SIMATIC S5, SIMATIC S7

Fig. 6/69

Example of a bus connection with USS protocol via RS485.

to other units
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SCI1 and SCI2 interface boards
A serial I/0 system using
fiber-optic cables can be es-
tablished with the SCI1 and
SCI2 (Serial Communication
Interface 1 or 2) interface "
boards and the SCB1 inter-
face board. This allows the
number of binary and analog
inputs and outputs to be
considerably expanded.
In addition, the fiber-optic
cables safely decouple the
units in accordance with
DIN VDE 0100 and DIN
VDE 0160 (PELV function,
e.g. for NAMUR).
The fiber-optic cables, which
can have a maximum length
of 10 m (33 ft) and a mini- [ ]
mum length of 0.3 m (1 ft),
connect the boardsinaring
structure. Both the SCI1 and
the SCI2 require an external
24\ power supply (T A
each). Fig. 6/70 Fig. 6/71
. SCI1 interface board SCl2 interface board
All the inputs and outputs of
the interface boards can be | .
: nputs and outputs
parameterlzed. Functions SCIh SCI2 Description
The SCI1 and SCI2 interface Binary inputs 10 16 Floating optocoupler inputs in 2 circuits
boards can be snapped onto : 24VDC, 10mA
a DIN rail at a suitable place Binary outputs 8 12 .
in th trol cabinet including: Load capability
In the contro : Relay changeover contacts 4 4 250V AC, 2000 VA (cosp = 1)
Relay make contacts 3 3 100V DC, 240 W
Transistor outputs 1 5 240V DC, max. 100 mA, short-circuit-proof,
open-emitter for driving the optocouplers or relays
Analog inputs 3 - Voltage signals:0to +10V
Current signals: 0 to £20 mA;
4mAto 20 mA, 250 Q burden
Non-floating inputs
Analog outputs 3 - Output signals
0Vto+10V,0mAto £20 mA, 4 mAto 20 mA,
non-floating
Max. cable length with shielded cables is 100 m (33 ft)
Max. load 500
Supply voltage:
Reference voltage
+10V 1 - 5 mA load capability, short-circuit-proof
-10V 1 - 5 mA load capability, short-circuit-proof
24V DC 2 2 Short-circuit-proof output for binary inputs or outputs,

load capability 280 mA

Technical data

Mounting DIN mounting rail (see Section 3)
Rated external input voltage 24V DC(-17 %, +25 %), TA
Degree of protection IPOO

Dimensions HxW x D

SCI1:95mm x 300 mmx 80 mm (3.7inx 11.8inx3.151n)
SCI2:95 mm x 250 mm x 80 mm (3.7 inx9.8inx 3.15in)
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SIMOVERT MASTERDRIVES Motion Control
Engineering information

=1l

Control terminal strip on the SCI1 interface board for cabinet units with PMU or OP1S and the option “NAMUR terminal strip”

o
r m units Electronics options

Terminal No. Type Preassignment Notes
X427 Al P24
A2 M
A3 BE6 Setpoint lower
A4 BE7 Acknowledge
A5 BE8 Off2
AB BE9 Select counter-clockwise rotating field
A7 BE10 None
A8 M
A9 M
A10 M
A1 M
X427 B1 P24
B2 BA8 None Transistor output
B3 BE1 On/Off 1
B4 BE2 Select BICO data set 2 Local/remote operation
B5 BE3 None
B6 BE4 None
B7 BE5S Setpoint higher
B8 M
B9 P24
B10 P24
B11 P24
X428 1 +10V stab
2 —10V stab
3 AE1 10V Main setpoint Analog input 1
4 M
5 AET +20 mA Load 250 Q
6 AE2 10V None Analog input 2
7 M
8 AE2 +20 mA Load 250 Q
9 AE3 10V None Analog input 3
10 M
11 AE3 £20 mA Load 250 Q
12 AA1 10V Speed Analog output 1
13 M
14 AAT £20 mA Load, max. 500 Q
15 AA2 £10V Output current Analog output 2
16 M
17 AA2 £20 mA Load, max. 500 Q
18 AA3 £10V Torque Analog output 3
19 M
20 AA3 £20 mA Load, max. 500 Q
X429 1 BA1 Ready for power-on Relay contact
2
3 BA2 Setpoint reached Relay contact
4
5 BA3 Off 2 signal Relay contact
6
7 BA4 Fault Changeover contact: common
8 break contact NC
9 make contact NO
10 BAS5 None Changeover contact: common
1 break contact NC
12 make contact NO
13 BA6 None Changeover contact: common
14 break contact NC
15 make contact NO
16 BA7 None Changeover contact: common
17 break contact NC
18 make contact NO

Relay contacts, maximum loading 100 V DC, 2.4 A or with 2560 VAC, 8 A.
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Engineering information

Link-up to automation
systems

SIMOVERT MASTERDRIVES
can easily be linked up to any
automation system, such as
a PLC oranindustrial PC
(Fig. 6/72). The automation
system controls the drives
according to the require-
ments of the process. To this
end, control data and set-
points are cyclically trans-
mitted to the drives. The lat-
ter transmit status data and
actual values back to the
automation system. Even
process-related parameter
adaption of the drives is pos-
sible (e.g.inthe case of a
change in recipe).

The fieldbus systemis
responsible for transporting
the information. This is pref-
erably PROFIBUS DR an
open fieldbus standard stan-
dardized in EN 50 170, and
supported by many automa-
tion systems.

An alternative, which is espe-
cially cost-effective and easy
to install in any automation
system, is the USS protocol.

Finally, links to other fieldbus
systems (e.g. CAN) round off
the communication possibili-
ties of SIMOVERT MASTER-
DRIVES.

In order to ensure that the
drive can perform its pro-
cess-specific task, its para-
meters must be individually
adapted in the start-up
phase. The DriveMonitor and
Drive ES Basic engineering
tools running under Win-

Automation PLC
system BE

Closed-loop control system

Field bus:

e PROFIBUS DP
e CAN

e USS protocol

SIMOVERT
MASTER
DRIVES

Process control

USS protocol

DriveMonitor
engineering PC
tool PG
or g
Drive ES Basic %
<
a

Fig. 6/72

Link between SIMOVERT MASTERDRIVES and a higherlevel automation system

dows 98/ME/NT 4.0/2000
and XP Professional are avail-
able for this purpose.
DriveMonitor is delivered
free of charge with every
drive.

Both tools guide the com-
missioning engineerin a
structured manner through
the unit parameters and are
service and diagnostic tools
during operation.

While only the bus-capable
USS protocol is used for
communication with the
DriveMonitor units, Drive ES
Basic also works directly via
PROFIBUS DP.

Siemens DA 65.11 - 2003/2004

Drive-related parameterization
e.g. service and diagnosis

Link to a SIMATIC PLC

If the automation system
involved is a SIMATIC PLC,
the link-up to SIMOVERT
MASTERDRIVES is particu-
larly simple. With the
DVA_Sb (for SIMATIC Sb and
STEP5 =V 6.0) or Drive ES
SIMATIC (for SIMATIC S7
and STEP 7 >V 5.0) option
software, communication
between the PLC and the
drive can be established sim-
ply by assigning appropriate
parameters.

When this option software is
used, there is no need to in-
corporate detailed knowl-
edge of the communication
mechanisms in the control
program; programming time
and costs are thus reduced.
Both PROFIBUS DP and the
USS protocol can be used as
the fieldbus system.



Integrating drives in
SIMATIC S7 with Drive ES

The engineering and process
control of SIMOVERT
MASTERDRIVES in combi-
nation with a SIMATIC S7
and STEP 7 = V5.0 s partic-
ularly userfriendly and con-
venient.

If the option Software

Drive ES (Drive Engineering
System) is installed on the
same software platform (PC
or PG) then the engineering
of the complete system can
take place viathe STEP 7
Manager. Data transporta-
tion is handled by the S7
system bus PROFIBUS DP
(see Fig. 6/73).

The Drive ES option software
combines the previously
separate steps of configur-
ing (hardware configuring,
parameter assignment, tech-
nology functions) and the
control functions between
SIMATIC S7 and SIMOVERT
MASTERDRIVES in one soft-
ware tool.

Fully integrated in the STEP 7
Manager, Drive ES consists
of four packages with differ-
ent functions.

Engineering information

Engineering
Automation of drive and PC
system autom%tion PG
Wit
DR STEP7=V5.0
for Drive ES
Configuring and programming/startup,
diagnostics PROFIBUS DP
Process control Drive-related
parameter assignment,
service and diagnostics
SIMOVERT
MASTER
DRIVES =
&

Fig. 6/73

Integration of SIMOVERT MASTERDRIVES in the SIMATIC S7 automation system

Drive ES Basic is used for
convenient startup and for
servicing and diagnostics

during operation of the plant.

The great advantage com-
pared to DriveMonitoris in
the system-wide data man-
agement of drive and auto-
mation data of a projectin
the STEP 7 Manager as well
as the utilization of the com-
plete coommunication envi-
ronment of the SIMATIC S7.
This also includes, for exam-
ple, communication via dif-
ferent bus systems by
means of ROUTING as well
as the use of the SIMATIC
teleservice.

The functions provided in
MASTERDRIVES (basic unit,
free block and technology
functions) can be graphically
configured using Drive ES
Graphic together with the
SIMATIC tool CFC (Continu-
ous Function Chart).

Drive ES SIMATIC provides
awhole library of function
blocks. The communication
between SIMATIC S7 and
Siemens drives (e.g.
MASTERDRIVES) can then
be configured using precon-
figured CPU function blocks
and simple parameter as-
signment. Furthermore,
drives with PROFIBUS DP

interface can be incorpo-
rated in SIMATIC PCS 7
using Drive ESPCS 7

In joint operation with the
PROFIBUS DP communica-
tion board CBP2, Drive ES
supports additional function-
alities such as clock synchro-
nization of drives, slave-
to-slave communication
between drives and flexible
configuration of the cyclic
messages (see page 6/82).
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Overview

The SIMOVERT MASTER-
DRIVES Motion Control units
have several serial interfaces
for coommunication with
higherlevel PLC systems, in-
dustrial PCs, etc.

USS protocol

The user data that can be
transmitted with the USS
protocol have the structure
shown in Fig. 6/74.

The PKW area allows reading
and writing of parameter val-
ues and reading of parame-
ter descriptions and texts.
This mechanism is mainly
used for exchanging data for
operator control and visual-
ization as well as start-up
and diagnostics.

The PZD area contains the
signals necessary for pro-
cess control —such as con-
trol words and setpoints —
from the automation system
to the drive, and status
words and actual values from
the drive to the automation
system.

USS interfaces available in

The interfaces can be classi-

fied as follows: units:

Two serial interfaces with
USS protocol (RS485)

e Basic drive units:
— Compact PLUS units:
A serial interface with
USS protocol (RS485)

— Compact and chassis

Options:

Communication and inter-
face boards for different
transmission protocols or
bus systems.

Protocol frame

Userdata

Protocol frame

PKW area

PZD area

PKE IND PWE

PZD 1 PZD 16

Length: 0, 3, 4 words or variable

Length: 0 to 16 words

PKW: Parameter ID value
PZD: Process data
PKE: Parameter D

Fig. 6/74
Message frame structure with the USS protocol

DAG5-5316
IND:  Index
PWE: Parameter value

MASTERDRIVES Motion USS Master Additional hardware/software)
ntrol:
Contro SIMATIC S5 AG95/AG100U with CP521 Si RS232/RS485 interface converter
» Compact PLUS units: one communications processor DVA_S5 option package for SIMATIC S5 (see page 3/40)
serial interface (SCom1) AG115 to AG165U with CP524 RS485 interface module for CP524
communications processor 373 memory module for CP524
i i COMB25 parameterization software for CP524
° comhpagt and ChZST'SCUS;\t/‘T"C S5R00T special driver for CP524 (BES5897-2MB11)
on the basic module DVA_S5 option package for SIMATIC S5 (see page 3/40)
(SCom1, SCom2) SIMATICS7 ~ S7-200 (CPU 214, 215 or 216) STEP 7-Micro/DOS or STEP 7-Micro/WIN configuration tool
e the T100 technology board _ for S_7’200v - , :
S7-300 with CP340-1C Configuration package for CP340, point-to-point coupling
e SCB2 interface board. Drive ES SIMATIC (STEP 7 = V 5.0) option software
(see page 3/44)
S7-400 with CP441 X27 RS422/RS485 interface module
Bus tOPOony Co_nfiguration package for CP441, point-to-point coupling
The USS bus is to be estab- (Dsrel\elzepgge%%ﬁ;nc (STEP 7 =V 5.0) option software
:!Shed asaline without spur — guiaqicTi FiMs0s field interface module
INes. SIMADYND  CS7 adaption board with $$4 interface module
PC RS485 interface card or RS232/RS485 converter, USS driver

Bus cable

The SINEC L2 bus cable
(Order No. 6XV1830-0EH10)
can be used as the bus ca-
ble. The maximum permissi-
ble cable length is 17200 m
(3937 ft).

1) For order numbers for supplementary items,
refer to Catalogs ST 50 and ST 70.
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Installing the bus cable

The USS bus cable is usually
connected with screw or
plug-in terminals. The
SCom1 on the basic board

is accessible via a 9-pole

SUB-D socket. The pin or
terminal assignment of the
SCom1is givenin Section 2
and that of the SCom2 in the
section “System compo-
nents”.

The assignment of the inter-
face on the supplementary
boards can be found in the
respective operating instruc-
tions.



USS protocol (continued)
Bus termination

The bus cable is to be termi-
nated at both ends (first and
last node). In the case of
Compact PLUS, termination
is established by means of
switch S1(SCom1, X103). In
the case of the CUMC it is
terminated with the S1
switches (SCom1, X300) or
S2 (SCom2, X103) on the
base electronics board.

SIMOLINK

SIMOLINK (Siemens Motion
Link) is a Siemens-specific
development for Siemens
drive technology.

The SIMOLINK is mainly
used for the extremely fast
and strictly cyclical trans-
mission of process data
(control information, set-
points, actual values and
additional information)
between the MASTER-
DRIVES units or between
the MASTERDRIVES units
and a higherlevel control
system with synchronization
of all connected nodes to a
common system clock.

Due to its extremely high
data transmission rate and
the transmission of strictly
time-equidistant and jitter
free SYNC message frames
in each bus cycle, SIMOLINK
enables highly dynamic

and accurate synchronous
operation of all connected
MASTERDRIVES units.
The transmission rate is

11 Mbit/s.

Typical uses are all applica-
tions which require a high de-
gree of angular synchronism
of the individual MASTER-
DRIVES units in relation to
each other.

Possible USS masters are

e a userfriendly operator
control panel, OP1S
(local operator control)

eaDriveESora
DriveMonitor PC (central
parameterization and diag-
nosis) or

e an automation system
(see table).

Possible USS automation
masters and the necessary
hardware/software additions
are shown in the table.

System
connector

5
5
8
3

Engineering information

Configuration of USS
communication

Configuration of USS com-
munication in an automation
system consists of the fol-
lowing steps:

e parameterization of the
USS master

e creation of the communica-
tion program in the master

e parameterization of the
drives.

Parameterization of the mas-
ter and the communication
program is system-specific.

Parameterization of the
drives consists of two steps
(example of SCom1/
SCom2):

e parameterization of the in-
terface (parameters P700,
P701, P702, P703, P704)

e parameterization of the pro-
cess data interconnection
and parameterizing enable
(control words P554 to
P591, setpoints P443, P433
etc., status words and ac-
tual values P707, P708,
parameterizing enable
P053).

Fixing screw

Fig.6/75
SLB communication board

Fixing screw

LED SIMOLINK operating (green)
LED board operating (red)

LED data exchange
with base unit (yellow)

X470 external 24 V
power supply

SIMOLINK output (light gray)
SIMOLINK input (dark gray)

»l-
Bus cycle = system clock |

DAB5-5132a

|
|
| [ [ [ b

el [ [ [ | [ | [ g [ ]
Message frames for data Message frames for data
exchange between exchange between
the nodes the nodes
Synchronization Synchronization

Fig. 6/76

SIMOLINK message frame communication

The SLB communication
board (SIMOLINK board) is
used for linking up drives to
the SIMOLINK. Each SLB
communication board is
anode connected to the
SIMOLINK. The maximum
number of nodes is limited to
201.

Datais transmitted between
the individual nodes via fiber
optic cables. Plastic fiber or
glass fiber cables may be
used.

The SLB option board has a
24V power input for external
power supply to the board.

This ensures that data ex-
change in the SIMOLINK is
maintained even if the con-
verter/inverter is switched
off.
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SIMOLINK (continued)

The module has three LEDs
forindicating the current op-
erating status.

Characteristics

e The transmission medium
is the fiber-optic cable. This
can be either glass or plastic.

e The structure of the
SIMOLINK is a fiberoptic-
cable ring. Each node in the
ring acts as a signal ampli-
fier.

e The following distances are
possible, depending on the
selected transmission me-
dium:

—upto40 m (131 ft) be-
tween each node if plas-
tic cables are used or

—upto 300 m (984 ft) be-
tween each node if glass
cables are used.

Theoretically, a maximum
of 201 nodes can be con-
nected together using
SIMOLINK.

The nodes are synchro-
nized by means of a SYNC
message frame, which is
generated by a node with a
special function, namely
the dispatcher function,
and simultaneously re-
ceived by all other nodes.
The SYNC message frame
is generated with absolute
time-equidistance and is jit-
ter-free. The time between
two SYNC message
frames is the bus cycle
time of the SIMOLINK and,
at the same time, corre-
sponds to the common sys-
tem clock for synchroniza-
tion of all connected nodes.

Data transfer between the
nodes is strictly cyclical and
takes place in the clock of
the bus cycle. This means
that all data read or written
by the nodes are trans-
ferred between two SYNC
message frames. When
the SYNC message frame
is received, the data
received in each
MASTERDRIVES Motion

24V
5V

SLB

MASTER
DRIVES

Motion Control

()

Fig. 6/77

Peerto-peer functions with SIMOLINK

Control unit are passed on
synchronously as currently
valid data to the closed-
loop control system of the
inverter. This ensures that
the latest data are available
to all nodes on the bus
simultaneously.

Method of operation

The SLB board is the link be-
tween the converter/inverter
and SIMOLINK. It can be
used as a SIMOLINK dis-
patcheroras a SIMOLINK
transceiver. The switchover
between the two functions
is determined by parameteri-
zation.

Peer-to-peer functionality

The peer-to-peer functional-
ity with the SIMOLINK is, in
principle, the same as the fa-
miliar peer-to-peer function-
ality of the MASTERDRIVES
and SIMOREG systems.
With SIMOLINK, the ex-
change of process data be-
tween the MASTERDRIVES
Motion Control units has the
following advantages:

o Very high speed (11 Mbit/s:
100 items of 32-bit data in
0.63 ms)

e Free choice, i.e. each
MASTERDRIVES Motion
Control unit can send or re-
ceive process data from
any other MASTERDRIVES
Motion Control unit.
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Parameterized SLB
as as
atransceiver
MASTER
DRIVES

Motion Control

()

e Up to 16 items of 32-bit
process data per MASTER-
DRIVES Motion Control
unitis possible via the
SIMOLINK, i.e. each
MASTERDRIVES Motion
Control unit can receive up
to 8 process data elements
(32-bit values) or send up to
8 process data elements to
other MASTERDRIVES
Motion Control units.

Parameterization

Data traffic is parameterized
solely by means of the pa-
rameters of the basic
MASTERDRIVES Motion
Control unit. An additional
configuration tool is not
needed. For configuration of
the SLB, the following pa-
rameter settings are neces-
sary:

e Specification of the bus
address:
010200, whereby the
following applies:
o 0 =dispatcher function
o 110200 = transceiver
function

e Transmission power
e Bus cycle time

e Number of nodes and tele-
grams per node

« Monitoring time for fault
messages in the event of
communication failure.

Parameterized SLB

adispatcher

Parameterized
as
atransceiver

MASTER
DRIVES
Motion Control

)

The BICO system is used
for configuring which pro-
cess data are to be sent by
a MASTERDRIVES Motion
Control unit. The BICO sys-
tem is also used to deter-
mine at what position in the
control system the process
data are to act. The SLB can
be parameterized with the
PMU, the OP1S or the
PC-based tools Drive ES or
DriveMonitor.

DA65-5130

Power Supply

The power supply to the op-
tion board can be supplied
eitherinternally by the con-
verter/inverter or externally.
Priority is given to external
power supply. The change-
over takes place automati-
cally on the option board.

Note

The external power supply
must not be changed over
during bus operation. If the
power supply is automa-
tically changed over, a reset
signal is generated on the
board, thus causing several
message frames to be lost.



SIMOVERT MASTERDRIVES Motion Control
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Application: angular DC power terminal

synchronous operation SIMOLINK dispatcher and transceiver | Machine
) o Servomotor

A typical application of the SIMOLINK AN R

SIMOLINK is for digital set- - e Fostionng Lt ncontroller (e STerteontOe (7 | ~ @

point cascades where one or HLG |

more setpoints are passed
on to the slave drive by a

SIMOLINK transceiver

MASTERDRIVES Motion oo
Control unit acting as the | | setpoint -
. | .| Positioning | | || Current control | ) -
master drive. /I\_-. Speed controller -controller and gating unit _—@
setpoint
Fig. 6/78 shows how o 5l
SIMOLINK functions with . . o °
. SIMOLINK transceiver o .
MASTERDRIVES Motion & 2 . .
control units and how it is e o
B L} | o ositioning Lo - | Current control 2 ~ g
paramete”zed. L— . Speed controller n-controller and gating unit -—@ @ o
setpoint | g
[
Fig.6/78
Angular synchronism with SIMOLINK
Technical data of the SLB Designation Value
Size (length x width) 90 mm x 83 mm (3.5inx3.2in)
External voltage supply 24V DC
Current input from the external voltage supply Max. 200 mA
Voltage supply from the basic unit 5VDC
Currentinput from the voltage supply of the basic unit Max. 600 mA
Changeover of the voltage source Automatic; external supply has priority
Node address Can be set in the appropriate parameters
Data transfer rate 11 Mbit/s
Run time delay Max. 3 clock cycles
Fiber optic cable Plastic (preferable); glass fiber
Cable length at 0to 70 °C (32 to 158 °F) Max. 40 m (131 ft) (plastic) between 2 nodes
300 m (984 ft) (glass fiber) between 2 nodes
Display 3 LEDs: yellow: data exchange green: SIMOLINK in operation
with the basic unit red: board in operation
Fold 1 Fold2 [o
o o o )
. 7 777 N ] 7777
o_|-© / o L@ o L@
() o|: (&)
e _[p° o |® o_|o®
og QR og ‘
.. @) .’ ‘ .. (6) §
—@W SIMOLINK slave module ; /
’ SIMOLINK master module
[I]— SLS SIMOLINK switch |
SLS SLS
mmm  FOC ring for rotation 1
mm=  [FQC ring for rotation 2
Rotation 1 control system Rotation 2 control system

Redundant connection
between guide 1 and guide 2

Fig. 6/79
Shaftless printing machine with SIMOLINK
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PROFIBUS DP

If the PROFIBUS DP is used,
the CBP or CBP2 communi-
cation board is necessary for
interfacing drives to higher-
level automation systems.

With extended functionality,
CBP2 is fully compatible
with CBP and will replace it
in the future. In the following,
therefore, “CBP" always sig-
nifies both boards; individual
special features of CBP2 are
indicated.

Functionality of the CBP

e Cyclical user data exchange
with the master according
to the “PROFIBUS DP
Profile for PROFIDRIVE
Variable-Speed Drives ”
(Order No. 3.071,
PROFIBUS DP Nutzer
organisation e.V.,, Karls-
ruhe).

e Acyclical communication
channel for exchanging
parameter values up to a
length of 118 words with a
SIMATIC S7 CPU.

e Acyclical communication
channel for connecting
the Drive ES Basic start-
up, parameterization and
diagnostics tools.

e Support of the PROFIBUS
DP control commands,
SYNC and FREEZE, for
synchronized data transfer
from the master to several
slaves and vice versa.

Extended functionality of
CBP2

(to PROFIBUS DP profile,
drive systems V3
PROFIDRIVE)

e Flexible configuration of
cyclic messages at up to
16 process data words

o Slave-to-slave communica-
tion for direct exchange of
data between slaves

e Clock synchronization of
drives forimplementing
Motion Control functions
via PROFIBUS DP

e Acyclic commmunication
channel for direct access of
a SIMATIC OP to adrive.

System connector

e

DA65-5102

Fixing screw

Fig. 6/79
CBP/CBP 2 communication board

Possible user data structure with CBP and CBP2

Fixing screw

LED (green): userdata
exchange via PROFIBUS DP

LED (yellow): data exchange
with the basic unit

LED (red): CBP in operation

9-pole Sub D terminal
X448

PPO-Type PKW area PZD area Functionality
PKW IND PWE PZD1 cee PZD16 CBP CBP2
PPO1 fixed length: 4 words fixed length: 2 words v v
PPO2 fixed length: 4 words fixed length: 6 words v v
PPO3 fixed length: 0 words fixed length: 2 words v v
PPO4 fixed length: 0 words fixed length: 6 words v v
PPO5 fixed length: 4 words fixed length: 10 words v v
none 0or4 words flexible configurable from 4
11to 16 words

PKW: Parameter ID value IND:  Index
PZD: Process data PWE: Parameter value
PKE: Parameter ID

Cyclic exchange of user The PZD area contains the Mounting of the CBP
data data— such as control words For Compact PLUS units,

In the PROFIBUS DP profile
on which the CBP function-
ality is based, the structure
of the user data, amongst
otheritems, with which a DP
master can access the drives
is defined. There are five
permanently defined PPO
(parameter process-data ob-
jects); these are subdivided
into a PKW area (parameter
identifier value area, up to

4 words) and the PZD area
(process data area, up to

10 words).

The PKW area enables read-
ing and writing of parameter
values and the reading of
parameter descriptions. This
mechanism is used to visual-
ize or change any of the
slaves’ parameters.
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and setpoints needed for
process control — from the
automation system to the
drive or status words and
actual values from the drive
to the automation system.

When a CBP2 is used, local
user data structures with up
to 16 process data words can
now also be utilized in addi-
tion to the five PPO types.

Technical data of the CBP

¢ RS485 interface acc. to
EN 50 170, short-circuit-
proof and floating

e Baud rates from 9.6 kbit/s
to 12 Mbit/s.

slots A, B and C are available.
For compact units, slots A, C,
E and G in the electronics
box are available. For slots G
and E, the local bus adapter
(6SE7090-0XX84-4HAOQ)
and the adapter board
(6SE7090-0XX84-0KA0)

are necessary.

Bus cable

Abus cable to the
PROFIBUS DP specifications
is to be used for data trans-
mission.



Bus connection

The bus is connected to the
PROFIBUS DP via the 9-pole
Sub-D socket (X448) in
accordance with the PROFI-
BUS DP standard. For the pin
assignment at terminal
X448, see the table, top
right.

On the bus side, a 9-pole
Sub-D connector plug is

necessary (e.g. Order No.
B6SE7972-0BA41-0XA0).

The CBP2 communication
board can alternatively be
connected to the optical
PROFIBUS DP (e.g. Order
No. 6GK1502-1AAQ0) via an
optical bus terminal or an op-
tical link module.

Bus termination

Each RS485 bus segment
must be provided at both
ends with a bus termination.
The bus is not terminated at
the CBP If the plug-in con-
nector referred to is used,
the termination can be
opened or closed by means
of a switch integrated in the
plug-in connector.

Pin assignment at terminal X448

Engineering information

Pin Designation Description Area
1 SHIELD Ground connection
2 - Not assigned
3 RxD/TxD-P Receive/transmit data P (B/B’) RS485
4 CNTR-P Control signal TTL
5 DGND PROFIBUS DP data reference potential (C/C’)
6 VP Supply voltage plus 5V+10%
7 - Not assigned
8 RxD/TxD-N Receive/transmit data N (A/A") RS485
9 - Not assigned

PROFIBUS DP master systems

SIMATIC Sb AG95U/DP master

AG115to 155U

with IM308-C (or CP5431)
communication board

Additional software’)

COM PROFIBUS DP parameterization software
DVA_S5 option package for SIMATIC Sb

(see page 3/40)

SIMATIC S7

$7-300 with CPU315-2DP, 318-2
S7-300 with CP342-5

Drives ES SIMATIC (STEP7 = V5.0)

(see page 3/44)

S7-400 with CPU413-/414-/416-2DP, 417-4
S7-400 with CP443-5 Ext.

S7-400 with IM467

SIMATIC M7

IF 964 interface module

SIMATICTI

TI545/T1555 with integrated DP interface

FIM505 field interface module

SIMADYN D

CS7 adaption board with SS52 interface module

PC CP5613/5614 (PCl) communication board

COM PROFIBUS DP parameterization software

CP55511 (PCMCIA) communication board

SOFTNET-DP/Windows 95/98/NT for

PROFIBUS DP

CP5611 (PCl) communication board

CP5412 (A2) communication board

software package DP-5412/Windows 95/98/NT

1) For the ordering data of the additional items, see Catalogs ST 50 and ST 70.

PROFIBUS DP
master systems

Drives can generally be cou-
pled to any DP2 masterin
accordance with EN 50 170.

Configuration of PROFIBUS DP communication

Configuration of DP commu-
nication consists of the fol-
lowing steps:

Configuring the DP master

With SIMATIC S7, the bus
system is configured to-
gether with the hardware in
STEP 7. The CBP/CBP2is
already integrated here so
that the cyclic exchange of
user data can be configured
(STEP 7 versions < 4.02:
the CBP/CBP2 can be
introduced by loading file
SI8045AX.200 supplied). A
CBP2 is in this case config-
ured as CBP

To configure the extended
functionality of CBP2, the
Drive ES Basic or Drive ES
SIMATIC software package

is needed in addition to
STEP 7 version = 5.0. (Addi-
tional hardware requirement
forimplementation of slave-
to-slave communication and
pulse synchronization:
S7-CPU with integrated DP
interface more recent than
04/99).

With SIMATIC S5, the bus
system can be configured
via the COM PROFIBUS DP
software. The CBP board is
already integrated in COM
PROFIBUS DP as of version
3.2; for older versions, the
procedure is the same as for
STEP 7. The extended CBP2
functionality is not sup-
ported by SIMATIC S5. A
CBP2is configured as CBP in
this case.

The lower table on this page
contains a list of the automa-
tion masters most frequently
used in drive technology.

In principle, the CBP2 can be
introduced to other configu-
ration tools by installing file
“SIEM8045.GSD".

Creating the communi-
cation program in the
master

The communication program
is application-specific. For
convenient programming the
software Drive ES SIMATIC
(for STEP 7 =V 5.0) is avail-
able for SIMATIC S7. The
DVA_Sb option software

is available for programming
communication on a
SIMATIC Sb.

Parameterization of the
drives

Parameterization of the
drives consists of two steps:

e parameterization of the in-
terface (parameter P918)

e parameterization of the pro-
cess-data interconnection
and parameterization en-
abling (control words P554
to P591), setpoints P443,
P433 etc., status words
and actual values P734,
process-data monitoring
P722, parameteraccess
P053).
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CAN

The CBC board (Communica-
tion Board CAN) enables
SIMOVERT MASTERDRIVES
units to communicate with a
higherlevel automation sys-
tem, with each otherand
with field devices by means
of the CAN protocol. Power
is supplied from the base
unit.

The CAN protocol (Controller
Area Network) is specified in
the international standard
recommendation ISO DIS

11 898; however, only the
electrical components of the
physical layer and the data-
link layer (layers 1 and 2 in
the ISO and OSl layers refer-
ence model) are specified in
this standard recommen-
dation. The CiA (CAN in
Automation, an international
association of users and
manufacturers) has defined
the use of the CAN protocol
as an industrial field bus with
the DS 102-1 recommenda-
tions for bus interfacing and
the bus medium.

e The specifications in
ISO-DIS 11 898 and in DS
102-1 are complied with by
the CBC board.

e The CBC board only sup-
ports CAN layers 1 and 2.
At present, additional
higherlevel communication
specifications of the differ-
ent user organizations,
such as CAN open of the
CiA, are not supported
(CAN open is available on
request).

The CBC board is limited to
the specifications of CAN
and is therefore not tied to
the dependent specifica-
tions of the user organiza-
tions. Data exchange with
SIMOVERT MASTERDRIVES
takes place according to the
userdata specification for
drive systems with PROFI-
BUS: PROFIBUS DP Profile
for PROFIDRIVE Variable-
Speed Drives, PNO, Order
No. 3.071.

The userdata structure is
divided into two areas:

e Process data (control
words, setpoints, status
words and actual values)

e Parameter area (mecha-
nism for reading and writ-
ing parameter values, e.g.
settings, alarms, fault num-
bers or values).

These areas are transmitted
as communication objects
(identifiers).

Functionality

Process data max. 16 words

Data transfer rate:

10, 20, 60 kbit/s

up to 1000 m (3280 ft) cable length

100 kbit/s upto 750 m (2460 ft) cable length
125 kbit/s 530 m (1738 ft) cable length
250 kbit/s 270m (885 ft) cable length
500 kbit/s 100 m (328 ft) cable length
1 Mbit/s 9m (29 ft) cable length
Max. bus nodes: <124

Individual communication
objects for the process data
from and to the drive are
defined, as well as for the
parameter tasks of “read-
ing” and “writing”.

A defined description can be
found in the Compendium
for SIMOVERT MASTER-
DRIVES (for Order No., see
Section b).

Data exchange via CAN
Higherlevel pro- -A12 6SE70... Slave 1 Slave 2 -A12 6SE70... Slave n (n < 124)
cessor (master)
with activated bus ~ [CBC CBC
termination —
9 511 -81.11 51.1 /
K s i 5
HE: —— —— g
@)@ x458 || X459 —i X458 || X459 &
= i 2 [7]36 3672 2|7 |36 2 |7|36 Lastslave:
Bus termination
activated
-S1.1 closed
Connect F;_ T
shield!
1 (
Connect shield to Connect shield to \\ Connect shield to
converter housing or converter housing or converter housing or
connector housing connector housing connector housing
Fig. 6/80

Data exchange between CBC boards, with bus interruption

Higherlevel pro- -A12 6SE70... Slave 1 Slave 2 -A12 6SE70... Slave n (n < 124)
cessor (master)
with activated bus ~ |CBC CBC
termination
2 -S1.1 -s1.1j -81.7 Z
(D‘ I| —1‘ 5
ZIEI % —— ——1 5
o e X458 | x459 | S— X458 | X459 3
= =2 2 |7 |36 Connectshieldto [2 [7 |36 Connectshieldto |2 |7 |36 |astslave:
converter housing converter housing Bus termination
or connector or connector activated
housing housing -S1.1 closed
B e m— T -— i
Cemmzei || || ) AZGEZ _; ‘_‘l‘ -_'l'
shield!
/[
1| Connect shield to
\\ converter housing or
connector housing
Fig. 6/81

Data exchange between CBC boards, without bus interruption
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The CAN protocol enables
rapid data exchange be-
tween the bus nodes. With
regard to user data, a distinc-
tion is made between pa-
rameter values (PKW) and
process data (PZD).

A CAN data message frame
consists of a protocol head-
er, the CAN identifier (up to

8 bytes of user data) and the
protocol trailer. The CAN
identifier serves to uniquely
identify the data message
frame. A total of 2048 differ-
ent CAN identifiers are possi-
ble in the standard message
format. In the extended mes-
sage format, 229 CAN identi-
fiers are possible.

The extended message for-
mat is tolerated by the CBC
board but not evaluated. The
CAN identifier specifies the
priority of the data message
frame. The smaller the num-
ber of the CAN identifier, the
higher is its priority.

A maximum of 8 bytes can
be transmitted in a CAN data
message frame. The PKW
area always consists of

4 words or 8 bytes, i.e. the
data can be transferredin a
single data message frame.
In the case of SIMOVERT
MASTERDRIVES, the pro-
cess-data area, forexample,
consists of 16 words. A total
of 4 data message frames is
therefore needed in order to
transfer all process data.

Engineering information

Protocol frame CAN User data (8 bytes) Protocol frame
(Header) identifier Parameter (PKW) (Trailer)
Protocol frame CAN User data (8 bytes) Protocol frame
(Header) identifier Process data (PZD) word 1 to 4 (Trailer)
Protocol frame CAN User data (8 bytes) Protocol frame
(Header) identifier Process data (PZD) word 5to 8 (Trailer)
Protocol frame CAN User data (8 bytes) Protocol frame
(Header) identifier Process data (PZD) word 9 to 12 (Trailer)
Protocol frame CAN User data (8 bytes) Protocol frame
(Header) identifier Process data (PZD) word 13 to 16 (Trailer)
DAB5-5338
Fig. 6/82
Structure of the user data in the message frame
X458 and X459 terminals Pin Designation Description
on the CBC board
N 1 - Not assigned
ghe SEC cogmlemlgatk;o[r)\ 2 CAN_L CAN_L bus line
oard has a 9-poie oub- 3 CAN_GND CAN ground (frame MS)
connector (X458) and a 4 - Not assigned
9-pole Sub-D socket (X459) : - Not assiqned
for connection to the CAN. 9
6 CAN_GND CAN ground (frame M5)
Both terminals are assigned 7 CAN_H CAN_H bus line
identically and are connected g - Not assigned
internally. The connecting 9 _ Not assigned
interface is short-circuit-
proof and floating.
: A ) O )
Mounting the CBC board O O
For Compact PLUS units, /\ /\
slots A, B and C are available. o 1 O 5
For compact and chassis # o ® 9 O 0
units, slots A, C, Eand G are () @)
available in the electronics o O
box. If slots E and G are to be [ () ©) '0)
used, the LBA backplane 9 ® 6 @)
adapter (Order No. \‘j 5 \C)) 1
B6SE7090-0XX84-4HA0) Q
and the ADB adapter board O O 5
(Order No. 6SE7090-0XX84— N J L 3
0KAOQ) are necessary. X458 X459
Fig. 6/83

Connectors X458 (plug) and X459 (socket) on the CBC board
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CBD

The CBD Communications
Board DeviceNet permits
MASTERDRIVES to be cou-
pled to automation units, or
other field devices via the
DeviceNet™ protocol. The
CBD board can be inserted in
the MASTERDRIVES elec-
tronics box, and operates
with all of the software and
hardware versions of the
MASTERDRIVES.

The CBD supports both
DeviceNet Explicit Messages
and I/0 Messages to imple-
ment the equivalent of the
process data and parameter
portions of drive communi-
cation.

DeviceNet Explicit Message
Connections provide ge-
neric, multipurpose commu-
nication paths between two
devices. They provide the
means by which non time
critical functions are per-
formed (for example module
configuration and drive
parameterization).

By contrast, DeviceNet I/0O
Message Connections pro-
vide time critical special-pur-
pose communication paths
between a transmitting de-
vice and one or more receiv-
ing devices. Process data
moves across this I/O Con-
nection. The meaning of the
data within an I/O Message
isimplied by the associated
Connection ID.

The CBD supports the Pre-
defined Master/Slave Con-
nection Set as defined in the
DeviceNet specification.
Both poll and bit strobe 1/0
messages are supported.

The CBD follows the
DeviceNet Device Profile for
the Communication Adapter
(Device Type 12). The Com-
munication Adapter Profile
was chosen so that all the
flexibility and advanced fea-
tures of the
MASTERDRIVES could be
used by the DeviceNet mas-
ter. For the same reason,
CBD did notimplement the
DeviceNet AC Drives profile.

Siemens DA 65.11 - 2003/2004

Drop length
Datarate Trunk distance Maximum drop Cumuilative
125 Kb 500 m (1640 ft) 6m (20 ft) 156 m (512 ft)
250 Kb 250m (820 ft) 6m (20ft) 78 m (256 ft)
500 Kb 100m (328 ft) 6m (20 ft) 39 m (128 ft)
Order No.
Description
CBD DeviceNet Board 6SX7010-0FK00

Instruction manual

Included in above




SIMOVERT MASTERDRIVES Motion Control
Engineering information

S L
chassis units PLUS units Technology

The basic software for
SIMOVERT MASTERDRIVES
Motion Control converters
and inverters contains many
technology functions.

Overview

For more extensive applica-
tions, each SIMOVERT
MASTERDRIVES Motion
Control unit can be supplied
with the technology soft-
ware with functions that can
be divided up into the follow-
ing main categories:

it

e General technology func-
tions (linear axis, rotary
axis, roll feed)

¢ Positioning (point-to-point,
automatic)

e Synchronous operation
(angular synchronism, elec-
tronic gears, start/stop op-
eration, print-mark synchro-
nization, electronic cam).

The technology software is
an option and can be ordered
with the code FO1. Evenina
converter/inverter not sup-
plied with this option, the
technology software can be
enabled later on by means of
a PIN number (e.g. when
units are replaced).

DAB55478

500-hour PIN

Fortesting and demonstra-
tion purposes or for using
replacement units ordered
without option FO01, the tech-
nology software can be en-
abled free-of-charge fora
one-off period of 500 hours
with a special PIN number.

The 500-hour PIN is entered
in parameter 2977:

U9771 =0727

U9g77.2 = 0101

When the PIN is enabled,
thisis indicated in parameter
n978=2.

The table on page 6/88
provides an overview of
the technology functions
incorporated in MASTER-
DRIVES Motion Control.

Fig. 6/84
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Engineering information

Overview

Technology functions of SIMOVERT MASTERDRIVES Motion Control units
Number of axes

Technology functions basic software

Simple and comfort ramp-function generator
PID controller

Brake control

Encoder evaluation for position detection
Position control with pre-control

Cam controller

Wobble generator

Motor potentiometer

Basic positioner

Logic and arithmetic functions

(AND, OR, NOR, +, -, x, /, comparator)

as free-function blocks which can be connected with
Drive ES or DriveMonitor via parameters.

Functions technology software (option FO1)

General functions
Linear axis

Rotary axis

Roll feed

Homing procedure
Homing on the fly

Any
axis-modular structure

Position cams, 2 x 2 cams, minimum reaction time 800 us

Positioning

Traversing range
Traversing speed
Acceleration/deceleration
Jerk limitation

Number of program blocks
Number of programs

Roll feed

Zero shift

Acceleration can be influenced by means of the G-function
Software limit switch

Actual-value evaluation factor

Tool corrections

Override for feeding and acceleration

Backlash compensation

Position-feedback setting/measuring on the fly

External start

External record change

External read-in enable

Switching functions (M functions)
Rotary axis

Teach-in

Simulation

+/—1000 m (3281 ft)

0.01 mm/min up to 500 m/min
1.0 mm/s? t0 99.999 mm/s?
1.0 mm/s3t0 99.999 mm/s3
50

20

Synchronous operation
Master-setpoint sources:

— virtual

— actual-value based master axis

— setpoint driven master axis

Free allocation of master and slave axes
(cascading of the slave axes)

Electronic gears

— transmission ratio

Electronic cam

- number of tables

— number of interpolation points

— table change on the fly
Engaging/disengaging

Synchronization

— via fastinput (print-mark synchronization)
— catch-up

Drive coupling via SIMOLINK or clock-synchronous PROFIBUS DP (CBP2)

Via parameter connection
1:51t032000: 1, can be modified during operation

max. 8
max. 400
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Technology functions of the basic software

The functions described be-
low are included in the basic
software, as are the “free
function blocks”. Thus, they
can always be implemented,
irrespective of whether or
not the converter was or-
dered with technology op-
tion FO1.

Cam controller

A cam controller switches
digital outputs on and off
when pre-defined positions
have been reached. This
enables, external switching
elements, such as pneu-
matic valves, to be be oper-
ated at defined points during
amovement (positioning
cams).

The basic software for
MASTERDRIVES Motion
Control contains two cam
controllers as free function
blocks, each with two posi-
tioning cams that can be
supplied by separate input
signals, e.g. position set-
point slave and position
setpoint master. There are
therefore four cams with
switch-on and switch-off po-
sitions which can be set in-
dependently of each other.

On
Cam 1
Off

These cams an adjustable
hysteresis for the switching
point and a time resolution
of atleast 800 us. The out-
puts of the cam controllers
are binectors which can be
connected as required, e.g.
to digital outputs of the
MASTERDRIVES units for
operating magnetic valves
etc.

A speed-dependent com-
pensation for switching time
function and time cams are
not provided. These func-
tions, however, can often be
implemented using the tim-
ers in the free function
blocks.

If an extremely fast cam con-
troller with switching-instant
compensation and additional
time cams are needed, an
external hardware cam con-
troller such as the SIMATIC
S7 module FM352 (“FM
Cams”) or the T400 technol-
ogy board should be used.

Brake control

The integrated brake control
function prevents incon-
venient waiting times when
brakes are applied or re-
leased.

DA65-5443

\ A2

On
Cam 2

290°

Ul

Off

330° 30°

Master axis or slave axis

Fig. 6/85

Cam controller for MASTERDRIVES Motion Control

Engineering information

Hoisting gear can also be po-
sitioned quickly and reliably —
with little effort in the exter-
nal machine control unit and
during start-up. Checkback
contacts of the brake can be
evaluated in the brake con-
trol function. Output signals
of the brake control function
are the binectors “Release
brake” and “Close brake".
Relays for operating the
brake are not built into the
MASTERDRIVES unit.

The following methods are
available for brake operation:

e Use of arelay output on the
EB1 expansion board

e Use of an external relay
which is operated by a digi-
tal output of the MASTER-
DRIVES

e The relay (in compact and
chassis units) for operating
the main contactor can be
used for operating the
brake if there is no main
contactor.

Releasing and closing the
brake can be effected by
means of external com-
mands but, normally, the
brake control function works
fully automatically without
any intervention by the exter-
nal machine control unit.

Release brake

If the drive changes to the
“On" state after power-on,
the inverter enabling signal
is given and the brake is re-
leased. After the set brake-
release time and when the
checkback signal “Brake re-
leased” is received, setpoint
enabling takes place. An ad-
justable limit-value monitor
can be used in special cases
in order to make releasing of
the brake dependent on a
particular criterion.

Close brake

If the drive is shut down, i.e.
if its speed has fallen below
the set threshold and is
switched off by means of
OFF1 or OFF3, the brake

closes. The inverter enable
signal is removed after the
set brake-closing time has
elapsed and the “Brake
closed” signal has been sent
(possibly by a checkback
contact). OFF2 should not be
used, if possible, because,
an OFF2 command causes
the pulses to be blocked im-
mediately and the motor to
be deenergized during the
brake-closing time.

Basic positioner

The basic positioner is in-
cluded in all MASTERDRIVES
Motion Control units from
firmware version 1.5 up-
wards as a “free function
block”. The basic positioner
can be used to perform
“simple positioning tasks”
without activating the FO1
technology option.

The basic positioner per-
forms the following func-
tions:

e Absolute and relative
positioning

e Linear and rotary axes

¢ \With motor encoder or
machine encoder

o Set up (position-controlled
method using the speed
setpoint)

e Referencing (“flying” and
with homing procedure)

e Software limit switch (only
in the case of linear axes)

e Play compensation

» Adoption of setpoints, con-
tinuous or edge-triggered

o Jerk-free changeover from
set-up to positioning and
vice versa, without stand-
still of the axis

e Setpoint changes for posi-
tion, speed and accelera-
tion during movement
along the axis possible.

Standard applications are
available, including
parameterization and docu-
mentation. These can be ob-
tained from your regional
Siemens AG office and from
the Applications Center for
Production Machines.
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Technology software — General functions

The Motion Control technol-
ogy software (FO1) has the
following general functions.

Linear axis

(with fixed stops and a max.
traversing range of 1000 m
(3281 ft) with a resolution of
1u) software limit switches
are evaluated. A traversing
caris an example of alinear
axis.

DAB5-5867

Fig. 6/86
Linear axis

e Either the motor encoder
(resolver, optical sin/cos
incremental encoder,
absolute-value encoder,
incremental encoder) oran
external machine encoder
(e.g.incremental encoder
or SSl absolute-value en-
coder) built on to the driven
machine can act as a posi-
tion encoder.

Rotary axis

(permanently rotating, with-
out fixed stops with defini-
tion of direction or direction
“shortest distance”). A turn-
table is an example of aro-
tary axis.

360-/0°

DA65-5449

Fig. 6/87
Rotary axis

¢ The Motion Control soft-
ware contains a sophisti-
cated precontrol strategy.
At any given moment, the
position ramp-function gen-
erator appropriately con-
trols the speed and acceler-
ating torque by bypassing
the position controller so
that an optimum dynamic
response is achieved and
no significant following
errors occur.

Siemens DA 65.11 - 2003/2004

Roll feed

(permanently rotating rotary
axis with “cut-to-length func-
tion”) The illustration shows
aroll feed used in a cutting
machine.

Fig. 6/88
Roll feed

e Even if the high dynamic re-
sponse is fully utilized, the
mechanical components
are subjected to very little
stress. Thisis ensured by
the position ramp-function
generator with its flexibly
adjustable jerk-limiter and
accelerator.

o
n
<
o
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Technology software — Positioning

The MASTERDRIVES
Motion Control unit has an
easy-to-use integrated posi-
tion control system with the
following functions:

e Setup:
Position-controlled travers-

ing of the axis in jog mode

e Homing procedure:
Variable function for es-
tablishing a relationship
between an incremental
measuring system and the
mechanical equipment.

e MDI:

Point-to-point positioning

(Manual Data Input)

— Relative or absolute
positioning (absolute or
incremental dimension)

— Stipulation of an MDI
positioning record with
position, speed and ac-
celeration.

The MDI positioning record
can be directly specified by
the machine control unit,
e.g.via PROFIBUS DR, or
called using control com-
mands from a table (stored
inthe MASTERDRIVES
Motion Control unit) of 10
fixed position setpoints.
Together with the MDI
positioning record, the
starting command can be
transmitted in one and the
same PROFIBUS DP tele-
gram. This enables com-
fortable and time-saving
operation of the positioning
process even when using a
small PLC.

— Changeover on the fly to
another MDI record dur-
ing travel is possible.

— Start command
(aread-in enable in the
case of roll feed) is possi-
ble via digital inputs of
the MASTERDRIVES
Motion Control or via the
fieldbus.

o Automatic function

— Execution of complete
positioning programs in
the automatic mode

— Single-step mode possi-
ble

— Creation of traversing
programs using a power-
ful programming lan-
guage in accordance with
DIN 66 025 (industrial
standard)

—Input of traversing pro-
grams via SIMATIC
S7-CPU orvia the
DriveMonitor service pro-
gram with special editor

— Upto 20 programs with
atotal of 50 records (tra-
versing commands) can
be programmed

— Program-controlled
output of switching func-
tions (M functions)

—Flying record change via
digital input

— Start and read-in enabling
also possible via digital
input

— Zero shifting, tool correc-
tion and backlash com-
pensation can be pro-
grammed

— Acceleration can be influ-
enced by means of the
G-function

— Actual-value setting on
the fly

— Starting command, re-
cord change and read-in
enabling can be stipu-
lated via fieldbus or digital
inputs

—Teach-in: adoption of the
current position in a tra-
versing record is possible
by means of set-up mode

— Speed override, accelera-
tion override and time
override

— Collision monitoring via
external input

— Simulation mode for
testing automation pro-
grams without motor,
e.g. forrecording the
position-setpoint curve
with simulation of the
M-functions.

e Roll feed:

— Automatic cut-to-length
function for presses,
stamping machines and
cross-cutting machines in
start/stop mode

— Speed/acceleration
profile of the traversing
curve can be stipulated.
In this way, optimum
through-put times are
achieved and material
wear and slippage is
avoided.

Technology

— Changeover between an
external machine en-
coder and motor encoder
is possible (at standstill)

— The number of loops
(number of cutting pro-
cesses) can be pro-
grammed.

Applications for the
positioning function

Typical applications for the
MASTERDRIVES Motion
Control are positioning
drives in the following areas:

¢ \Wood-working machinery
o Roll feeders for presses

e Packaging machines

e Printing machines

e Drive tasks in the glass, tile
and tire industries as well
as in general machine
building.

Operator control

DriveMonitor guides the
user through operator screen
forms where functions can
be entered with a mouse
click. Fig. 6/89 shows an ex-
ample of a start-up screen
form for axis configuration.

Fig. 6/89

Start-up screen form for axis configuration
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i
0
A
Technology software — Positioning

Positioning in automatic

mode 0 mm (0 in)

Fig. 6/90 shows a typical
application for an automatic
traversing program which is
automatically executed by
MASTERDRIVES Motion
Control. A chipboard lami-
nated on both sides is being
drilled through. The travers-
ing program goes through
the following steps:

100 mm (3.9 in)

150 mm (5.9 in)
— 170 mm (6.6 in)

e Travel A— B:
The drill bit travels rapidly
until it reaches the material

220 mm (8.66 in)
250 mm (9.84 in)

and then begins to reduce \Y
the feeding speed. At point mm/min (in/min) @ @ @ @ @
i i N5 N10 N15'N20 N25
B precisely, the drill has 2000 (78.7) | o /
reached the red_uped feed- 1000 (39.3) | I I |
ing speed for drilling 190 (7.5) I | e &
through the plastic coating. ! > 3
0
e Travel B— C: “ \ / g
The coating is drilled o 7
through at reduced speed
e Travel C— D: Fig. 6/90
The chipboard itself is Automatic drill function
drilled through at normal
feeding speed. The table shows the travers-
ing program entered for this
e Travel D— E: g brograr
The reduced feedi d applicationin the
ere Ucl.e ]?eﬂ'{‘ngpee MASTERDRIVES Motion
again applies forthe lower Control (example).
coating.
. Tra_vel E—A: . NC program
Drill returns at increased
Speed. N5 X 1560 F2000 G44 D1: Record No. 5: travel to position 150 mm (5.9 in) at speed of
2000 mm/min (78.7 in/min), tool correction (G44) stored in D1 (100 mm (3.9 in))
N10X 170 F190: Record No. 10: Travel to position 1770 mm (6.6 in) at speed of
190 mm/min (7.5 in/min)
N15 X220 F1000: Record No. 15: Travel to position 220 mm (8.66 in) at speed of
1000 mm/min (39.3 in/min)
N20 X 250 F190: Record No. 20: Travel to position 250 mm (9.84 in) at speed of
190 mm/min (7.5 in/min)
N25 X 0 F1500 DO: Record No. 25: Travel to standard position 0 and deselect tool correction (D0)
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Technology software — Synchronous operation

General synchronous-
operation functions

The following synchronous-
operation functions are con-
tained:

¢ Electronic shaft (exact syn-
chronism of several axes
with long-time stability)

e Electronic gears
(with a transmission ratio
that can be precisely tuned
via numerator and denomi-
nator settings; the value
range for numerators and
denominators, respectively,
is—32767 to +32767)

e Transmission ratio can be
changed even during opera-
tion. If necessary, the stipu-
lated transmission ratio can
be adjusted using a free
ramp-function generatorin
order to avoid sudden
changes.

Electronic cam

—With up to 400 interpola-
tion points. The 400 inter-
polation points can be di-
vided into upto 8 tables.
Atable can be reloaded in
the background and ed-
ited while the first table is
running on-line. There is
linear interpolation be-
tween the interpolation
points.

—The interpolation points
do not have to be equidis-
tant but can be set closer
togetherin critical zones
and farther apart from
each otherin linear areas.

— Changing tables on the
fly is possible during op-
eration.

—The tableis scalable in
both the X and Y direc-
tions and has integrated
gears.

The distance/angle set-
point can be stipulated by a
real “master axis” (internal
orexternal) or by a “virtual
master” created using the
software.

2 digital inputs with inter-
rupt capability for detecting
synchronization signals,
e.g. print marks.

SIMOLINK as the back-
bone of synchronous
speed control

The drives participating in
angular synchronism are
linked via the serial setpoint
link, SIMOLINK. SIMOLINK
is a high-speed ring of fi-
ber-optic cables that
operates at 11 Mbd and is
used to transmit the angle
setpoints from drive to drive
or from a control system to
the drives. To transmit one
hundred 32-bit values, for ex-
ample, SIMOLINK takes only
630 us. Special SYNC tele-
grams are used to achieve
exact, jitterfree transmission
synchronization of the sam-
pling times of up to 200 con-
nected converters. This en-
ables highly dynamic and
precise synchronous opera-
tion of the drives. The master
incremental encoder is nor-
mally not needed, as its func-
tion is performed by the soft-
ware and transmitted via
SIMOLINK (principle of the
“virtual master axis”).
Conventional operation with
master incremental encod-
ers s, of course, possible as
well.

Thanks to SIMOLINK, the
masterdrive function can be
assigned to any drive or even
to a higherlevel control sys-
tem. This is especially neces-
sary in the case of machines
where drives are taken out of
the combined drive system,
e.g.in the case of shaftless
printing machines.

The masterdrive function
can also be performed by a
drive which is temporarily
taken out of the combined
drive system. SIMADYN D,
SIMATIC M7 or SICOMP®
SMP can act as the higher-
level control system;
SIMOLINK interfaces are
also available for these sys-
tems.

Engineering information

Electronic gears

Electronic gears can easily
be used to substitute all
kinds of variable gearratio
gearboxes and shafts. The
transmission ratio is pre-
cisely defined as the numer-
ator and denominator of a
fraction (16 bits each). Oper-
ation with encoders built onto
Siemens motors, including
absolute-value encoders
(e.g. encoders with protocol
according to SSI standard)
and SIMOLINK.

Electronic cam for simulat-
ing mechanical contours

The electronic cam enables
accurate relative movement
between a masterdrive and
aslave drive. It replaces
mechanical eccentric cams,
gear-change gearboxes or
cranks as the following pic-
ture is intended to symbol-
ize.

A maximum of 400 coor-
dinate pairs of variables
describe the relative move-
ment by means of table inter-
polation. These 400 interpo-
lation points can be divided
up into upto 8 curves. x and y
coordinates can be entered
separately. The x values do
not have to be equidistant,
i.e. many points are placed at
the tight sections of the curve
and fewer in the straight sec-
tions. Linear interpolation
takes place between the
points. A very smooth torque
curve can thus be achieved
with relatively few points.
These values, of course,

can be parameterized via
PROFIBUS DP Therefore,
where necessary, the cam
may be changed within sec-
onds (can be input by means
of the DriveMonitor service
program). A very high dy-
namic performance and a
high degree of accuracy are
achieved due to precontrol of
the speed and torque.

re)
<
~
)
O
©
<<
o

Master Slave
0° 20 mm (0.78in)
7 100 mm (3.91in)
1107 300 mm (11.8in)
360° 20 mm (0.78 in)
Fig. 6/91

Electronic cam disc
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Engineering information

Technology software — Synchronous operation

Start/stop function for
product collation and
product decollation

The start/stop function
allows targeted shutdown
and starting of the angular
synchronism mode, includ-
ing the cam function, at a
precisely defined engaging
position for one or several
machine cycles. The ramp
for the start/stop function
can be stipulated as the dis-
tance. The engaging/disen-
gaging action can also be
started via a digital input.

The disengaging function is
used, for example, for collat-
ing products if a product is
missing in the continuous
flow of goods.

Print-mark control

The print-mark control sys-
tem, in conjunction with suit-
able reading devices, is for
matching the master drive to
the slave drive. The synchro-
nization signal is evaluated
by a high-speed digital input
with interrupt capability and
a time resolution of a few us.
The speed at which match-
ing or the correction move-
ment is carried out can be
set.

Applications of the
synchronous-operation
function

With the angular synchro-
nism control system, me-
chanical shafts, gears and
cams can be replaced,
e.g.in

The disengaging function
stops the drive (slave drive)
according to a corresponding
request at a parking posi-
tion and, after one or several
machine cycles (product
lengths), starts it again in
angular synchronism with
the masterdrive.

The engaging function can
be used for removing defec-
tive products. This function
is similar to the disengaging
function but, here, the drive
starts for one or more ma-
chine cycles with angular
synchronism, starting from
a parking position relative to
the masterdrive. After this, it
again moves precisely to its
parking position.

An example of print-mark
evaluation is a packing ma-
chine in which the continu-
ous flow of goods must be
packed in foil with the re-
quirement that the printed
image of the packing foil is al-
ways at the same position on
the product. By detection of
the print-mark on the foil, ex-
pansion (or shrinkage) of the
foil — both of which always
occur—can be detected and
automatically compensated.

e shaftless printing machines

e packing and filling ma-
chines

e looms and other textile
machines

e gantry traversing units

e conveyor systems.
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The start/stop function can
also be used in combination
with the gears and the cam.

Defective
product

Missing
product

Fig. 6/92 shows an example
of using the start/stop func-
tion for ejecting defective
products of a packing ma-
chine.

- 00 9® 00 0O

I Ejector
t

Engaging function:
The ejector must be active for

one machine cycle in order to
eject a defective product.

Fig. 6/92

Carousel

DAB5-5469

VJA_L‘
t

Disengaging function:

Carousel must stop for

one cycle because a
product is missing.

Application example of the start/stop function
for removing defective products in a packing machine

Drifting phenomena, which
would be noticeable during
operation without print-mark
control, are thus reliably
avoided.

¥ Desired position of printing
Print marks, e.g. on foil

Fig. 6/93 illustrates the
method of functioning of
print-mark synchronization.

V' Actual position of printing

v v
e
360° 360°: 360° 360° 1 360° Actual
i ; position
, H of master

Print marl:( too early
— Slave blrakes

A

_ |
Print mark too late
— Slave aclcelerates

.

VSlave

DAB5-5444

\/

Fig. 6/93
Example of print-mark synchronization



Encoders for position detection

For the technology functions,
information about the posi-
tion is required in addition to
speed. MASTERDRIVES
Motion Control allows posi-
tion detection directly via
the motor encoder, thus
eliminating the need foran
additional built on encoder
for position control. Only
when itis necessary from a
technological point of view
can position detection take
place by means of an addi-
tional external encoder. The
types of encoder can be clas-
sified as incremental
encoders and absolute-value
encoders.

Incremental encoders

Incremental encoders only
provide the relative change in
position. In order to enable
absolute positioning, en-

coder detection must be ref-
erenced. This can be done by
means of a proximity switch
(BERO®) with a known me-
chanical position and/or with
the zero mark of the encoder.

Absolute-value encoders

can be divided up into two
groups:

Single-turn encoders
(two-pole resolver, optical
sin/cos incremental encoder)
supply the absolute position
within a revolution. If abso-
lute positions have to be de-
tected over several revolu-
tions with a single-turn en-
coder (normal occurrence),
referencing is necessary as
with the incremental en-
coder.

Overview of the characteristics of the different encoders:

Engineering information

External encoder
in any slot

Motor encoder
inslotC

®-o

Fig. 6/94

Sin/cos incremental encoder
[SBM2]

— EQN multiturn encoder [SBM2]

l — Incremental encoder [SBP]

SSlencoder [SBM2]

— Resolver[SBR1/SBR2]

| Sin/cos incremental encoder
[SBM2]

— Multiturn encoder [SBM2]

— Incremental encoder [SBP]
(Only for asynchronous motors)

DAB65-5442

Overview of the useable encoder-evaluation boards

Multiturn encoders detect
the position within a revolu-
tion and over a defined range
(e.g. 4096 revolutions) and
supply this value when the
system is restarted aftera
power failure. Referencing is
thus not necessary.

Encoder-evaluation boards
(“sensor boards”) that

can be used with MASTER-
DRIVES Motion Control units
are shown in Fig. 6/94.

A maximum of two encoders
can be evaluated at the same
time.

Encoder type Evaluation board in Resolution Achievable positioning Useable as
MASTERDRIVES Motion (increments/revolution) accuracy @ Motor encoder External
Control (pulses/revolution) (slot C) encoder
Resolver @ SBR1/SBR2 (without/with 4096 pulses/rev. 1024 pulses/rev. Yes No
incremental encoder with 2-pole resolver with 2-pole resolver
simulation)
Sin/cos incremental  SBM/SBM2 16.8 x 106 pulses/rev. 10°to 108 pulses/rev. Yes Yes
encoder 1V,, @ (SBM2)
Absolute-value SBM/SBM2 16.8 x 106 pulses/rev. 105 to 108 pulses/rev. Yes Yes
encoder (EnDat) 4096 revolutions can be simulated (SBM2)
Incremental SBP Number of lines x 4, i.e. 4096 pulses/rev. Number of lines x 1, i.e. 1024 incs./rev.  Yes, with Yes
encoder TTL ©® for standard motor encoder with standard motor encoder asynchronous
motors
Absolute-value SBM/SBM2 Typically 4096 pulses/rev. typically 1024 pulses/rev. No Yes

encoder SS| @

Typically 4096 revolutions can be

simulated

Notes

© In practice, the resolution of the
encoder must be higher than the
requested positioning accuracy by a
factor of 4 to 10. The levels of accu-
racy given in the table are only rough
guidelines.

® Resolver:

® |n the case of multiple-pole resol-
vers, the resolution and accuracy
are correspondingly higher.

In the following cases, a sin/cos

incremental encoder should be

used instead of a resolver:

— for stringent requirements re-
garding positioning accuracy

— for stringent requirements re-
garding the dynamic response

— when print marks are to be de-
tected with a high degree of ac-
curacy

— when smooth running character-
istics are required at extremely
low speeds under approx. 5 rpm.

In the case of the SBR2, incremen-
tal encoder simulation is performed
at terminals equipped with 2 tracks,
each with 512 or 1024 pulses per
revolution (can be set) and zero
pulse, RS422 level (TTL differential
signal).

Applies to 2-pole resolvers; with
multiple-pole resolvers, the num-
ber of pulses per revolution is cor-
respondingly higher.

® Incremental encoder:
e On the SBR, the pulses are quadru-
pled internally (flank evaluation).

e Number of lines can be parameteri-
zed between 4 and 32768 lines per
revolution.

e Max. pulse frequency that can be
evaluated: 410 kHz

® HTL and RS422 level can be evalua-
ted

O SSlencoder

e Many types of SSI encoder with
various resolutions (single-turn and
multiturn, linear scales, etc.) are
available on the market.

e All encoders can be evaluated with
the standard SSI protocol (e.g.
SIEMENS, Stegmann, TR, Fraba,
Heidenhain, Infrarot-Abstands-
meRsystem, etc.).

© SBM/SBM2: Incremental encoder
simulation is performed at the output
terminals equipped with 2 tracks,
each with 2048 pulses per revolution
and zero pulse; RS422 level.
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SIMOVERT MASTERDRIVES Motion Control
Engineering information

T100, T300 and T400 technology boards for compact and chassis units

The T100, T300 and T400
technology boards can be
integrated in all compact and
chassis units but not in the
Compact PLUS units. \With
these boards, additional
technological functions can
be implemented. They are
mainly used for SIMOVERT
MASTERDRIVES Vector
Control (VC), as these units
do not have any integrated
technology functions (posi-
tioning, synchronous opera-
tion). For a detailed descrip-
tion of the functionality of
these boards, refer to the
catalog for MASTERDRIVES
Vector Control (DA 65.10 or
the North American version).

The following is a short over-
view of the functions pro-
vided:

T100 technology board

e 8 binary inputs and 5 binary
outputs

e 5 analog inputs and 2 ana-
log outputs

e 2 serial interfaces

e Many control, arithmetic
and logic software mod-
ules.

Implementation of the T100
together with SIMOVERT
MASTERDRIVES is only use-
ful if many software blocks
must be calculated in a very
short period of time and the
available processing time on
the MASTERDRIVES Motion
Control units is not sufficient
(e.g. if the pulse frequency
has to be set to 10 kHz for
dynamic reasons).

T300 technology board

¢ 16 binary inputs and
8 binary outputs

e 7 analog inputs and
4 analog outputs

¢ 2 serial interfaces

e Standard software for
positioning, synchronous
operation, center winders,
multi-axis drives

e Compatible with
SIMADYN D

e Customized planning with
STRUC®
T400 technology board

e 8 binary inputs and
4 bidirectional binary inputs
oroutputs

¢ 5 analog inputs and
2 analog outputs

¢ 2 serial interfaces

e Compatible with
SIMADYN D

e Customized planning with
SIMATIC STEP 7/CFCV 4.0
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Fig. 6/95
T300 board with memory module



Central control boards

Siemens supplies “scalable
technology functions” for
Motion Control.

The MASTERDRIVE Motion
Control converters already
have a wide range of func-
tions “on board”. In order to
extend these functions, the
MASTERDRIVES Motion
Control units can be flexibly
linked up to central systems.
Some central solutions can
be configured graphically
with CFC. This enables sim-
ple and rapid customized
planning and adaptation.

The link can be established in

any of the following ways:

e Fieldbus systems

(PROFIBUS DP)

— Transmission of set-
points, actual values,
control words and para-
meters

— Additional synchroni-
zation of the drives and
direct communication
between drives with
clock-synchronous
PROFIBUS DP

o SIMOLINK:

— Transmission of set-
points, actual values and
control words

— Synchronization of the
drives

— Direct communication
between the drives

— Transmission of parame-
ters not possible

Engineering information

The following table provides
an overview of the central-
ized control boards and their
functionality.

¢ Analog input on MASTER-

DRIVES Motion Control

+/-10V

— The standard resolution
of the analog input is
12 bits

— 14 bits resolution possi-
ble with the EB1 expan-
sion board

e Encoder signals from the
MASTERDRIVES Motion
Control to the control cen-
terusing
—TTL signals (5 V) with
the SBR2, SBP, SBM2
encoder boards

—HTL signals (15 V) with
the SBP encoder board

— SIMOLINK.

— Clock-synchronous
PROFIBUS DP

Central boards Software Link to Functionality Setpoint
MASTERDRIVES Motion Control stipulation
Digital Analog
Family Hardware Stan- customer- PROFIBUS SIMOLINK  +/~10V Positio- Synchro- Cam Lin. Path Speed Posi-
dard  specific DP ning nous inter- curves tion
operation polation
SIMADYND PM5/6 no yes, yes yes yes Customer-specific  yes yes no yes yes
with CFC using CFC
T4007) no yes, Builtinto SIMOVERT MASTERDRIVES')  Customer-specific  yes no no yes yes
with CFC using CFC
For SIMATIC  FM 354 yes no no no yes yes no no yes no yes no
S$7-300 FM 357-2 yes yes no no yes yes yes yes yes yes yes no
For SIMATIC  FM 453 yes no no no yes yes no no yes no yes no
$7-400 FM 458 no yes, yes yes yes Customer-specific ~ yes yes no yes yes
with CFC using CFC
SIMATICTDC CPU 551 no yes, yes no yes Customer-specific  yes yes no yes yes
with CFC using CFC
Open ) SICOMP SMP no yes no yes yes yes yes yes yes no yes yes
(sgfst\év)are kit SIMATICPC  vyes yes yes?) no no yes yes yes yes no yes no

1) Cannot be combined with Compact PLUS
design (6SE70..-..P..).

2) Clock-synchronous.
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Engineering information

OP1S user-friendly operator control panel
The OP1S operator control

panelis an optional input/
output device which can be
used for parameterizing the
units. Parameterization is 82 A 25 V
menu-guided and is per- ; 28'888 Ez (|-4C”gi§§|xav
rarmeter nurmbor and then ?—Opersion \ .
entering the parameter 9-pin SUB-D
value. Plain-text displays [EDrod l @ Fault conne;ctoyton
gr?_atly facilitate parameteri- s ® Run )
zation.
FWD/REV ke

Parameter and parameter — [\ /
value descriptions, as well as 0 Jvs)
text displays in English, Ger- Off key C BN N4 S
man, Spanish, French and y
talian, are included in the % 7 8 o9 Eg;a/gg;t%gegrf:g
standard version. Jog key levels
The OP1S has a non-volatile 48 LS55 =6 e
memory and is capable of 0109 7
permanently storing com- 1 2 A3
plete parameter sets. It can
therefore be used for archiv- £ O L3 | e
ing parameter settings and @ -
for transferring parameter 3 Y
sets from one unit to an-
other. _
Its storage capacity is suffi- \F/'ig;/?f’ﬁhe OP1S
cient to store 5 CUMC board
data sets. Itis not possible to
store data sets of the tech- OP1S connections via RS485 Pin Designation Description
nology boards (e.g. T100, 1 - -
T300). 2 - -
On the rear of the OP1S is 3 RS485 P Data via RS485 interface
a 9-pin SUB-D connector via g N5V Ground
which power is supplied and -
communication with the 6 P5V 5 V auxiliary voltage supply
connected units takes place. / - - -

8 PS485N Data via RS485 interface
The OP1S operator control 9 - Reference potential

panel may be plugged di-
rectly onto the SUB-D socket
of the PMU operator control

and parameterizing unit and -z
screwed into the front panel. EEEEE
The OP1S operator panel can oru oooog
also be used as aremote- m =% USS via RS485 g oo
control device. The cable B O EE
between the PMU and the Bl
OP1S must not exceed allsils X300
200 m (656 ft). If longer than -
5m (16 ft), a standard 5 V
power supply with a current oP1S Connecting cable
capability of at least 400 mA
must be included on the M
OP1S end, as shown in Fig. 5o S[ ( ) ( ) 2
6/97 712 of2 & .
6|2 0l2 2 OoooE |8
ol 1 ooEpE |3
OEEEE |3
gEEEaE |3
OP1S side: Unit side:
9-pin SUB-D socket 9-pin SUB-D connector \—f\—/

Fig. 6/97
OP1S in a point-to-point link
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Engineering information

OP1S user-friendly operator control panel (continued)

The OP1S and the unit to be
operated communicate with Connecting cable
each other via the serial inter- for5m (16 ft) < I < 200 m (656 ft)

face (RS485) using the USS

protocol (see Fig. 6/97). /N N\

During communication, the

)
/

I\ 1\

5
OP1S assumes the function Y o O — — e PQE

4 4
of a master whereas the 8 o (e) ( ) t ) o pqE
connected units function as 7 o) 3 EHPY Z
slaves (see Fig. 6/99). The / ©) ol 2 \ / \ / 2 @ ([
OP1S can be operated at — O 4 1 ®|°
transfer rates of 9.6 kbit/s \\% g'/

and 19.2 kbit/s and is capable
of communicating with up to

31 slaves (address 1 to 31). It 12 400 mA

can therefore be usedina M 5V DC

point-to-point link (operator 8 2

control of one unit) or with a e ine

bus configuration (operator 3 72

control of several units). Yiine
OP1S side: Unit side: X300
9-pin SUB-D socket 9-pin SUB-D socket

Fig. 6/98

OP1S in a point-to-point link with up to 200 m (656 ft) of cable

USS bus
via X100
connectors Sicmens

oS =]

mounted on
rectifier unit

=y O emmmm g

DA65-5165

q

g
=
5/. -l:I
2

£ s
El]

Fig. 6/99
OP1S, bus operation with Compact PLUS units
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Engineering information

Control terminal strip

The control terminal strip is
located on the front of the
Compact PLUS units oron
the CUMC control board for
the compact and chassis
units.

All the necessary functions
for operating and monitoring
SIMOVERT MASTER-
DRIVES are accessible via
the control terminal strip.

Main contactor control

SIMOVERT MASTERDRIVES
have a digital output which

can be parameterized and

is pre-assigned to control an
external main contactor via the

e Control commands, e.g.
ON/OFF, inverter enable,
ramp-function generator
enable, setpoint enable,
fixed setpoint selection,
acknowledgement, etc.

¢ Analog setpointinputs, e.qg.
speed setpoint, torque set-
point

ON command of the
SIMOVERT MASTERDRIVES.
In this case, an external 24 V
DC auxiliary power supply is
required.

Siemens DA 65.11 - 2003/2004

e Analog outputs of internally
calculated quantities, e.g.
motor current, speed, mo-
tor voltage, frequency

e Status messages, e.g.
ready to switch on, run,
fault.

The connections for this pur-
pose are provided on the X9
terminal (see pages 6/29 and
6/38).

Forthe assignment of the
control terminal strip, please
refer to pages 6/29, 6/30,
6/32, 6/34 and 6/36.



Engineering information

Start-up, parameterization and diagnostics with DriveMonitor
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Fig. 6/100
Trace function with DriveMonitor
DriveMonitor performance Hardware and software
CharaC’[erISTICS reguirements 9-pin SUB-D 9-pin SUB-D
— Setting and monitoring of o PC with Pentium Il or com- B 2l OBy WG, il
all basic-unit parameters in parable processor
tables, which can be indi- 0 . —— 2 ) - 7 >
vidually created ¢ pe.ratlng systems
— Windows 98/ME or
— Reading, writing, manag- — Windows NT/2000/ —— 3 D - 2 b —
ing, printing and compari- XP Professional
son of parameter sets . —H— 5 ) - 9 D
_ e Main memory of at least Close
— Handling of process data 32 MB RAM with Windows switch for - 5 by
(control commands, 98/ME, 64 MB RAM with booting [— py
setpoints) Windows NT/2000/
— Diagnostics (faults, alarms, XP Professional L o 4 D
fault memory) e CD-ROM drive (24 X) 777777777777777 A DA65-6051
— Off-line and on-line opera-  Screen resolution Fig. 6/101

tion
— Parameterization of the

T100, T300 and T400 tech-
nology boards

— Graphic display of the
trace-memory function for
analysis purposes

— Menu-assisted paramete-
rization during commis-
sioning.

800 x 600 or higher

e Free hard-disk memory of
200 MB for minimum re-
quirements

e Recommended system
requirements
— Pentium 11/500 MHz or
higher
— Main memory of
256 MB RAM

Combination cable for boot function and DriveMonitor

—  Windows 98/ME/NT/
2000/XP Professional

— CD-ROM drive (24 x)

— Screen resolution
800 x 600 or higher

— Free hard-disk memory
of 500 MB

For stand-alone operation
(USS)

o RS232 serial interface
(for one unit, point-to-point)

o RS485 serial interface (for
several units, bus operation),
e.g. with the RS232/RS485
interface converter, SU1).
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Engineering information

For safe and reliable opera-
tion, itis essential for the
power and encoder cables
to be laid in accordance with
EMC considerations, such
as shielding, physical sepa-

ration of encoder and power
cables, etc. (see Electro-
magnetic compatibility,
page 6/49).

Maximum lengths of encoder cables

Encoder Max.
cable length

Sin/cos encoders
(incremental encoders, singleturn
generators, multiturn encoders) 100 m (328 ft)
Resolvers 150 m (492 ft)
Incremental encoders
-TTL 100 m (328 ft)
— HTL without signal inversion 150 m (492 ft)
— HTL with signal inversion 300 m (984 ft)

Maximum lengths of power cables

The lengths given below
apply only to power cables
with PE insulation.

Cables with PVC insulation
have a considerably higher
capacitance per unit length.

i
G
I

Ll

If the power cables are un-
shielded, continuous sheet-
metal barriers between sig-
nal and power cables are ab-
solutely essential.

Note

Correct shielding of the
signal cable is absolutely
essential.

If cables with PVC insulation
are used, the lengths indi-
cated must be reduced by

Overdimensioning the con-
verter orinverter allows the
use of slightly longer cables.

one third.
Compact PLUS units
Unit (power rating) Pulse frequency of 5 kHz Pulse frequency of 10 kHz
Unshielded cable Shielded cable Unshielded cable Shielded cable
0.55 kW (0.75 HP) and 0.75 kW (1 HP) 100 m (328 ft) 70 m (230 ft) 50 m (164 ft) 35m (115 ft)
1.1 kW (1.5 HP) to 18.5 kW (24.8 HP) 130 m (427 ft) 100 m (328 ft) 65 m (213 ft) 50 m (164 ft)

Compact and chassis units

Unit (power rating)

Pulse frequency of 5 kHz

Pulse frequency of 10 kHz

Unshielded cable Shielded cable Unshielded cable Shielded cable
2.2 kW (3 HP) to 4 kW (5 HP) 100 m (328 ft) 70 m (230 ft) 50 m (164 ft) 35m (115 ft)
5.5 kW (7.5 HP) to 250 kW (335 HP) 130 m (427 ft) 100 m (328 ft) 65 m (213 ft) 50 m (164 ft)
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Jimension drawings

Compact PLUS units

Compact units

Chassis units

Braking units and braking resistors
Line-side components

DC link components

1FK6 synchronous servomotors
1FK7 synchronous servomotors
1FT6 synchronous servomotors

1PH7 asynchronous servomotors
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Dimension drawings

Rectifier units

r 260 10.2 ————*|
1

L "

f[-— 360 14.2

[ e———— 414 163 ———

fe—————— 425 16.7 ——— >

|_, [
1)

220 8.6

7

Front views without front cover
Fig.7/1

Converters and inverters

—— 260102 —>}

Dy

fe— 360 14.2
le———— 414 16.3

—

1)

e— 220 86—/

Converter

260 10.2
1)ﬂf

360 142 ———*f
|
414 163 —————>

1)

le—— 220 86—/,

Inverter

Front views without front cover
Fig.7/2

Dimension in mm
Dimension in inches

1) Retaining bolts: M5.

v

425 16.7

425 167 —————»

.
i

90 3.54

15 kW

La |
A
45 |

1.77

22.50.88

0.55 kW
(0.75 HP)

22.50.88

La |

15 4

0.75 kW

(1 HP)
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Dimension drawings

DC link module and capacitor module

260 10.2 N
. O |
o
8
3
<
g o
— [(e}{e]
8 -
o B3
N~
L I
J o
< A
1) N
220 8.6 g - 903.54
Fig.7/3

Rectifier units and rectifier/regenerative units

Mﬁ Type a b f h
o mm
= i (in)
8 -1 6SE7024-1EB85 67.5 135 425 425
3 1 (2.66) (5.31) (16.73) (16.73)
g 6SE70..-.EC85 90 180 600 600
< (3.54) (7.07) (23.62) (23.62)
< “—
8
o
©
1
772
Fls |
lea @
o
<—b——j’ =350 13.8 —!
Fig.7/4
6SE7024-1EB85
6SE70 ..-.EC85
Converters and inverters, AFE inverters
Mﬁ Type a b f h
oy mm
Em | (in)
8 -1 6SE70..—..Ab1 45 90 425 425
b H (1.77) (3.54) (16.73) (16.73)
£ 6SE70..-..B51 67.5 135 425 425
< (2.66) (5.31) (16.73) (16.73)
< S 6SE70..—..C51 90 180 600 600
2 (3.54) (7.07) (23.62) (23.62)
S 6SE70..—..D51 451) 270 600 600
© (1.771) (10.63) (23.62) (23.62)
! 772
Tl |
le—a s
o
<—b——j 350 13.8—=
Fig.7/5
6SE70..-..A51
6SE70..-..B51
6SE70..-..C51
6SE70..-..D51

Dimension in mm
Dimensionininches

1) For size D, two lugs left and right.
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Dimension drawings

Rectifier units and rectifier/regenerative units

| @ Airinlet, e.g. up to the closed cabinet base or cable duct
§ =350 13.78—= 1 @ Airoutlet up to a reflecting surface, e.g. ceiling or closed roof
445 426198100.6’ py ~—34013.39—+—| o ® Through-hole for M8 bolt
175 | 7.1 T /® B 294 11.57 T @® Through-hole for power connections:
@ | M16 for 6SE7036-1EE85-0AA0, 6SE7034-2FE85-0AAO0,
C/L+ DIL i 6SE7035-4FE85-0AA0, 6SE7034-2HE85-0AA0
170 i ® i @ and 6SE7035-4HE85-0AA0
~67 M12  forall other units
208 ® Pre-fitted terminal for PE:
™ g.08 M16 for 6SE7036-1EE85-0AA0, 6SE7034-2FE85-0AAO0,
6SE7035-4FE85-0AAQ, 6SE7034-2HE85-0AA0
o S N and 6SE7035-4HE85-0AA0
@ 2 5 ) M12  forall other units
(o]
o *15‘_13 & 2 2 ® Lifting eye @30 mm
N —
=} »%4:75 3 2 S @ Front cover (doors) and terminal cover, only with version IP20
- 411.6
m iy 217 Jl
217 [oiviwn | do g 0.7
07412 13 S~ < PE
BN R S (L ‘
7 218 © 17 ] N @
go.TL J 05 207 %H_so
S Tl T1%s O )
) ' 8 1685 L :
- el 6.63
Fig.7/6

6SE70..-.EE85

Converters and inverters, sizes E, F and G, AFE inverters

LT Type a a b b c d e f h t
T‘ yp 1 1
O mm
D | ! (in)
© © I oL 6SE70..-..E 45 180 270 10 350 400 15 1025 1050 365
(1.77) (7.07) (10.63) (0.39) (13.78) (15.75) (0.59) (40.35) (41.34) (14.37)
6SE70..-..F 45 270 360 10 350 400 15 1025 1050 365
(1.77) (10.63) (14.17) (0.39) (13.78) (15.75) (0.59) (40.35) (41.34) (14.37)
6SE70..-..G 119 270 508 25 350 320 50 1376 1450 465
(4.69) (10.63) (20.0) (0.98) (13.78) (12.6) (1.97) (54.13) (57.09) (18.3)
— o
L - 7* DAB5-5350a
—— a -
7
Fig.7/7

Dimension in mm
Dimensionininches

Siemens DA 65.11 - 2003/2004



SIMOVERT MASTERDRIVES Motion Control

Dimension drawings
H\HHHINHHHHIHHHH I ‘
uHmHmmlm i mm
mmm Hmm\ ImH i
Inverters, size J
0 @ Airintake
p @ @ Airoutlet
f - .
o §*139 - 800 315 565 22.174
g'@%’“ﬂassm l— 550 21.65
Ry DL- ClL+
1 R
e 7 6 2
mf ﬂ D/L- ‘ !
NS ggr-a6102 | ~| Tes 3ss [
oL | ‘ | TR N
| ‘ | -
T e .
=] o
| ‘ | % fo:
I I
B |
Jeors| | 50 .|, 45
8.17 ‘ ‘ | 1.97 1.77
170.5 VarTe ‘ 217 0.67
6.69 “uzm ‘ w2rs | K o185 @ )
‘ | lﬁ < LI R *
1] 8v 85
! H> — g % | | T“’
© 213 T483 ‘ 708“ } 235 60
50 839 | 19.02 ‘27 87, | 8 ‘*9.25*‘ ‘«2_36
o0 318.5 ‘4935‘6685‘ 5
3 12.54 19.43 26.32 g
[ 7 2 Fig.7/8
4\
@
Converters, size K
N @ Airintake
@ @ Airoutlet
7
1 - 565 2204 —=
800 31.5 :
2435 R ~— 550 21.65
1235 179059 1 3y 3 o
;‘5856* ‘** ool 7o [‘22 3 = 408.5 16.08
241~ =~ 1294 129 S 190
b3 | 1 | l5.08 508\ 4 7.48 |
ot 4] U1/L1 W1/L3 013.5
o VilL2 ‘ 5.31 U1,
8 8 ; Mi2 017 Vi/L2
s | | “os7 ClL+,
" | ! ‘ WA/L3 1
ClL+ ‘ ‘ ! D/L—
D/L- /] ‘ ‘ ‘ i
o 8 =
o | 2 8
5=
| 209 ‘ ! ‘ .45
8.23 i ‘ i 1.77
177
~6.97"] V2/T2
6.97 ‘ U2m o w23
9x15 @4‘4 |] ‘ﬂ ﬂ‘
0.35x0.59 ! !
\0 ‘ 49‘ ‘4; *
;3 S *35 60 2.36
© 0] 213 483 |l 708 . °
o | 889 19.02'| 27.87] g
©o| 3185 ‘493.5‘668.5‘ o
{7 1254 '19.43'26.38" s
v < Fig.7/9
4\
®

Dimension in mm
Dimension in inches

Siemens DA 65.11 - 2003/2004 1 7/5 |



Dimension drawings

MT min10_, _min 10,
o9 0.39 0.39 1)
2
Rk ax || [ i
[ ©9
I 2
Il ©

35
O
1.38
N
|
100 e 425 16.73 4—14

<
|l
. o I B
3 l } wﬁ g 524 4| —
3 f < . 8 T
g*o' g i j_¢22 §k120
R a4 087 4.72
~H 2 1.73 %
~—350 —=+ —=ja
13.78 - bl N\ 7
77777
Fig.7/10 Fig.7/10a
Sizes S,AandB Braking resistors, 2 kW and 4 kW
Type a b
mm
(in)
6SE70..-..S 225 45
(0.88) (1.77)
6SE70..-.. A 45 90
(1.77) (3.54) 22+134gg.28¢
6SE70..-..B 67.5 135 =203 7.99 = -, 06
(2.66) (5.31) 4 O'B]Wﬂ( 0.24
255 1 l =
.5x8 @ ~
0.22x0.31 ﬁ/@-g‘z';_ o <o
. O] = 3 3 g
—15 059 o] ! 8
! 525 20.67 e b —= J 3
540 21.26 1 ~ N
i g ﬂé C g PE/M 4
Fig.7/11 Fig.7/11a
Braking resistors, 5 kW and 10 kW Braking resistor, 12 kW
Type a b
mm
(in)
6SE70 18-0ES87-2DCO 150 180
(5.9) (7.07)
6SE7021-6ES87-2DCO 330 360
(13) (14.2)
Vi | W77 ]
= o — ) —— =
23 ity ol /® = X .
* & M6 @ f R — 18
[To) © 8
@\ @] = E/ [ Pg11 2 3
N R [ H Po2! 2 )
».3180¢{:38014.96» ‘«— b —j\@ 9
2l 48519.09—| e a— Q COR 4 il 9
[ ool & N 87
‘ 3.93 77007
: R Wall mounting possible
g Type a b @
kS Dimensions for mm
s b ] < floor mounting (in)
% {380 14,96+ 6SE7023-2ES87-2DCO 430 400 400
(16.93) (15.75) (15.75)
Fig.7/12 6SE70 28-0ES87-2DCO 740 710 710
(29.13) (27.95) (27.95)
Braking resistors, 20 kW and 50 kW
Dimension in mm @ T1/T2 socket terminal 1) 6SE7013-2ES87-2DCO0: 1.3 mm?2 (AWG 16)

Dimensionininches 6SE7016-3ES87-2DCO0: 2.1 mm2 (AWG 14)

@ Stud terminal
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SIMOVERT MASTERDRIVES Motion Control
Dimension drawings

5%3 |

=
PLUS units

=t 200
SIS ~ 787
1 N ‘ @
(3]
«Q
[ee}
N
8 M8 @
©
o) of 1 Pgt1
@\p l =] Pg29 8 M12©@
N | r L 3
200
*‘ 7.87 *L 380 14.96 = e——71027.95 —— g\‘)
l~— 485 19.09 —= 740 29.13 2
T—fo ) LfD
I ©) [ Pg11
N o |
o Q| 5 Pg36
; N NF | | ¥ ,¥
g -] 20 li‘ 38014.96-- 710 27.95 —= \@
3 Dimensions for 48519.09—= 740 29.13 —~
9 < floor mounting - - ——— 755 29.72
%]
0.35 t=380 14.96 =
9 3
Braking resistor, 100 kW &
6SE7031-6ES87-2DCO E
ﬁ Dimensions for
2 floor mounting
0105 |- 38014.96-~
'Fig.7/14
Braking resistor, 170 kW

6SE7032-7ES87-2CD0

Dimension in mm
Dimension in inches

@ T1/T2 socket terminal
@ Stud terminal
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Dimension drawings

4EP commutating reactors

— _

m

i

— ]
— ]

[l
ﬁ
Rar
s

DA93-5017

n; and n, mounting hole acc. to DIN 41 308

nz and ny mounting hole acc. to EN 60 852-4

DA93-5016a

N,
n,

7 m
i e R ! 17T
\

Fig.7/15

4EP commutating reactors, I} <35.5A
with terminal connections, suitable for all mounting positions

Weight Terminal BWA9 200

Type by dy d, ds e h Iy I, n n, ns n oo {for Iy < 15 A)
mm kg Solid 0.5mm?2to 6.0 mm?2
(in) (Ib) Finely
4EP32 575 48 9 M4 56 108 78 885 34 1) 425 795 07 stranded 1.5mm?to 4.0 mm?
(2.26) (0.19) (0.35) (2.20) (4.25) (3.07) (3.48) (1.34) (1.67) (3.13) (1.54) Terminal RKW 110 or
4EP33 64 4.8 9 M4 55 122 96 124 33 1) 44 112 0.9 TRKSD 10 (for 1,y 16 At0 35.5 A)
(2.52) (0.19) (0.35) (2.16) (4.80) (3.78) (4.88) (1.30) (1.73) (4.41) (1.98) } N )
4EP34 73 48 9 M4 B9 122 96 124 42 4 53 112 1.4 Solid 1.0mm?to 16.0 mm
(2.87) (0.19) (0.35) (2.32) (4.80) (3.78) (4.88) (1.65) (2.09) (4.41) (3.09) Finely
stranded 1.0 mm?2to 10.0 mm?
4EP35 68 48 9 M4 57 139 120 148 39 90 48 136 19 i
(2.68) (0.19) (0.35) (2.24) (5.47) (4.72) (5.83) (1.54) (3.54) (1.89) (5.35) (4.19) Grounding stud M6 x 12
4EP36 78 48 9 M4 62 139 120 148 49 90 58 136 2.8 Solid 2.5 mm? t0 10.0 mm?
(3.07) (0.19) (0.35) (2.44) (5.47) (4.72) (5.83) (1.93) (3.54) (2.28) (5.35) (6.17) Finely
4EP37 73 58 11 M5 60 159 150 178 49 113 53 166 3.7 stranded 4.0 mm?to 10.0 mm?
(2.87) (0.23) (0.43) (2.36) (6.26) (5.91) (7.01) (1.93) (4.45) (2.09) (6.54) (8.16)
4EP38 88 58 11 M5 67 159 150 178 64 113 68 166 5
(3.46) (0.23) (0.43) (2.64) (6.26) (5.91) (7.01) (2.52) (4.45) (2.68) (6.54) (11.03)
4EP39 99 7 13 M6 62 181 182 219 56 136 69 201 6.1
(3.90) (0.28) (0.51) (2.44) (7.13) (7.17) (8.62) (2.20) (5.35) (2.72) (7.91) (13.45)
4EP40 19 7 13 M6 72 181 182 219 76 136 89 201 88
(4.69) (0.28) (0.51) (2.83) (7.13) (7.17) (8.62) (2.99) (5.35) (3.50) (7.91) (19.40)

1) Fixing hole in the center of the foot.
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Dimension drawings

© nz and ny mounting hole acc. to EN 60 852-4 Terminal RKW 110
2 ' n; and n, mounting hole acc. to DIN 41 308 or TRKSD 10 (for /= 40 A)
E | ol Sofid  1.0mm2to16.0 mm?
| DAS3-5016a _ Finely
‘ ? _ _ stranded 1.0 mmZ2to 10.0 mm?2
i T i Grounding stud M6 x 12
d, L q d T T Solid 2.5mm? to 10.0 mm?
—= . . : \ Jr Finely
: ‘ - = - - stranded 4.0 mm2to 10.0 mm?
\ | . - -
| n: 214 \ . Terminal SWA1 304
W b3 n2 (for I,y 40 Ato 50 A)
2
' ) Solid 1.0mm?2to 16.0 mm?2
Fig.7/16 Stranded 10.0 mm?2 to 25.0 mm?2
Finely
4EP commutating reactors, 1, 36 A to 50 A stranded 2.5 mm?to 16.0 mm?
with terminal connections, suitable for all mounting positions Grounding terminal
EK 16/35
Type b, ds d, ds e h I I n n, ng n,  Weight, Solid 2.5mm?to 16.0 mm?
approx. Finely
mm kg stranded 4.0 mm?2to 16.0 mm?2
(in) (Ib)
4EP38 88 5.8 1 M5 86 193 150 178 64 113 68 166 5
(3.46) (0.23) (0.43) (3.39) (7.60) (5.91) (7.01) (2.52) (4.45) (2.68) (6.54) (11.03)
4EP39 99 7 13 M6 9156 220 182 219 56 136 69 201 6.1
(3.90) (0.28) (0.51) (3.60) (8.66) (7.17) (8.62) (2.20) (5.35) (2.72) (7.91) (13.45)
4EP40 119 7 13 M6 101.5 220 182 219 76 136 89 201 8.8
(4.69) (0.28) (0.51) (3.97) (8.66) (7.17) (8.62) (2.99) (5.35) (3.50) (7.91) (19.40)
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Dimension drawings

4EP and 4EU commutating reactors

J=
]

=

[ —

DA93-5018

nz and ny, mounting hole
acc.to EN 60 852-4

ny and n, mounting hole
acc.to DIN 41308

Flat terminals

DAB5-5390

I ’«e
X DA93-5016H_ _ . L 7
| To——" =l
— — — ! I I o !
c C ’7
T ] T[] ) ! ‘ T
T T T T == - -
- i
| N | n | ) ] F‘:lj
n n
|24 bj n, a‘g.J -
Fig.7/17
4EP commutating reactors, I,y =51A
with flat terminals, suitable for all mounting positions
Type by dy dy ds e h I Iy nq n, ns ng Weight, Rated ay a, as ay as
approx. current
mm kg
(in) (Ib) A
4EP38 88 58 11 M5 76 153 150 178 64 113 68 166 5 51to 80 30 20 3 10 9
(3.46) (0.23) (0.43) (2.99) (6.02) (5.91) (7.01) (2.52) (4.45) (2.68) (6.54) (11.03) (1.18) (0.79) (0.12) (0.39) (0.35)
4EP39 99 7 13 M6 73 179 182 219 ©56 136 69 201 6.5 8110200 35 25 5 12. 1
(3.90) (0.28) (0.51) (2.87) (7.05) (7.17) (8.62) (2.20) (5.35) (2.72) (7.91) (14.33) (1.38) (0.98) (0.20) (0.49) (0.43)
4EP40 119 7 13 M6 83 179 182 219 76 136 89 201 10
(4.69) (0.28) (0.51) (3.27) (7.05) (7.17) (8.62) (2.99) (5.35) (3.50) (7.91) (22.05)
I -
i 19
- o E— — 1 M
% e | Flat terminals
g Mounting hole |_osessomn
= '
! DA93-5020 B ‘ %ﬁ 1
_ _ _ L ‘%J
d, p J V¥ d, ‘ ‘ ‘ = J a, =
ECI I S | | "
, Y ) d
N — P S Fb
[ by ———= n, a‘g—Jjﬂm
Fig.7/18
4EU commutating reactors, I,y =45A
with flat terminals, for mounting on horizontal surfaces
Type by ds d, d; dy e h [ Iy Iy ny ny Weight, Rated a; a, a3 EN as
approx. current |y
mm kg
(in) (Ib) A
4EU24 104 7 13 M6 M6 80 220 219 206 196 70 176 119 45to0 80 30 20 3 10 9
(4.09) (0.28) (0.51) (3.16) (8.66) (8.62) (8.11) (7.72) (2.76) (6.93) (26.24) (1.18) (0.79) (0.12) (0.39) (0.35)
4EU25 128 7 13 M6 M6 97 220 219 206 196 94 176 18 8110200 35 25 5 1256 1
(5.04) (0.28) (0.51) (3.82) (8.66) (8.62) (8.11) (7.72) (3.70) (6.93) (39.69) (1.38) (0.98) (0.20) (0.49) (0.43)
4EU27 146 10 18 M8 M6 114 250 265 2356 280 101 200 282 201t0 315 40 30 6 5 14
(5.75) (0.39) (0.71) (4.49) (9.84) (10.04) (9.25) (11.02) (3.98) (7.87) (62.18) (1.57) (1.38) (0.24) (0.59) (0.55)
31610800 50 40 6 20 14
4EU30 155 10 18 M8 M6 116 280 285 264 310 118 224 403
(6.10) (0.39) (0.71) (4.57) (11.02)(11.22) (10.39) (12.20) (4.65) (8.82) (88.86) (1.97) (1.57) (0.24) (0.79) (0.55)
4EU36 169 10 18 M8 M6 180 335 345 314 360 138 264 61
(6.65) (0.39) (0.71) (7.09) (13.19) (13.58) (12.36) (14.17) (5.43) (10.39) (134.51)

Siemens DA 65.11 - 2003/2004



Dimension drawings

Autotransformers for regenerative feedback, with 25 % power-on duration
b, —tl»

n i U

I DA65-5322

Mounting hole acc. to DIN 41 308

RS
T ™~

4AP25 to 4AP30 autotransformers
suitable for all mounting positions

Fig.7/19

Type Designation by b, d4 d, hy Iy n4 n, Weight, Screw terminals
acc. to approx. 24 A: Solid 0.5t0 6mm?2
DIN 41302 mm kg Finely 0.5t0 4mm?
(in) (Ib) stranded
4AP25 3Ul1114/62 115 85 7.4 M6 214 229 94 176 19 58 A: Solid or
(453) (3.35) (0.29) (8.43) (9.02) (3.70) (6.93)  (41.89) stranded 1 to25mm?
4AP27 3U1132/70 133 89 10 M8 241 264 101 200 26 Finely 251016 mm?2
(5.24) (3.50) (0.39) (9.49) (10.39) (3.98) (7.87) (57.33) stranded
A4AP30 3U1150/75 148 92 10 M8 270 300 118 224 37 . .
(5.83) (3.62)  (0.39) (10.63) (11.81) (4.65) (8.82)  (1.46) 94 A: Solid or

stranded 4 to50 mm?

DA65-5324a

Mounting hole acc. to DIN 41 308 Flat terminals

=
—

DA65-5323a

I
_®
-—b,

- - : l;f @é@ﬁ"
e =

Fig. 7/20

4AU36, 4AU39 autotransformers

h ) - Form Nominal b. d |
with flat terminals, suitable for all mounting positions 2 4 ¢

current  mm

Permissible constant load for mounting on vertical surfaces: A (in)
0.95- Psyatt,=55°C(131°F) A 100 %6 7 25
Ps att,=45°C(113°F) (0.63) (0.28) (0.98)
A 200 20 9 35
(0.79) (0.35) (1.38)
400 25 11 35
(

(0.98) (0.43) (1.38)

Type Designation by d4 d, ds h, h, hs ly Iy I3 n; n, Weight,
acc. to approx.

DIN 41302 mm kg

(in) (Ib)

4AU36 3U1180/75 169 10 M8 M6 320 150 60 360 314 360 138 264 59
(6.65)  (0.39) (12.60) (5.91) (2.36) (14.17)  (12.36) (14.17) (5.43)  (10.39) (130.01)

4AU39 3U1210/70 174 12 M10 M6 370 180 66 420 366 410 141 316 81
(6.85) (0.47) (14.57) (7.09) (2.60) (16.54) (14.41) (16.14) (5.55) (12.44) (178.61)
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SIMOVERT MASTERDRIVES Motion Control

Dimension drawings

DI
e

Autotransformers for regenerative feedback, with 25 % power-on duration (continued)

Com

-~ & —
DAB5-5325

B S
[ I I I I ]
Mounting hole acc. to DIN 41 308 Flat terminals

) b, < TM
: IL:|:|:JI Ild:bil 1445):@*%17 éﬁ i

|
i
‘ n, ™ d, d1TL— 21——‘

pA65-5482  d,

1
K

R

JZ 4

Fig.7/21

4BU autotransformer
with flat terminals, for mounting on horizontal surfaces

Type  Typesize b, b, dy d, ds h Iy I, n n, Weight, Form Nominal bs dy Iy
acc. to approx. current
DIN 41 302 mm kg mm
(in) (Ib) A (in)
4BU43  3UI 240/ 80 194 194 15x22 M12 M6 420 480 416 155 356 108 A 200 20 9 35
(7.64) (7.64) (0.59x0.87) (16.54) (18.90) (16.38) (6.10) (14.02) (238.14) (0.79) (0.35) (1.38)
4BU45  3UI 240/107 221 221 15x22 M12 M6 420 480 416 182 356 135 A 400 25 11 35
(8.70) (8.70) (0.569x0.87) (16.54) (18.90) (16.38) (7.17) (14.02) (297.68) (0.98) (0.43) (1.38)
4BU47  3UI 240/137 251 251 15x22 M12 M6 420 480 416 212 356 170 A 630 30 11 40
(9.88) (9.88) (0.569x0.87) (16.54) (18.90) (16.38) (8.35) (14.02) (374.8b) (1.18) (0.43) (1.57)
4BUBT  3UIS265/107 267 207 1256 M10 M12 515 556 470 170 410 180
(10.51) (8.15) (0.49) (20.28) (21.85) (18.50) (6.69) (16.14) (396.90)
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Radio-interference suppression filters for Compact PLUS units

Power COMBICON —
(2x)

Fig.7/22

i

- 290 11.42 —— =y

ADA65-5150b

e 27510.83 ———

li

f—— 250 9.84 ———
! i

2

N
I- Oblong hole

I——25.5x7.5

1 0.22x0.3

Radio-interference suppression filter 6SE7012-0EP87-0FB0

Power COMBICON —
2%) \E j

Fig.7/23

ADAB5-5736a

310 12.2

295 11.61
270 10.63

<110 4.33 =

~=—130 5.12—

Oblong hole
2 5.5x7.5

0.22x0.3

—G7 =]
2.64

Radio-interference suppression filter 6SE7016-0EP87-0FB0

Power COMBICON —
2%) \E j

Fig.7/24

160 6.3 —=1

fe——— 340 13.39 ———>

ADAB5-5152d

Fi 325 12.8 Oblong hole
f~—— 300 11.81 4»‘ & 5.5x7.5
3 g 4 0.22x0.3
By
]
53
o o 1

Radio-interference suppression filter 6SE7021-2EP87-0FB0, 6SE7021-8EP87-0FB0O

Dimension in mm
Dimensionininches

Dimension drawings
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Dimension drawings

Radio-interference suppression filters for compact and chassis units

PEM6
- ®
D Sk
- g —
PE
- N ? Type a b, h h, h, hs t Terminals Ground- Weight,
- 8 ing approx.
- . ; mm stud kg
a B (in) (Ib)
‘ h, | © 6SE7021-0ES87-0FB1 90 75 215 166 196 182 81 4 mm? M6 2.5
‘ h, ‘ 3 (3.64) (2.95) (8.46) (6.54) (7.72) (7.17) (3.19) (AWG 10) (5.51)
| h, 1|8 6SE7021-8ES87-0FB1 90 75 215 166 196 182 81 4 mm? M6 2.5
h 3 (3.64) (2.95) (8.46) (6.54) (7.72) (7.17) (3.19) (AWG 10) (5.51)
Fig.7/25 6SE7023-4ES87-0FB1 101 85 231 166 196 182 86 16 mm?2 M6 4
: (3.98) (3.35) (9.09) (6.54) (7.72) (7.17) (3.39) (AWG 4) (8.82)
PP : < 6SE7027-2ES87-0FB1 141 120 308 221 266 240 141 50 mm? M10 9
R ey, Suppression filter 6SE7021, (655) (4.73) (12.13) (8.7) (10.08) (9.45) (5.55) (AWG 6 - 1/0) (19.85)
PEM 10
!
0 b ®
6 8
SESE (IR
v o L
141415.55>
hg——
F:h44>]<7 hg —=|
= [g] T i
[o] [o] I
[o] Tol gw
S
7 =y T Type h h, hs hy Terminals Weight,
=1= approx.
PE +H¢6.60.26 mm kg
hy (in) (Ib)
h 6SE7031-0ES87-0FA0 348 261 115 - 50 mm? 10
Fig.7/26 (13.70) (10.28) (4.53) (AWG 6 — 1/0) (22.05)
: 6SE7031-8ES87-0FA0 404 301 165 82.5 95 mm? 10
Radio-interference suppression filter 6SE7031 (15.91) (11.85) (6.50) (3.26) (AWG 4 - 4/0) (22.08)
PE M 10 x 30
B
%f
% ho
e o
= | =] @ TT
E% =l =l e
o ] /S8 o |[= © -
= = Hel
’\ L@ 120 047 ADA65-5330d e‘
. el
l——hy — Cqlem
h b—=|
Fig.7/27
Radio-interference suppression filter 6SE7033, 6SE7036
Type a b b, b, bs c (oA e e e, f h h; h, t
mm
(in)
6SE7033-2ES87-0FA1 180 116 85 260 235 120 36 15 25 5 a1 300 240 360 210
(7.09) (4.57) (3.35) (10.24) (9.25) (4.72) (1.42) (0.59) (0.98) (0.20) (0.43) (11.81) (9.45) (14.17) (8.27)
6SE7036-0ES87-0FA1 180 116 85 260 235 120 36 15 30 5 g1 350 290 410 210
(7.09) (457) (3.35) (10.24) (9.25) (4.72) (1.42) (0.59) (1.18) (0.20) (0.43) (13.78) (11.42) (16.14) (8.27)

Dimension in mm
Dimensionininches
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SIMOVERT MASTERDRIVES Motion Control

Dimension drawings
T N
H\u “ PLUS units DC link components

Busbar support for DC busbar system

<
[«——140 551
‘ 111 rrh—f_‘ito
| |
Il Tl Il
N o L
i i
¢ Uy T
L 1
S ik |||
N T T
T i
il il
\‘\ \‘\ <
|i| |i|‘J ﬁ
1 1 -
P L o
f

mm (in)

N
5 30(1.18) 57 (2.24)
e - 40(1.57) 67 (2.64)
f 50 (1.97) 77 (3.03)
3 60(2.36) 87 (3.44)

@ Copper busbar 2 x 60 x 10 mm
(0.08x2.36x0.39in)

DA65-5361c

A

Busbar support

Dimension in mm
Dimension in inches
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Dimension drawings

b |-

For motor Dimension in mm (inches) Re-  sin/cosincr. D-end of shaft
solver encod. 1V,
Size Type DIN a, b, (o e f i 73 h i 01 (o} p S5 k k d dg | t u
IEC P N LA M AB T - H - - - HD S LB LB D - E GA F
Type of construction IM B5, non-ventilated, with angled plug, with/without brake
36  1FK6032 92 60 8 75 72 3 79 36 30 955 154 78 65 179 - 14 M5 30 16 5
(3.6) (2.3) (0.31) (2.9) (2.8) (0.11)(3.11) (1.41) (1.18) (3.7) (6.1) (3.1) (0.26) (7.05) (0.55) (1.18) (0.62) (0.19)
48  1FK6040 120 80 10 100 96 3 85 48 40 83 134 - 7 160  203.5 19 M6 40 215 6
(4.7) (3.1) (0.39) (3.9) (3.7) (0.11)(3.34) (1.88) (1.57) (3.2) (5.2) (0.27) (6.3) (8.01) (0.74) (1.57) (0.84) (0.23)
1FK6042 115 166 192 2355
(4.5) (6.5) (7.6) (9.9
63  1FK6060 155 110 10 130 126 35 100 63 50 104 170 - 9 200 238 24 M8 50 27 8
(6.1) (4.3) (0.39) (6.1) (4.9) (0.13) (3.93) (2.48) (1.96) (4.1) (6.6) (0.35) (7.9)  (9.4) (0.94) (1.96) (1.06) (0.31)
1FK6063 154 220 250 288
(6.1) (8.6) 9.8) (11.3)
80  1FK6080 186 130 13 165 155 35 1145775 58 97 165 - I 195 242 32 M1258 35 10
(7.3) (5.1) (0.51) (6.4) (6.1) (0.13) (4.5) (3.05) (2.28) (3.8) (6.4) (0.43) (7.7)  (9.5) (1.25) (2.28) (1.37) (0.39)
1FK6083 1356 203 233 280
(6.3) (7.9) 9.17) (11)
100  1FK6100 240 180 13 2156 192 4 132 96 80 113 188 165 14 218 265 38 M12 80 41 10
9.4) (7) (0.51) (8.4) (7.5) (0.15) (5.19) (3.77) (3.14) (4.4) (7.4) (6.1) (0.5) (8.6) (10.4) (1.49) (3.14) (1.61) (0.39)
1FK6101 150 148 214 244 291
(5.90) (5.8) (8.4) (9.6) (11.5)
1FK6103 174 240 270 317
(6.8) (9.4) (10.6) (12.5)
Fig.7/29 Shaft k |
with featherkey ] ‘
1FK6032 0" ‘ 7
kel 'L'T i2 hcw -E[I >
S L 1
JLE@ L _Sv — I N A 74*»0.
N
‘1 t L [ 'R { <
DA65-5189a
ds dg ==,
Fig.7/30 k
—702
1FK604 . ~—0, —?m]]
1FK606 . !
1FK608. - ke | I i
] TS > r 3
| =1
wl= HEH @
Dy Y 1 | T M
i
de de »¢f1 pAos-5190a Da1\<\7}f4/>
Fig.7/31 K
0,
1FK6100 - o
i ‘ r 5
N . T + ¢|*-| T <) Ne;
- 1
o= dEF ok >
t bt | l <
H * \ o)
DA65-5193a
Fig.7/32 k
0, |
1FK6101 0
1FK6103
=iy =C, 1 s,
T | o
=) \
== T :
g% - —_— a1+ -
| =
1 =

7
N
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without brake with brake
Size Type DIN aj b, C e f i 73 h i S5 k [o 0, k [o 0,
IEC P N LA M AB T = H = S LB - - LB - -
1FK7 CT (compact), type of construction IM B5, non-ventilated, with angled plug, with/without brake
28 1FK7022-5 - 40 7 63 55 2.5 69.5 27.5 20 5.8 150 75.5 125 178 1045 154
(1.67) (0.28) (2.48) (2.17) (0.1) (2.74) (1.08) (0.79) (0.23) (5.91) (2.97) (4.92) (7.01) (4.11) (6.06)
36 1FK7032-5 93 60 8 75 72 3 78 36 30 6.5 150 75.5 125 179 1045 154
(3.66) (2.36) (0.31) (2.95) (2.83) (0.12) (3.07) (1.42) (1.18) (0.26) (5.91) (2.97) (4.92) (7.05 (4.11) (6.06)
48 1FK7040-5 120 80 10 100 96 3 90 48 40 7 135 74 107 164 74 136
(4.72) (3.15) (0.39) (3.94) (3.78) (0.12) (3.64) (1.89) (1.67) (0.28) (6.31) (2.91) (4.21) (6.46) (2.91) (6.35)
1FK7042-5 120 80 10 100 96 3 90 438 40 7 162 101 134 191 101 163
(4.72) (3.15) (0.39) (3.94) (3.78) (0.12) (3.54) (1.89) (1.67) (0.28) (6.38) (3.98) (5.28) (7.52) (3.98) (6.42)
63 1FK7060-5 155 110 10 130 126 3.5 105 63 50 9 157 93 125 200 93 168
(6.1) (433 (0.39) (6.12) (4.96) (0.14) (4.13) (2.48) (1.97) (0.35) (6.18) (3.66) (4.92) (7.87) (3.66) (6.61)
1FK7063-5 155 110 10 130 126 3.5 105 63 50 9 202 138 170 245 138 213
(6.1)  (4.33) (0.39) (5.12) (4.96) (0.14) (4.13) (2.48) (1.97) (0.35) (7.95) (5.43) (6.69) (9.65) (5.43) (8.39)
(continued) Basic absolute-value encoder (EnDat) Absolute-value encoder (EnDat)
(from size 48 on)
sin/cos incremental encoder 1V,
without brake with brake without brake with brake
k 04 0y k 04 0y k 04 0y k 04 0y d de | t u
LB - - LB - - LB - - LB - - D - E GA F
28 1FK7022-5 182 85 1345 210 113 1625 182 85 1345 210 113 1625 9 M3 20 10.2 3
(7.17) (3.35) (5.3 (8.27) (4.45) (6.4) (7.17) (3.35) (5.3 (8.27) (4.45) (6.4) (0.35) (0.79) (0.4) (0.12)
36 1FK7032-5 182 85 1345 211 114 1635 182 85 1345 211 114 1635 14 M5 30 16 5
(7.17) (3.35) (5.3) (8.31) (4.49) (6.44) (7.17) (3.35) (5.3) (8.31) (4.49) (6.44) (0.55) (1.18) (0.63) (0.2)
48 1FK7040-5 1565 64 106 184 73 135 164 65 107 193 74 136 19 M6 40 21.5 6
(6.1)  (2.52) (4.17) (7.24) (2.87) (5.31) (6.46) (2.56) (4.21) (7.6) (2.91) (5.35) (0.75) (1.567) (0.85) (0.24)
1FK7042-5 183 92 134 212 101 163 191 92 134 220 101 163 19 M6 40 21.5 6
(7.2) (3.62) (5.28) (8.35) (3.98) (6.42) (7.52) (3.62) (5.28) (8.66) (3.98) (6.42) (0.75) (1.57) (0.85) (0.24)
63 1FK7060-5 180 93 125 223 93 168 188 93 125 231 93 168 24 M8 50 27 8
(7.09) (3.66) (4.92) (8.78) (3.66) (6.61) (7.4) (3.66) (4.92) (9.09) (3.66) (6.61) (0.94) (1.97) (1.06) (0.31)
1FK7063-5 225 138 140 268 138 213 233 138 170 276 138 213 24 M8 50 27 8
(8.86) (5.43) (5.51) (10.55) (5.43) (8.39) (9.17) (5.43) (6.69) (10.87) (5.43) (8.39) (0.94) (1.97) (1.06) (0.31)
Fig.7/33 Shaft =— 02
with featherkey {01
1FK702.-5 il
1FK703.-5 e uy s2
1FK704 .-5 S 3 T 3 S
1FK706.-5 i s A i
o e £ .
ANy L :
- f N
de ds/ fy k——J oay o8
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without brake with brake
Size Type DIN aj b, C e f i 73 h i S5 k [o 0, k [o 0,
IEC P N LA M AB [E - H - S LB - - LB - -
1FK7 CT (compact), type of construction IM B5, non-ventilated, with angled plug, with/without brake
80  1FK7080-5 186 130 13 165 155 3.5 1195 775 58 " 156 91 124 184 91 152
(7.32) (5.12) (0.51) (6.5) (6.1) (0.14) (4.7) (3.05) (2.28) (0.43) (6.14) (3.58) (4.88) (7.24) (3.58) (5.98)
1FK7083-5 186 130 13 165 155 3.5 1195 775 58 1" 194 129 162 245 152 213
(7.32) (6.12) (0.51) (6.5) (6.1) (0.14) (4.7) (3.05 (2.28) (0.43) (7.64) (5.08) (6.38) (9.65) (5.98) (8.39)
100  1FK7100-5 240 180 13 215 192 4 138 96 80 14 185 113 163 204 113 172
(9.45) (7.09) (0.61) (8.46) (7.66) (0.16) (56.43) (3.78) (3.15) (0.65) (7.28) (4.45) (6.02) (8.03) (4.45) (6.77)
1FK7101-5 240 180 13 215 192 4 160 96 80 14 211 139 179 240 139 208
(9.45) (7.09) (0.51) (8.46) (7.56) (0.16) (6.3) (3.78) (3.15) (0.55) (8.31) (56.47) (7.05) (9.45) (5.47) (8.19)
1FK7103-5 240 180 13 215 192 4 160 96 80 14 237 165 205 266 165 234
(9.45) (7.09) (0.61) (8.46) (7.56) (0.16) (6.3) (3.78) (3.15) (0.65) (9.33) (6.5) (8.07) (10.47) (6.5)  (9.21)
(continued) Basic absolute-value encoder (EnDat) Absolute-value encoder (EnDat)
(from size 48 on)
sin/cos incremental encoder 1V,
without brake with brake without brake with brake
k 04 0y k 04 0y k 04 0y k 04 0y d de | t u
LB - - LB - - LB - - LB - - D - E GA F
80  1FK7080-5 179 91 124 206 91 151 187 91 124 215 91 152 32 M12 58 35 10
(7.05) (3.58) (4.88) (8.11) (3.58) (5.94) (7.36) (3.58) (4.88) (8.46) (3.568) (5.98) (1.26) (2.28) (1.38) (0.39)
1FK7083-5 217 129 162 268 153 213 225 129 162 276 152 213 32 M12 58 35 10
(8.564) (5.08) (6.38) (10.55) (6.02) (8.39) (8.86) (5.08) (6.38) (10.87) (5.98) (8.39) (1.26) (2.28) (1.38) (0.39)
100  1FK7100-5 208 113 153 227 113 172 216 113 153 235 113 172 38 M12 80 41 10
(8.19) (4.45) (6.02) (8.94) (4.45) (6.77) (8.5) (4.45) (6.02) (9.25) (4.45) (6.77) (1.5) (3.15) (1.61) (0.39)
1FK7101-5 234 139 179 263 139 208 242 139 179 271 139 208 38 M12 80 41 10
(9.21) (5.47) (7.05) (10.35) (5.47) (8.19) (9.53) (5.47) (7.05) (10.67) (5.47) (8.19) (1.5) (3.15) (1.61) (0.39)
1FK7103-5 260 165 205 289 165 234 268 165 205 297 165 234 38 M12 80 41 10
(10.24) (6.5) (8.07) (11.38) (6.5) (9.21) (10.55) (6.5) (8.07) (11.69) (6.5) (9.21) (1.5) (3.15) (1.61) (0.39)
Fig.7/34 Shaft {=— 0y
with featherkey - 01,7
1FK708 .-5 (g ® (=-Cy AN} * s
. 3 fa’ > 6
I E (/7
FQ = T o,
Sy VA s .& s
dg dg 4 k——J Da1l<\—/mf4/—}5
Fig.7/35 02
—
1FK7100-5 iz (= C1
1FK7101-5
1FK7103-5 T |] i S
> |~
L[@ ! o e (0 O
r Q Q8 Q
i L . L < g
il 0| 1 2
de dg fy -l k 3
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without brake/with brake
Size Type DIN a; b, [l e f f, [ h in o 0, Sy k
IEC P N LA M AB T - H - - - S LB
1FK7 HD (High Dynamic), type of construction IM B5, non-ventilated, with angled plug, with/without brake
36 1FK7033-7 92 60 8 75 72 3 78 36 30 114.5 164/164 6.5 171.6/192.5
(3.62) (2.36) (0.31) (295 (2.83) (0.12) (3.07) (1.42) (1.18) (4.51) (6.46/6.46) (0.26) (6.75/7.58)
48 1FK7043-7 120 80 10 100 96 3 90 48 40 135 177/200 7 191.5/220.5
(472) (3.15) (0.39) (3.94) (3.78) (0.12) (3.54) (1.89) (1.67) (6.31) (6.97/7.87) (0.28)  (7.54/8.68)
1FK7044-7 161 202/225 216.5/245.5
(6.34) (7.95/8.86) (8.52/9.67)
63 1FK7061-7 155 110 10 130 126 3.5 105 63 50 123 166/184 9 186.5/228.5
(6.10) (4.33) (0.39) (6.12) (4.96) (0.14) (4.13) (248) (1.97) (4.84) (6.64/7.24) (0.35)  (7.34/9)
1FK7064-7 187 230/248 250.5/292.5
(7.36) (9.06/9.76) (9.86/11.52)
80 1FK7082-7 186 130 13 165 155 3.5 1195 775 58 142.5 186/228 1N 210.5/253
(7.32) (5.12) (0.561) (6.5) 6.1) (0.14)  (4.7) (3.05) (2.28) (5.67) (7.32/8.98) (0.43) (8.29/10)
1FK7085-7 132.5 192.5 236/278 260.5/303
(5.22) (7.58) (9.29/10.94) (10.26/11.93)
(continued) sin/cos Absolute- D-end of shaft
incremental value
encoder encoder
1 Voo (EnDat)
DIN k k d dg | ii u
IEC LB LB D = E GA F
36 1FK7033-7 196.5/217 —- 14 M5 30 16 5
(7.74/8.54) (0.55) (1.18)  (0.63) (0.2)
48 1FK7043-7 212/241 220.5/249.5 19 M6 40 21.5 6
(8.35/9.49) (8.68/9.82) (0.75) (1.57)  (0.85) (0.24)
1FK7044-7 237/266 245.5/274.5
(9.33/10.47) (9.67/10.81)
63 1FK7061-7 209.5/251.5 218/260 24 M8 50 27 8
(8.25/9.9) (8.58/10.24) (0.94) (1.97) (1.06) (0.31)
1FK7064-7 273.5/315.5 282/324
(10.77/12.42) (11.1/12.76)
80 1FK7082-7 233.5/276 242/284.5 32 M12 58 35 10
(9.19/10.87) (9.563/11.2) (1.26) (2.28) (1.38)  (0.39)
1FK7085-7 283.5/326 292/334.5
(11.16/12.83) (11.5/13.17)
Fig.7/36 Shaft k
with featherkey te——0
e——o,
. byl ﬂ;ﬂl 1 = 1]
S T ° Q)
| =1
ww HET JE
)
LDy i 1 f T \J
de d6 ’¢f1 DA65-5190a Da1 ‘«Df—/>
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without brake  with brake
Size Type DIN a; b, [o8 e i fs 9, h in p s,Y) 82 o k o k o
IEC P N LA M AB T - H - HD S S - LB - LB -
Type of construction IM B5, non-ventilated, with plug, with/without brake
28 1FT6021 - 40 10 63 55 2.5 63 28 20 - 5.8 - 345 193 122 218 147
(1.57) (0.39) (2.48) (2.17) (0.1) (2.48) (1.1) (0.79) (0.23) (1.36) (7.6) (4.8) (8.58) (5.79)
1FT6024 - 233 162 268 187
(9.17) (6.38) (10.16) (7.36)
36 1FT6031 92 60 8 75 72 3 77 36 30 - 6 - - 180 151 200 171
(3.62) (2.36) (0.31) (2.95) (2.83) (0.12) (3.03) (1.42) (1.18) (0.24) (7.09) (5.94) (7.87) (6.73)
1FT6034 220 191 240 211
(8.66) (7.52) (9.45) (8.31)
(continued) sin/cos incremental D-end of shaft
encoder 1V,
without brake with brake
DIN k o k o d de | t u
IEC LB - LB - D - E GA F
28 1FT6021 193 122 218 147 9 M3 20 10.2 3
(7.6) (4.8) (8.68)  (6.79) (0.35) (0.79)  (0.4) (0.12)
1FT6024 233 162 258 187
(9.17)  (6.38) (10.16) (7.36)
36 1FT6031 220 151 240 171 14 M5 30 16 5
(8.66) (5.94) (9.45) (6.73) (0.55) (1.18)  (0.63) (0.2)
1FT6034 260 191 280 211
(10.24) (7.62) (11.02) (8.31)
Fig.7/37 Shaft k
with featherkey [0 O1
1FT602. ip = T
S U T
N 8] [ — 7
JL@ L/Eq .EL | ,4*
Q
ik 9 A N 5
o d ’H‘ f ADAG5-6028b
Fig.7/38 k
f—0
1FT603. ﬁp
- c | Af Sz
3 3 il
- T o
3L:@ L .o[v <,|jli, . k \,ew
8
U VISR LT 1 0
d/ d! ,J4f DA65-5195a Oa, qufg—]

Dimension in mm
Dimension in inches

1) IM Bb.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without with
brake brake
Size Type DIN a; b, (o e ii fs 9, h in p sy') s o k o k o
IEC P N LA M AB T - H - HD S S LB - LB -
Type of construction IM B5, non-ventilated, with plug, with/without brake
48 1FT6041 120 80 10 100 96 3 81 48 40 - 7 - - 187 157 222 192
(4.72) (3.15) (0.39) (3.94) (3.78) (0.12) (3.19) (1.89) (1.57) (0.28) (7.36) (6.18) (8.74) (7.56)
1FT6044 237 207 272 242
(9.33) (8.15) (10.71) (9.53)
63 1FT6061 146 110 10 130 116 3.5 91 58 50 - 9 M8 - 198 172 228 202
(5.75) (4.33) (0.39) (5.12) (4.57) (0.14) (3.58) (2.28) (1.97) (0.35) (7.8) (6.77) (8.98) (7.95)
1FT6062 223 197 253 227
(8.78) (7.76) (9.96) (8.94)
1FT6064 273 247 303 277
(10.75) (9.72) (11.93) (10.91)
(continued) sin/cos incremental D-end of shaft
encoder 1V,
without brake with brake
DIN k [¢} k o d ds | t u
IEC LB = LB = D E GA F
48 1FT6041 228 157 263 192 19 M6 40 215 6
(8.98) (6.18) (10.35) (7.56) (0.75) (1.67) (0.85) (0.24)
1FT6044 278 207 313 242
(10.94) (8.15) (12.32) (9.53)
63 1FT6061 228 172 258 202 24 M8 50 27 8
(8.98) (6.77) (10.16) (7.95) (0.94) (1.97) (1.08) (0.31)
1FT6062 253 197 283 227
(9.96) (7.76) (11.14) (8.94)
1FT6064 303 247 333 277
(11.93) (9.72) (18.11) (10.97)
Fig.7/39 Shaft k
with featherkey fe—0
1FT604 . - . '
1FT606 . - e e l | ]j—i
§ IS o =ik
to =t S )
N /T (T <
d! dq e, DAB5-5196a
1) IM B5.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches)

Size Type DIN a; b, [ e
IEC P N LA M

f f,

AB i = H

Type of construction IM B5, non-ventilated, with plug, with/without brake

Resolver
without with
brake brake
p Sp')  s?) o k o k o
HD S S LB - LB -

80 1FT6081 194 130 12 165 155 3.5 1275 775 58 - 11 M10 76 221 113 248 140
(7.64) (5.12) (0.47) (6.5 (6.1) (0.14) (5.02) (3.05) (2.28) (0.43) (2.99) (8.7) (4.45) (9.76) (5.51)
1FT6082 246 138 273 165
(9.69) (5.43) (10.75) (6.5)
1FT6084 296 188 342 234
(11.65) (7.4)  (13.46) (9.21)
1FT6086 346 238 392 284
(13.62) (9.37) (15.43) (11.18)
(continued) sin/cos incremental D-end of shaft
encoder 1V,
without brake with brake
DIN k o k o d de | t u
IEC LB - LB - D - E GA F
80 1FT6081 221 113 248 140 32 M12 58 35 10
(8.7) (4.45) (9.76) (56.51) (1.26) (2.28) (1.38)  (0.39)
1FT6082 246 138 273 165
(9.69) (56.43) (10.75) (6.5)
1FT6084 296 188 342 234
(11.65) (7.4) (13.46) (9.21)
1FT6086 346 238 392 284
(13.62) (9.37) (15.43) (11.18)
Fig.7/40 Shaft k
with featherkey o O7™
1FT608. =i "01 C) T
kel © it >
[} fﬂ
= |-
o el e Ed N
J t L rL|>l _i
i ¥
ds ds s DA65-5198a
)
1) IMB5.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Resolver
without with
brake brake
Size Type DIN a; b, (o e ii fs 9, h in p sy') s o k o k o)
IEC P N LA M AB T - H - HD S S LB - LB -
Type of construction IM B5, non-ventilated, with plug, with/without brake
100 1FT6102 240 180 13 215 192 4 146 96 80 155 14 M12 76 295 186 341 232
(9.45) (7.09) (0.51) (8.46) (7.56) (0.16) (5.75) (3.78) (3.15) (6.1) (0.55) (2.99) (11.61) (7.32) (13.43) (9.13)
1FT6105 370 261 416 307
(14.57) (10.28) (16.38) (12.09)
1FT6108 470 361 516 407
(18.5) (14.21) (20.31) (16.02)
132 1FT6132 - 250 18 300 260 5 1725 132 82 245 18 - 66 423 288 473 338
(9.84) (0.71) (11.81) (10.24) (0.2) (6.79) (6.2) (3.23) (9.65) (0.71) (2.6) (16.65) (11.34) (18.62) (13.31)
1FT6134 473 338 523 388
(18.62) (13.31) (20.59) (15.28)
1FT6136 523 388 573 438

(20.59) (15.28) (22.56) (17.24)

(continued) sin/cos incremental D-end of shaft
encoder 1V,

without brake with brake

DIN k [¢} k 0 d ds | t u
IEC LB = LB = D = E GA F
100  1FT6102 295 186 341 232 38 M12 80 41 10
(11.61) (7.32) (13.43) (9.13) (1.5) (3.15)  (1.61)  (0.39)
1FT6105 370 261 416 307
(14.57) (10.28) (16.38) (12.09)
1FT6108 470 361 516 407
(18.5)  (14.21) (20.31) (16.02)
132 1FT6132 423 288 473 338 48 M16 82 515 14
(16.65) (11.34) (18.62) (13.31) (1.89) (3.23) (2.03) (0.55)
1FT6134 473 338 523 388
(18.62) (13.31) (20.59) (15.28)
1FT6136 523 388 573 438

(20.59) (15.28) (22.56) (17.24)

Fig.7/41 Shaft k
with featherkey ) o 01*‘
1FT610. =iy = C

@b

¥
13
L.
—»p«:%‘

-
\>gd<
!
i
\>Zd<
I
l<—h
|

DAB5-5199a

Fig.7/42 k

o 0;
1FT613. === =& T

i

l o -

<

i
Y

D
v
!

]

ADAG5-5200d
d, 4 =,

350 13.78

Dimension in mm
Dimension in inches

1) IM BG.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Plug
Size
1.5 3
Size Type DIN a; b, c e if £y 9, gr h iy p s,) $,2) 0, 0y
IEC P N LA M AB T = = H - HD S S - -
Type of construction IM B5, blower-ventilated, with plug, with/without brake
80 1FT6084 194 130 12 165 185 3.5 1395 1635 925 58 175 11 M10 76 169
(7.64) (5.12) (0.47) (6.5) (7.28) (0.14) (5.49) (6.04) (3.64) (2.28) (6.89) (0.43) (2.99) (6.65)
1FT6086
100 1FT6105 240 180 13 215 221 4 158 172 1105 80 212 14 M12 76.5 170
(9.45) (7.09) (0.51) (8.46) (8.7) (0.16) (6.22) (6.77) (4.35) (3.15) (8.35) (0.55) (3.01) (6.69)
1FT6108
(continued) Resolver/sin/cos D-end of shaft
incremental encoder 1V,
without brake with brake
DIN k [¢} k 0 d ds | t u
IEC LB = LB = D = E GA F
80 1FT6084 399 188 445 234 32 M12 58 35 10
(16.71) (7.4) (17.562) (9.21) (1.26) (2.28) (1.38)  (0.39)
1FT6086 449 238 495 284
(17.68) (9.37) (19.49) (11.18)
100 1FT6105 473 261 519 307 38 M12 80 41 10
(18.62) (10.28) (20.43) (12.09) (1.5) (3.15)  (1.61)  (0.39)
1FT6108 573 361 619 407
(22.56) (14.21) (24.37) (16.02)
Fig.7/43 Shaft
with featherkey
1FT608 .
el
S
| |
3.
Dt < rh|>&
d6
Fig.7/44
1FT610.
=
T
L) — ]
I e Ty
d DA65-5206a
6
1) IM BG.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Plug
Size
1.5 3
Size Type DIN a; b, [o8 e f fy 9, gr h iy p s,) $,2) 0, 0y
IEC P N LA M AB T = = H - HD S S - -
Type of construction IM B5, blower-ventilated, with plug, with/without brake
132  1FT6132 250 18 300 260 5 - 186.5 132 82 245 18 - 66 -
(9.84) (0.71) (11.81) (10.24) (0.2) (7.34) (5.2) (3.23) (9.65) (0.71) (2.6)
1FT6134
1FT6136
(continued) Resolver/sin/cos D-end of shaft
incremental encoder 1V,
without brake with brake
DIN k o k o d ds | t u
IEC LB - LB - D B GA F
132 1FT6132 541 288 591 338 48 M16 82 516 14
(21.3)  (11.34) (23.27) (13.31) (1.89) (3.23) (2.03) (0.55)
1FT6134 591 338 641 388
(23.27) (13.31) (25.24) (15.28)
1FT6136 641 388 691 438
(26.24) (16.28) (27.2) (17.24)
Fig. 7/45 Shaft k
with featherkey ) o f O*T
1FT613. = =G
I éﬂ } > !
G | o & )/\"/ e
i P ~o ; A
ro b=l a0 GO
by By e | M2l
[ i | L VA
dS d5 | ADAB5-5207d l O f

Dimension in mm

Dimension in inches

1) IM Bb.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Plug
Size
1 1.5 3
Size Type DIN a; b, I8 e f fy g, gs g, h in p s,") S52) o
IEC P N LA M AB T - - - H HD S -
Type of construction IM B5, water-cooled, with plug, with/without brake
63 1FT6062 146 110 10 130 116 35 99 - - 58 50 - 9 M8 -
(5.75) (4.33) (0.39) (5.12) (4.57) (0.14) (10.8) (2.28) (1.97) (0.35)
1FT6064
80 1FT6084 194 130 12 165 155 35 - 1395 1635 775 58 - I M10 76
(7.64) (6.12) (0.47) (6.5) (6.1) (0.14) (6.49) (6.04) (3.05 (2.28) (0.43) (2.99)
1FT6086
(continued) Resolver/sin/cos Re- sin/cos D-end of shaft
incremental encoder 1V, solver incremental
encoder 1V,
without brake with brake with/without brake
DIN k 04 k 04 k k (o d de | t u
IEC LB - LB - LB LB - D - E GA F
63 1FT6062 - - - - 253 283 227 24 M8 50 27 8
(9.96) (11.14) (8.94) (0.94) (1.97) (1.08) (0.31)
1FT6064 303 333 277
(11.93) (13.11) (10.91)
80 1FT6084 296 188 342 234 - - - 32 M12 58 35 10
(11.65) (7.4) (13.46) (9.21) (1.26) (2.28)  (1.38) (0.39)
1FT6086 346 238 392 284 - - -
(13.62) (9.37) (15.43) (11.18)
Fig.7/46 Shaft Water connection Water connection  Water connection
with featherkey ) o, o G3/8 G3/8
1FT606 . 346" %
mipml68 40 Iz
2 2.68" 157 |2
Cym {=
o kel ‘I__I
5 S} Q
b |y b + © o
%E@ Lg = L
[ep]
Jt L LI> & ‘/ ‘ * ° @‘
—
/ 136 40
d d 5.35 1.57L
k
Fig.7/47 f— o, 0 =i Water connection Water connection
Water connection G3/8 G3/8
1FT608 . 84
3.31)‘ 84 l
=l =
ol - :
© oT— ] >
S ] T& | A‘
1= © o
L@ t — pe — °8
I ] -~
L oS Ui o | L
d d, J f I ADAG5-5833¢
6 ™ h
k

Dimension in mm
Dimension in inches

1) IM Bb.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) Plug
Size
1 1.5 3
Size Type DIN a; b, I8 e f fy g, gs g, h in p s,") S52) o
IEC P N LA M AB T - - - H - HD S -
Type of construction IM B5, water-cooled, with plug, with/without brake
100 1FT6105 240 180 13 215 192 4 - 158 172 96 80 155 14 M12 76
(9.45) (7.09) (0.51) (8.46) (7.56) (0.16) (6.22) (6.77) (3.78) (3.15) (6.1) (0.55) (2.99)
1FT6108
(continued) Resolver/sin/cos Re- sin/cos D-end of shaft
incremental encoder 1V, solver incremental
encoder 1V,
without brake with brake with/without brake
DIN k 04 k 04 k k 04 d de | t u
IEC LB - LB - LB LB - D - E GA F
100 1FT6105 370 261 416 307 - - - 38 M12 80 41 10
(14.57) (10.28) (16.38) (12.09) (1.5) (3.15)  (1.61) (0.39)
1FT6108 470 361 516 407 - - -
(18.6) (14.21) (20.31) (16.02)
Fig.7/48 Shaft o, 0 —m Water connection Water connection
with featherkey Water connection G3/8 G3/8
1FT610. il 96
: 3.78
.76 40
2.99" ; “1.57 I
Q@ s
T &
=1
P S il
- o®
=2 sAE»E’[ ¥ —f 21—zt
-] © ©
J t L L. 4 ) !
N 1
d o = 3
ol ey g
k 2

Dimension in mm

Dimension in inches

1) IM Bb.
2) IMB14.
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Dimension drawings

For motor Dimension in mm (inches) D-end of shaft
Size Type DIN a b c e f h k kq m m; my n p s S3 wy; d de | t u
IEC B A LA M AB H LB - BA - - AA  HD K - @ D - E GA F
Type of construction IM B3
100  1PH7101 202.5 160 11 263 196 100 411 434 52 64 27 39 220 12 Pg29 40 38 M12 80 41 10
(7.97) (6.2) (0.43) (10.35) (7.7) (3.9) (16.18)(17.09) (2.04) (2.51) (1.06) (1.563) (8.6) (0.47) (1.57) (1.49) (3.14) (1.61)(0.39)
1PH7103
1PH7105 297.5 358 506 529
(11.71) (14.09) (19.92) (20.83)
1PH7107
132 1PH7131 266.5 216 14 341 260 132 538 561 63 75 33 52 275 12 Pg36 50 42 M16 110 45 12
(10.45) (8.5) (0.55) (13.42) (10.2) (5.1) (21.18)(22.09) (2.48) (2.95) (1.29) (2.04) (10.8) (0.47) (1.96) (1.65) (4.33) (1.77)(0.47)
1PH7133
1PH7135 350.5 426 623 646
(13.79) (16.77) (24.53) (25.43)
1PH7137
160 1PH7163 346.5 254 17 438 314 160 640 663 78 81 42 62 330 14 Pg42 64 55 M20 110 59 16
(13.64) (10) (0.66) (17.24) (12.3) (6.2) (25.2) (26.1) (3.07) (3.18) (1.65) (2.44) (12.9) (0.47) (2.51) (2.16) (4.33) (2.32)(0.62)
1PH7167 406.5 498 700 723
(16) (19.6) (27.56) (28.46)
Fig. 7/49 kkw
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Dimension drawings

For motor Dimension in mm (inches)
Size Type DIN a b € e f g h k ki m m; m, n o p') s Wy
IEC B A LA M AB AC H LB = BA = = AA = HD K @
Type of construction IM B3, air-flow from D-end to ND-end
180 1PH7184 430 279 14 510 360 395 180 820 - 52 110 35 65 541 500 145 121
(16.9) (10.9) (0.55) (20) (14.1) (16.5) (7) (32.28) (2.04) (4.3) (1.37) (2.55) (21.2) (19.6) (0.57) (4.7)
1PH7186 520 600 910 631 560
(20.4) (23.6) (35.83) (24.8) (22.1)
225  1PH7224 445 356 18 540 450 495 225 - 1100 60 110 40 85 629 6380 185 149
(17.5) (14) (0.7) (21.2) (17.7) (19.4) (8.8) (43.31) (2.36) (4.3) (1.67) (3.34) (24.7) (26.8) (0.72) (5.8)
1PH7226 545 640 1200 729
(21.4) (25.1) (47.24) (28.7)
1PH7228 635 730 1290 819
(25) (28.7) (50.79) (32.2)
(continued) D-end of shaft
DIN d ds I t u
IEC D = E GA F
180 1PH7184 60 M20 140 64 18
(2.36) (5.5) (2.5) (0.7)
1PH7186 65 69
(2.55) (2.7)
225 1PH7224 75 M20 140 79.5 20
(2.95) (5.5) (3.1) (0.8)
1PH7226
1PH7228
Fig. 7/50 » k
o]
(ONO)
I I @
LE |_
—>
.~ el
:’FE@ 8 - i ’ A | o 7 :
| el
Ry { v
£
LE 3
& g [N
-5212a I
.[an J Ln‘n» DA65-5212 é <nJ
|
LE Airinlet m ‘
! W
LA Airoutlet W} a

1) Maximum dimensions. Depending on the
electrical design (terminal box type), smaller
dimensions are also possible.
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SIMOVERT MASTERDRIVES Motion Control

Dimension drawings
1 I
campact Compoctan
1PH7 asynchronous servomotors PLUS units chassis ‘Hm\l. ;;;hh“;m;;l
For motor Dimension in mm (inches) D-end of shaft
Size Type DIN a,; b, [ e f i i k kq p Sy S3 d de | t u
IEC P N LA M AB T = LB = HD S = D = E GA F
100  1PH7101 250 180 10 215 196 4 80 411 434 218 14 Pg29 38 M12 80 41 10
(9.84) (7.08) (0.39) (8.46) (7.71) (0.15) (3.14) (16.18) (17.13) (8.58) (0.55) (1.49) (3.14) (1.61) (0.38)
1PH7103
1PH7105 506 529
(19.92) (20.83)
1PH7107
132 1PH7131 350 250 16 300 260 5 110 538 561 273 18 Pg36 42 M16 110 45 12
(13.77) (9.84) (0.62) (11.81) (10.23) (0.19) (4.33) (21.18) (20.09) (10.74) (0.7) (1.65) (4.33) (1.77) (0.47)
1PH7133
1PH7135 623 646
(24.53) (25.43)
1PH7137
Fig.7/51 kk1
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Dimension drawings

For motor Dimension in mm (inches)
Size Type DIN a aj b b, c e f i h i k 3] m my m, n p
IEC B P A N LA M AB T Ho - B - BA - = AA  HD
Type of construction IM B35
100  1PH7101 202.5 250 160 180 11 215 196 4 100 80 411 434 52 64 27 39 220
(7.97) (9.84) (6.29) (7.08) (0.4) (8.4) (7.7) (0.1) (3.93) (3.14) (16.18) (17.13) (2.04) (2.5) (1.06) (1.63) (8.66)
1PH7103
1PH7105 297.5 506 529
(11.71) (19.92) (20.83)
1PH7107
132 1PH7131 265.5 350 216 250 14 300 260 5 132 110 538 561 63 75 33 52 275
(10.45) (13.77) (8.5)  (9.84) (0.5) (11.8) (10.2) (0.2) (5.19) (4.33) (21.18) (22.09) (2.48) (2.9) (1.29) (2.04) (10.8)
1PH7133
1PH7135 350.5 623 646
(13.79) (24.53) (25.43)
1PH7137
160 1PH7163 346.5 400 254 300 17 350 314 5 160 110 640 663 78 81 42 62 330
(13.64) (16.74) (10)  (11.8) (0.6) (13.7) (12.3) (0.2) (6.29) (4.33) (25.2) (26.1) (3.07) (3.1) (1.65) (2.44) (12.9)
1PH7167 406.5 700 723
(16) (27.56) (28.46)
(continued) D-end of shaft
DIN s Sy S3 Wi d de | i u
IEC K S = C D = E GA F
Type of construction IM B35
100  1PH7101 12 14 Pg29 40 38 M12 80 41 10
(0.47)  (0.55) (1.57)  (1.49) (3.14)  (1.61) (0.39)
1PH7103
1PH7105
1PH7107
132 1PH7131 12 18 Pg36 50 42 M16 110 45 12
(0.47)  (0.7) (1.96) (1.65) (4.33)  (1.77) (0.47)
1PH7133
1PH7135
1PH7137
160  1PH7163 14 18 Pg42 64 55 M20 110 59 16
(0.47)  (0.7) (2.51)  (2.16) (4.33) (2.32) (0.62)
1PH7167
Fig. 7/52 ki
) k
~— i, —=f
@ Pg11 s,
o
=
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L
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Dimension drawings

For motor Dimension in mm (inches) For dimensions for foot mounting, shaft and terminal box, see dimension draw-
ing of 1 PH718. and 1PH722. motors, type of construction IM B3, on page 7/29.
Size Type DIN a; b, o8 e fy h k kq p!) z a
IEC P N LA M T H LB - HD
Type of construction IM B35, air flow from D-end to ND-end
180  1PH71842) 400 300 15 350 5 180 820 - 500 4 45°
(15.75) (11.8) (0.59) (13.77) (0.19) (7.08) (32.28) (19.68) (0.16)
1PH7184?) 450 350 16 400 820 500 8 22.5°
(17.71) (18.77) (0.62) (15.74) (32.28) (19.68) (0.31)
1PH7186 910 560
(35.83) (22.05)
225 1PH7224 550 450 18 500 5 225 - 1100 680 8 22.5°
(21.65) (17.71) (0.7) (19.68) (0.19) (8.85) (43.31) (256.59) (0.31)
1PH7226 1200
(47.24)
1PH7228 1290
(50.79)
Fig.7/53 k;
k
f1»‘ {=-C,
j a
=] * il
T
DAB5-5216b
For motor Dimension in mm (inches)
Size  Type DIN a, b, [ e f f, f, Jo J3 i k < p Sy S3 d de | t u
IEC P N LA M AB T - AB T - LB - HD S S D - E GA F
Type of construction IM B5, with brake modul
100  1PH7101 250 180 13 215 196 4 220 149 224 80 541 564 120 14 Pg29 38 M12 80 41 10
(9.84) (7.08) (0.51) (8.46) (7.71) (0.15) (8.66) (5.86) (8.81) (3.14) (21.3) (22.2) (4.72) (0.55) (1.49) (3.14) (1.61) (0.39)
1PH7103
1PH7105 636 659
(25.04) (25.94)
1PH7107
132 1PH7131 - 250 18 300 260 5 278 174 269 110 700 723 143 18 Pg36 42 M16 110 45 12
(9.84) (0.7) (11.81)(10.23)(0.19) (10.94) (6.85) (10.59) (4.33) (27.56) (28.46) (5.62) (0.7) (1.65) (4.33) (1.77) (0.47)
1PH7133
1PH7135 785 808
(30.9) (31.81)
1PH7137
Fig.7/54 K,
k
Q@ @ i
a4
el e L
-g'g — —ﬁ T -
I - DAG5-5218b
ds/ ’H‘ﬂ fy

1) Maximum dimensions. Depending on the
electrical design (terminal box type), smaller
dimensions are also possible.

Siemens DA 65.11 - 2003/2004

2) See Order No. suffix in Chapter 3.
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ANEgaEE

A/10

A/13

A4

Certificate for Environment,
Resources and Recycling
Certificate ISO 9001

Certificate of Adequacy
Test/Factory certificate

Index

Siemens Contacts Worldwide

Service & Support

Information and Ordering via the Internet and
on CD-ROM

Our services for every phase of your project

Conversion tables

Conditions of sale and delivery
Export regulations

Fax order form for PATH Plus
demo version
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SIMOVERT MASTERDRIVES Motion Control

Appendix

Siemens AG has committed
itself to protecting the en-
vironment and conserving
valuable natural resources.
This applies to both manufac-
turing and the products we
sell.

As early as the development
phase, the possible impact of
future products and systems
on the environmentis taken
into consideration. Ouraim is
to prevent environmental pol-
lution or, atleast, reduce it to
aminimum. In doing so, we
look beyond existing regula-
tions and legislation.

Below are some of the most
important environment-relat-
ed aspects which are taken
into account in the design of
SIMOVERT MASTERDRIVES.

The use of dangerous
substances (such as arsenic,
asbestos, beryllium, cadmi-
um, CFCs, halogens and
many more) is avoided as ear-
ly as the development phase.

Connections have been
designed so that they are
easy to service and materials
are selected carefully with
preference being given to
those which can be recycled
ordisposed of without caus-
ing problems.

Siemens DA 65.11 - 2003/2004

Materials for manufacturing
purposes are identified in
accordance with theirre-
cyclability. This applies, in
particular, to components
which contain unavoidable,
hazardous materials.These
components are installed or
mounted in such a way that
they can be easily separated,
thus facilitating disposalin an
environmentally-friendly
manner.Wherever possible,
recycled components are
used.

Environmentally-compatible
packaging materials (pressed
board and PE foils) are used
for shipping and storage.\We
also try to keep the amount
of packaging material used to
aminimum.

If possible we pack our pro-
ductsinreusable packaging.

We have already made pre-
parations to enable the con-
verters to be disposed of
afteruse in accordance with
the regulations governing the
disposal of electronic equip-
ment (not yet in force).

This catalog is printed on
chlorine-free bleached paper.

Alldivisions of A&D of
Siemens AG are certified. As
an example, the certificates
of A&D MC are printed be-
low.
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Appendix

A

Absolute-value encoder/incremental-encoder
board SBM
Documentation
Engineering information
AC contactor
for rectifier/regenerative units
for rectifier units
for converters
forinverters
Adapter board ADB
Adapter for cabinet-door mounting AOP1S
Adapter for cabinet-door mounting APMU
AFE reactor
AFE rectifier/regenerative unit
(Active Front End)
Selection and ordering data
Documentation
Engineering information
Dimension drawings
Application
Asynchronous servomotors 1PH7
Limit curves
Dimension drawings
Motor selection
Motor classification

Engineering information
Overload capacity
Automation
Autotransformer for rectifier/regenerative
units
Selection and ordering data
Dimension drawings
Engineering information

B

Base radio-interference suppression
BICO system (see free function blocks)
Brake control
Braking resistors
Selection and ordering data
Dimension drawings
Engineering information

Technical data

Braking units
Selection and ordering data
Documentation
Dimension drawings
Engineering information

Technical data
Braking units and braking resistors power
options
Bus adapter LBA
Bus retaining system

(o

Cable design for power and encoder
cables
Cable-protection fuses
for rectifier/regenerative units
for rectifier units
for converters
Cables (see power cables or encoder cables)
Cam controller
CAN
CBC board
Documentation
Engineering information
Capacitor module
Selection and ordering data
Power and control terminals
Dimension drawings
Engineering information

CBC board for CAN (see CAN)
CBC board for PROFIBUS DP
(see PROFIBUS DP)

Central control boards

Siemens DA 65.11 - 2003/2004

Page

3/6
5/3
6/66, 6/95

3/25,3/27
3/23

3/22

3/30

3/8

3/39

3/39

3/24, 6/52

3/12

5/2
6/52-6/55
713,714
172

6/3
7/22-7124
6/3

4/2, 413,
4/12-4/15
6/2-6/7
4/3

6/76, 6/77

3/28
7/10,7/11
6/50

3/26
6/89

3/18
716,717
6/2, 6/6,
6/20-6/22,
6/26-6/28,
6/33, 6/48
2/5

3/18

5/4

7/6

6/20, 6/48, 6/56,
6/57

2/5

3/30
3/8, 6/60
3/38

6/102

3/27
3/23
3/21

6/89

3/6
5/3
6/61, 6/84, 6/85

3/19

6/26-6/28

712
6/7,6/20-6/23,
6/26-6/28, 6/33,
6/35

6/97

Certificates
Chassis units
Selection and ordering data

Unit design
Dimension drawings
Circuit-breakers for converters
Clean Power Filter
Communication
Communication board
(see CAN/PROFIBUS DP)
Communication packages for SIMATIC S5, S7
(see SIMATIC)
Communication software

Commutating reactors
for rectifier/regenerative units
for rectifier units
for converters
Dimension drawings
Compact PLUS units
Selection and ordering data

Unit design

Dimension drawings
Compact units

Selection and ordering data

Unit design

Dimension drawings
Compendium (documentation)
Conditions of Sale and Delivery
Configuring with PATH Plus
Connecting adapter for cable shields
Connecting cable PMU-OP1S
Connecting systems

Selection and ordering data

Engineering information

Technical data
Connection overview
Control board CUMC
Control board CUPM
Control board CUR
Control board CUSA
Control terminals
Converters
Selection and ordering data

Documentation
Power and control terminals

Power options
Dimension drawings
Engineering information

Technical data

Overload characteristic
Converters in connection with
inverters
Correction factors for installation
conditions
Coupling relay
CUMC control board
CUR control board
CUSA control board

D

DC bus

DC link module
Selection and ordering data
Power and control terminals
Dimension drawings
Engineering information

DC link power options

DC link rail

Page
A2

3/4,3/10,3/14,
3/20-3/26, 3/29,
3/30

6/41-6/44
714,715

3/21

3/26, 6/52, 6/54
1/2, 6/78-6/85

3/40, 3/41, 6/78,
6/83

2/5, 3/28, 6/50
2/5,3/23, 6/50
2/5, 3/22, 6/50
718,719

3/3,3/10,
3/18-3/23
6/26-6/35
712

3/4,3/5,
3/10-3/15,
3/18-3/26
6/36-6/40

7/3

3/9, 6/2-5/4
AN3

u2,1/2

3/38

3/39, 6/98, 6/99
3/39, 6/98, 6/99
3/31-3/37
6/63-6/67,
6/102

2/6

3/31

3/9, 6/36-6/44
3/9

6/46, 6/51
3/24-3/26, 6/47
6/26-6/46

3/3-3/9,
3/20-3/22,
4/8-4/15
5/2,5/3
6/26-6/30, 6/37,
6/38, 6/41, 6/42
3/20-3/22
7/2-715
6/5-6/7,
6/18-6/21
6/26-6/30,
6/356-6/38, 6/41,
6/42, 6/59-6/62,
6/64

2/2,2/3

2/3

6/5-6/7

6/19

3/17

3/9, 6/36-6/44
6/46, 6/50
3/24-3/26, 6/47

6/57-6/59

3/19

6/35

72

6/35, 6/58
3/29, 3/30
3/19



DC link system components
Selection and ordering data
Documentation
Dimension drawings
Engineering information

Demonstration case
Derating (see pulse frequency)
Dimensioning of the drive
Dimensioning of the power section
DIN rail to EN 50 022
Documentation overview
Drive ES
DriveMonitor
Selection and ordering data
Documentation
Engineering information

E

EB1/EB2 boards
(see expansion boards)
Electromagnetic compatibility
Electronics options
Selection and ordering data
Documentation
Integration of the electronics options
Engineering information
Enclosure IP20
Encoder boards
Encoder cables
Selection and ordering data
Engineering information

Technical data
Engineering instructions
Engineering package Motion Control
Expansion boards EB1/EB2
Selection and ordering data
Documentation
Engineering information

F

Fiber-optic cables for SIMOLINK
Free function blocks
Free-wheeling diode for the DC bus
Selection and ordering data
Engineering information
Fuse switch-disconnector
for braking units
for rectifier/regenerative units
for rectifier units
for converters
forinverters

G

G-rail to EN 50 035
Gear transmission ratio
Gears

General technical data
Guidelines

1

Incremental encoder board SBP
Selection and ordering data
Documentation
Engineering information

Installation conditions
Integration of the electronics options
Interface boards SCI1/SCI2
Selection and ordering data
Engineering information
Inverters
Selection and ordering data

Documentation
Power and control terminals

Dimension drawings

Page

3/18

5/3
712,716,717
6/2,6/6, 6/7,
6/20-6/23,

6/26-6/28, 6/33,

6/35, 6/48,
6/56-6/59
5/5-5/7

6/2-6/19
6/2-6/19
3/38
3/16, 5/2
3/42

3/41

3/16, 56/2
6/76, 6/79,
6/93, 6/101

6/49

3/6-3/8
5/3

6/60
6/60-6/75
3/16, 3/38
3/6, 6/61

3/34-3/37

3/31, 6/63, 6/67,

6/102

2/6, 3/34-3/37
6/2-6/7

3/9, 5/4

3/6
5/3
6/61, 6/68-6/71

6/79, 6/80
6/24, 6/80

3/28, 3/30
6/59

3/30
3/26, 3/127
3/23
3/20
3/29

3/38
6/3
6/3
212
1/4

3/6
5/3

6/20-6/22, 6/64,

6/65, 6/93, 6/95
6/19
6/60, 6/61

317
6/72,6/74,6/75

3/3-3/9, 3/29,
3/30, 4/4-4/9
5/2,5/3

6/31, 6/32, 6/39,

6/40, 6/43, 6/44
7/2-7/5

Engineering information

Technical data
Overload characteristic
Isolation amplifier boards

L
Line filters

Line fuses

Linear axis

Line-side components
Selection and ordering data
Dimension drawings
Engineering information
Technical data

Line-side power options

M

Main circuit-breakers for converters
Main contactor
for rectifier/regenerative units
for rectifier units
for converters
Main contactor control
Mechanical components
Multi-axis drives

Multiturn encoders

(0]

OP1S (comfort operator control panel)
Selection and ordering data
Documentation
Engineering information

Operating instructions
Documentation
Reference works

Operator control and visualization with OP1S

Operator control and visualization
package Motion Control

Options, with code and description
Overload capability of the converter

P

Packages DVA_Sb5

Planning program Drive ES

Peer-to-peer (see SCB1 and SCB2

interface boards)

Performance 2

PMU-OP1S

Positioning

Power cables 6FX5 and 6FX8
Selection and ordering data
Engineering information
Technical data

Power connections

Power supply units

Precharging
Precharging contactor
Precharging resistors for inverters
Print-mark control
PROFIBUS DP

CBP board

Documentation
Bus cable for PROFIBUS DP
Pulse frequency

R

Radio-interference suppression filter
for rectifier/regenerative units

for rectifier units

for converters

Appendix

Page

6/5, 6/6, 6/7,
6/19, 6/21-6/25,
6/31,6/32,6/34,
6/39, 6/40, 6/43,
6/44, 6/50, 6/51,
6/57, 6/59
2/2,2/3

2/3

3/17

2/5, 6/7,
6/20-6/23

2/5, 6/23, 6/50
6/88, 6/90

3/20-3/28
7/8-7/13
6/7,6/50
2/5
3/20-3/28

3/20

3/27,6/51, 6/52
3/23, 6/51
3/22,6/20
6/100

3/38

1/4, 6/2, 6/5, 6/6,
6/20-6/23

6/66, 6/95

3/8
5/3
6/98, 6/99

3/9, 6/2-5/4

5/4
3/8, 3/39, 6/98,
6/99

3/9
3/16
6/18

3/40
3/42

3/3, 6/24
6/98
6/87, 6/88, 6/92

3/32,3/33
3/31,6/102

2/6

6/26-6/48
3/17,6/21-6/23,
6/98

3/25

3/25

3/30, 6/58

6/94

3/6, 6/61, 6/82,
6/83

5/3

6/82

6/7

2/5, 3/28, 6/49,
6/50
2/5, 3123, 6/49,
6/50
2/5, 3117, 6/49,
6/50
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Appendix

Documentation

Dimension drawings
Rectifier units

Selection and ordering data

Documentation

Power and control terminals

Power options

Dimension drawings

Engineering information

Technical data
Rectifier units for supplying 24 V DC
Rectifier/regenerative units
Selection and ordering data
Documentation
Dimension drawings
Engineering information
Technical data
Reference works, operating instructions
Regenerative autotransformer
for rectifier/regenerative units
Resolver
Boards SBR1/SBR2
Documentation
Engineering information

Retaining system for DC bus
Dimension drawings
Roll feed

Rotary axis
S
Safe Stop

Safety engineering
SBM absolute-value encoder board

(see absolute-value encoders/incremental encoders)

SBP incremental encoder board
(see incremental encoder board)
SBR1/SBR2 resolver board (see resolver)
SCB1/SCB2 board (see interface boards)
SCI1/SCI2 boards (see interface boards)
Selection guidelines
Semiconductor-protection fuses

for rectifier/regenerative units

for rectifier units

for converters
Servomotors
(see induction servomotors)
(see synchronous servomotors)
Shield clamps
SIMATIC

Communication packages

Planning package

Engineering information

Demonstration case
Accessories

SIMOLINK
SLB board
Documentation
Engineering information

Accessories

Siemens DA 65.11 - 2003/2004

Page
3/16
712,713

3/10,3/12

5/2

6/45, 6/46
3/23

7/2-714

6/6, 6/22, 6/23,

6/33-6/34, 6/45,

6/46, 6/50, 6/51
2/4
3/17

3/12-3/15, 3/27
5/2

713,714
6/51-6/55

2/4

5/4

3/28

3/6, 6/61

5/3

6/4, 6/20-6/22,
6/62, 6/63, 6/95

714

6/87, 6/88, 6/90,

6/91
6/88, 6/90

3/3,3/16, 6/24,
6/25
5/4

/6,117
3/26, 3/27

3/23
3/21

3/38

3/40, 3/41
3/9

6/72-6/75, 6/82,

6/83, 6/89, 6/97
5/5-6/7
3/8

3/6
5/3
6/2,6/61,

6/79-6/81, 6/88,

6/93, 6/97
3/8

sin/cos incremental encoder 1V,
SBM board
Documentation
Engineering information

Single-axis drives
Single-turn encoders
SLB board for SIMOLINK (see SIMOLINK)
Software module
Software packages for technology functions
Start/stop function
Start-up, parameterization and
diagnostics with DriveMonitor
Start-up box
Support
Switch disconnectors with/without fuse holders
for rectifier/regenerative units
for rectifier units
for converters
Synchronous operation
Synchronous servomotors 1FK. and 1FT6
Limit curves
Dimension drawings
1FK6
1FK7
1FT6
Selection of the motor
Motor classification
1FK6
1FK7
1FT6 core types
1FT6 standard types

Engineering information
Overload capacity

T

Technology
General functions

Decentralized operation
Centralized operation

Technology boards
Selection and ordering data
Description
Documentation
Technology documentation
Technology software
Selection and ordering data
Engineering information

Test certificate

Torgue limit curves for servomotors
Training courses

Transport trolley

Travel curve

u
Unit design
USS protocol

Documentation
Engineering information

v
Voltage sensing board (VSB)

Page

3/6

5/3

6/4, 6/20-6/22,
6/66, 6/67, 6/90,
6/95

6/5, 6/20

6/95

5/3
3/40, 5/4
6/94

3/41,6/101
5/7
A9

3/26, 3/27

3/23

3/20

6/88, 6/93, 6/94

6/3

7/15
7/16,7117
7/18-7/21
6/3

4/2-4/4

4/2,4/3, 4/5, 4/6
4/2,4/3, 417
4/2,4/3,
4/8-4/11
6/2-6/7

4/3

6/87, 6/88, 6/90,
6/91, 6/95

6/87, 6/88, 6/91,
6/92

6/87, 6/88, 6/93,
6/94

317
6/96
5/3
5/3

3/9

6/87, 6/88, 6/91,
6/93

A3

6/3

5/8, 5/9

5/7

6/2

6/26-6/48
5/4

6/73, 6/76, 6/78,
6/79

3/25, 6/52
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Appendix
e
u ‘EH H PLUS units Siemens Contacts Worldwide

At

www.siemens.com/
automation/partner

you can find details of
Siemens contact
partners worldwide
responsible for particular
technologies.

In most cases you can
find a partner for:

e Technical Support,

e Spare parts/repairs,

e Service,
e Training,
e Sales or

e Consultation/enginee-
ring.

You start by selecting a
e Country,

e Product or

e Industrial sector.

By further specifying the
remaining criteria you will
find exactly the right con-
tact partner with his/her
respective expertise.

Need more
Information?

Then fax us!

Under the fax no.

+49 0 08 00-74 62 84 27
you will find further infor-
mation.

Siemens DA 65.11 - 2003/2004 | A/7 |



Appendix

A&D on the WWW

S EBIENS

»

e e —————

Easy Shopping via the A&D Mall

Siemens DA 65.11 - 2003/2004

A detailed knowledge of the
range of products and ser-
vices available is essential
when planning and configur-
ing automation systems. It
goes without saying that this
information must always be
fully up-to-date.

The Siemens Automation
and Drives Group (A&D) has
therefore built up a compre-
hensive range of information
on the World Wide Web,
which offers quick and easy
access to all data required.

Detailed information together
with convenient interactive
functions:

The interactive catalog

CA 01 covers more than
80,000 products and thus
provides a full summary of
the Siemens Automation
and Drives product base.

Here you will find everything
that you need to solve tasks
in the fields of automation,
switchgear, installation and
drives. All information is
linked into a user interface
which is easy to work with
and intuitive.

After selecting the product of
your choice you can order at
the press of a button, by fax
or by online link.

The A&D Mallis the virtual
department store of
Siemens AG on the Internet.
Here you have access to a
huge range of products pre-
sented in electronic catalogs
in an informative and attrac-
tive way.

Data transfer via EDIFACT
allows the whole procedure
from selection through or-
dering to tracking of the or-
derto be carried out online
via the Internet.

Under the address

http://www.siemens.com/
automation

you will find everything you
need to know about prod-
ucts, systems and services.

Information on the interac-
tive catalog can be found in
the Internet under

http://www.siemens.com/
automation/ca01

oron CD-ROM.

Automation and Drives, CA 01
Order No.:
E86060-D4001-A110-B9-7600

Numerous functions are
available to support you.

Forexample, powerful
search functions make it
easy to find the required
products, which can be im-
mediately checked for avail-
ability. Customer-specific
discounts and preparation
of quotes can be carried out
online as well as order track-
ing and tracing.

Please visit the A&D Mall on
the Internet under:

http://www.siemens.com/
automation/mall



In the face of harsh competi-
tion you need optimum con-
ditions to keep ahead all the
time:

A strong starting position. A
sophisticated strategy and
team for the necessary sup-
port—in every phase.
Service & Support from
Siemens provides this sup-
port with a complete range
of different services for auto-
mation and drives.

Online Support

Technical Consulting

Service On Site

Optimization and Upgrading

I

i
In every phase: from plan-
ning and startup to mainten-
ance and upgrading.

Our specialists know when
and where to act to keep the
productivity and cost-effec-
tiveness of your system run-
ning in top form.

The comprehensive informa-
tion system available round
the clock via the Internet ran-
ging from Product Support
and Service & Support servi-
ces to Support Tools in the
Shop.

http://www.siemens.
com/automation/service&

Support in the planning and
designing of your project
from detailed actual-state
analysis, target definition and
consulting on product and
system questions right to
the creation of the automa-
tion solution. 1)

With Service On Site we of-
fer services for startup and
maintenance, essential for
ensuring system availability.

In Germany, call:
Tel.: 01805050444 1)

In the United States, call
toll-free:
Tel.: +1 800 333 7421

In Canada, call:
Tel.: +1 888 303 3353

To enhance productivity and
save costs in your project we
offer high-quality services in
optimization and upgrading. 1)

1) For the right partner for your contry, please look at our Internet site at:
http://www.siemens.com/automation/service&support

Appendix - Service & Support

Technical Support
i

Competent consulting in
technical questions covering
a wide range of customer-
oriented services forall our
products and systems.

In Europe (headquarters), call:
Tel.: +49 (0)180 50 50 222
Fax: +49 (0)180 50 50 223
E-Mail: adsupport@siemens.
com

In the United States, call
toll-free:

Tel.: +1 800 333 7421
Fax: +1423 262 2200
E-Mail: solutions.support
@sea.siemens.com

In Canada, call:

Tel.: +1 888 303 3353
E-Mail: cic@siemens.ca

In Asia:

Tel.: +86 10 6475 7575
Fax: +86 10 6474 7474
E-Mail: adsupport.asia@
siemens.com

Configuration and Software Engineering

In the operating phase of a
machine or automation sys-
tem we provide a compre-

Support in configuring and
developing with customer
oriented services from
actual configuration to imple-
mentation of the automation
project. 1)

hensive repair and spare
parts service ensuring the
highest degree of operating
safety and reliability.

In Germany, call:
Tel.: 01805050448 )

In the United States, call
toll-free:
Tel.: +1 800 241 4453

In Canada, call:
Tel.: +1 888 303 3353
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Rotary inertia (to convert from A to B, multiply by entry in table)
N Ib-in2 Ib-ft2 Ib-in-s2 Ib-ft-s2 Kg-cm? Kg-cm-s? gm-cm? gm-cm-s?2 o0z-in? 0z-in-s?
A slug-ft2
Ib-in2 1 6.94x103 259x10° 215x10%4 2926 298x10°  2.92x103 2.984 16 4.14x 102
Ib-ft2 144 1 0.3729 3.10x 102 421.40 0.4297 4.21 x10° 429.71 2304 5.967
Ib-in-s2 386.08 2.681 1 833x102 1.129x10% 1.152 1.129x 106 1.1562x 108 6.177x10% 16
ltrft-?zz 4.63 x 103 32.17 12 1 1.35x 104 13.825 1.365x 107  1.38x 104 7.41x10% 192
slug-ft
Kg-cm? 0.3417 237x10% 885x10% 7.37x10°% 1 1.019x 103 1000 1.019 5.46 1.42x102
Kg-cm-s? 336.1 2.327 0.8679 7.23x 102 980.66 1 9.8x10° 1000 5.36 x 108 13.887
gm-cm? 3417x10% 237x108 885x107 7.37x108 1x103 1.01x106 1 1.01x10°% 546x103 1.41x10°
gm-cm-s? 0.335 232x10% 8.67x10% 7.23x10° 0.9806 1x103 980.6 1 5.36 1.38x 102
0z-in? 0.0625 434x10% 161x10% 1.34x10° 0.182 1.86x 104 182.9 0.186 1 259 %103
0z-in-s? 2413 0.1675 6.25x 102 520x103 70615 7.20x102 7.09x104 720 386.08 1
Torque (to convert from A to B, multiply by entry in table)
N Ib-in Ib-ft 0z-in N-m Kg-cm Kg-m gm-cm dyne-cm
Ib-in 1 8.333x 102 16 0.113 1.152 1.152 x 102 1.152 x 103 1.129 x 108
Ib-ft 12 1 192 1.365 13.825 0.138 1.382 x 104 1.355 x 107
0z-in 6.25 x 102 5.208 x 103 1 7.061 x 103 7.200 x 102 7.200 x 104 72.007 7.061 x 107
N-m 8.850 0.737 141.612 1 10.197 0.102 1.019 x 104 1x107
Kg-cm 0.8679 7.233x 102 13.877 9.806 x 102 1 102 1000 9.806 x 105
Kg-m 86.796 7.233 1.388 x 103 9.806 100 1 1x 105 9.806 x 107
gm-cm 8.679 x 104 7.233x10°° 1.388 x 102 9.806 x 105 1x103 1x10° 1 980.665
dyne-cm 8.850 x 1077 7.375x 108 1.416x 10 107 1.0197 x 108 1.019x 108 1.019x 103 1

Length (to convert from A to B, multiply by entry in table)

Mass (to convert from A to B, multiply by entry in table)

N Inches  feet cm yd mm m N b oz gm slug

Inches 1 0.0833 2.54 0.028 25.4 0.0254 b 1 16 453.6 0.0311

feet 12 1 30.48 0.333 304.8 0.3048 oz 6.25 x 102 1 28.35 1.93x 103
cm 0.3937 0.03281 1 1.09%x 102 10 0.01 gm 2.205x 108 3.527x103 1 6.852 x 10
yd 36 3 91.44 1 914.4 0914 slug 32.17 514.8 1.459 x 104 1

mm 0.03937 0.00328 0.1 1.09x 103 1 0.001

m 39.37 3.281 100 1.09 1000 1

Power (to convert from A to B, multiply by entry in table)

Rotation (to convert from A to B, multiply by entry in table)

N H.P. Watts N RPM rad/sec. degrees/sec.
A A
H.P. (English) 1 745.7 RPM 1 0.105 6.0
(Ib-in)(deg./sec)  2.645x 106 1.972 x 103 rad/sec. 9.55 1 57.30
(Ib-in)(RPM) 1.687 x 10° 1.183 x 102 degrees/sec. 0.167 1.745 x 102 1
(Ib-ft)(deg./sec) 3.173x 10 2.366 x 102
(Ib-ft)(RPM) 1.904 x 104 0.1420
Watts 1.341x 103 1
Temperature conversion Force (to convert from A to B, multiply by entry in table)
°F °C °C CF N b oz gm dyne N
0 -17.8 10 14 A
32 0 0 32 Ib 1 16 4536 4.448x10° 4.4482
50 10 10 50 oz 0.0625 1 28.35 2.780x 104 0.27801
70 211 20 68 gm 2205x10° 0.03527 1 1.02x10%  NA.
% 39 30 %6 dyne 2.248x10° 3.59x 105 890.7 1 0.00001
98.4 37 37 98.4 N 0.22481 35967  N.A.  100.000 1
212 100 100 212
subtract 32 and multiply by /g multiply by 95 and add 32
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Mechanism Efficiencies Material Densities

Acme-screw with brass nut ~0.35-0.65 Material Ib-in3 gm-cm3

Acme-screw with plastic nut ~0.50-0.85 Aluminium 0.096 2.66

Ball-screw ~0.85-0.95 Brass 0.299 8.30

Chain and Sprocket ~0.95-0.98 Bronze 0.295 8.17

Preloaded Ball-screw ~0.75-0.85 Copper 0.322 8.91

Spur or Bevel-gears ~0.90 Hard Wood 0.029 0.80

Timing Belts ~0.96-0.98 Soft Wood 0.018 0.48

Worm Gears ~0.45-0.85 Plastic 0.040 1.11

Helical Gear (1 reduction) ~0.92 Glass 0.079-0.090 2.2-2.5

Titanium 0.163 4.51

i . . Paper 0.025-0.043 0.7-1.2

Friction Coefficients Polyvinyl chloride 0.047-0.050 1314

Materials p R.u‘bber . - 0.033-0.036 0.92-0.99

Steel on Steel (greased) 015 Slllcolne rubber, without filler 0.043 1.2

Plastic on Steel ~0.15-0.25 Castiron, grey 0.274 8

Copper on Steel ~0.30 Steel 0.280 775

Brass on Steel ~0.35

Aluminium on Steel ~0.45

Steel on Steel ~0.58

Mechanism u

Ball Bushings <0.001

Linear Bearings <0.001

Dove-tail slides ~0.2++

Gibb Ways ~0.5++
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Terms and Conditions of Sale and Delivery
in the Federal Republic of Germany

By using this catalog you can acquire hardware and software
products described therein from the Siemens AG subject to the
following terms. Please note! The scope, the quality and the con-
ditions for supplies and services, including software products, by
any Siemens entity having a registered office outside the Federal
Republic of Germany, shall be subject exclusively to the General
Terms and Conditions of the respective Siemens entity.

for customers based in the Federal Republic of Germany

The General Terms of Payment as well as the General Conditions
for the Supply of Products and Services of the Electrical and Elec-

tronics Industry shall apply.
For software products, the General License Conditions for Soft-

ware Products for Automation and Drives for Customers with
Seat or registered Office in Germany shall apply.

for customers with a seat or registered office outside the
Federal Republic of Germany

The General Terms of Payment as well as the General Conditions

Appendix

Export regulations

The products listed in this catalog / price list may be subject to
European / German and/or US export regulations.

Therefore, any export requiring a license is subject to approval by
the competent authorities.

According to current provisions, the following export regulations
must be observed with respect to the products featured in this
catalog/ price list:

AL Number of the German Export List.

Products marked other than “N" require an export license.
In the case of software products, the export designations of the
relevant data medium must also be generally adhered to.

Goods labeled with an “AL not equal to N are subjectto a
European or German export authorization when being exported
out of the EU.

Export Control Classification Number.

Products marked other than “N" are subject to a re-export
license to specific countries.

In the case of software products, the export designations of the
relevant data medium must also be generally adhered to.

Goods labeled with an “ECCN not equal to N” are subject to a US
re-export authorization.

ECCN

for Supplies of Siemens, Automation and Drives for Customers
with a Seat or registered Office outside of Germany shall apply.

For software products, the General License Conditions for Soft-
ware Products for Automation and Drives for Customers with
Seat or registered Office outside of Germany shall apply.

General
The prices are in € (Euro) ex works, exclusive of packaging.

The sales tax (value added tax) is not included in the prices.
It shall be debited separately at the respective rate according to
the applicable legal regulations.

In addition to the prices of products which include silver and/or
copper, surcharges may be calculated if the respective limits of
the notes are exceeded.

Prices are subject to change without prior notice. We will debit
the prices valid at the time of delivery.

The dimensions are in mm. lllustrations are not binding.

Insofar as there are no remarks on the corresponding pages,
—especially with regard to data, dimensions and weights given —
these are subject to change without prior notice.

Comprehensive Terms and Conditions of Sale and Delivery are
available free of charge from your local Siemens business office
under the following Order Nos.:

¢ 67/B5310-0KR30-0BA0
(for customers based in the Federal Republic of Germany)

* 67/B5310-0KS53-0BA0
(for customers based outside of the Federal Republic of Germany)

or download them from the Internet:
www.siemens.com/automation/mall
(A&D Mall Online-Help System)

Even without a label or with an "AL: N” or “ECCN: N, authorization
may be required depending to the final destination and purpose
for which the goods are to be used.

The deciding factors are the AL or ECCN export authorization indi-
cated on order confirmations, delivery notes and invoices.

Subject to change and errors excepted without prior notice.

Responsible for

Technical contents:
Siemens AG, A&D MC PM, Erlangen

General editing:
Siemens AG, A&D PT 5, Erlangen

Siemens AG
Automation & Drives
Motion Control Systems
Postfach 31 80

D-91050 Erlangen
Germany

Order No.: E86060-K5165-A111-A3-7600
Printed in Germany
KG K 0803 10.0 E 236 En/322198
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Siemens AG Infoservice
Fax order Postfach 2348
D-90713 Furth
Germany
AD/Z330E Fax no.: +49911/978-33 21
[] Please send me free-of-charge
the PATH Plus demo version Company
Please send me the latest Department

information on
SIMOVERT MASTERDRIVES Name

[1 Motion Control Street

[] Vector Control Postcode/City

In the event of queries | can be reached at
these numbers during business hours:

Telephone

Fax

Email

Date

Signature
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Automation & Drives
Interactive catalog on CD-ROM
e Components for Automation & Drives

Automation Systems for Machine Tools
SINUMERIK & SIMODRIVE
Cables, Connectors and System Components

Drive Systems

Variable-Speed Drives

DC Motors

DC Drives Preferred Series up to 500 kW

DC Drives Preferred Series 215 kW to 1500 kW

SIMOREG DC MASTER 6RA70 Digital Chassis
Converters

SIMOREG K 6RA22 Analog Chassis Converters

SIMOREG DC MASTER 6RM70 Digital Converter
Cabinet Units

SIMOVERT PM Modular Converter Systems
SIEMOSYN Motors

MICROMASTER 410/420/430/440 Inverters
MICROMASTER 411/COMBIMASTER 411
SIMOVERT MV Medium-Voltage Drives
SIMOVERT MASTERDRIVES Vector Control
SIMOVERT MASTERDRIVES Motion Control

Synchronous and asynchronous servomotors for
SIMOVERT MASTERDRIVES

SIMODRIVE 611 universal and POSMO

Automation Systems for Machine Tools SIMODRIVE

e AC Main Spindle Motors 1PM, 1FE, 1PH

e AC Servomotors 1FT, 1FK

e AC Linear motors 1FN

e Converter System SIMODRIVE 611

e Converter Systems SIMODRIVE POSMO A/CD/CA/SI
Low-Voltage Three-Phase-Motors

Project Manual

Squirrel-Cage Motors, Totally Enclosed, Fan-Cooled
Drive and Control Components for Hoisting Equipment

Electrical Installation Technology

ALPHA Small Distribution Boards and
Distribution Boards

ALPHA Side-by-Side Switchgear Cabinets
BETA Modular Installation Devices

DELTA Switches and Outlets

GAMMA Building Management Systems

Human Machine Interface Systems SIMATIC HMI

Industrial Communication and Field Devices

These catalogs are only available as pdf files.

CA 01

NC 60
NC Z

DA 12

DA 121
DA 122
DA 211

DA 21.2
DA 22

DA 45
DA 48
DA 51.2
DA 51.3
DA 63
DA 65.10
DA 65.11
DA 65.3

DA 65.4
NC 60

M 10
M 11
HE 1

ETA1

ETA3
ET B1
ET D1
ET G1

ST 80

IKPI

Automation and Drives Group (A&D)

Low-Voltage Controls and Distribution
Low-Voltage Controlgear, Switchgear and Systems

Communication-Capable Controlgear,

Controlgear with SIRIUS, SIGUARD Safety Systems,
Control and Signalling Devices, Switchgear,
Transformers and DC Power Supplies,

Main- and EMERGENCY-STOP Switches,

Control Switches, Terminal Blocks

BERO - Sensors for Automation

Products and Systems
for Low-Voltage Power Distribution

SENTRON WL

Motion Control System SIMOTION

Process Instrumentation and Analytics

Field Instruments for Process Automation
Measuring Instruments for Pressure,

Differential Pressure, Flow, Level and Temperature,
Positioners and Liquid Meters

Indicators for panel mounting
Process Recorders and Accessories
SIPART, Controllers and Software
SIWAREX Weighing Systems
Gas Analysis Equipment for the Process Industry

Process Analytics,
Components for Sample Preparation

SIPAN Liquid Analysis

SIMATIC Industrial Automation Systems
SIMATIC PCS Process Control System
SIMATIC S5/PC/505 Automation Systems
Components for Totally Integrated Automation
SIMATIC PCS 7 Process Control System

Add-ons for the SIMATIC PCS 7
Process Control System

SIMATIC Control Systems

SIPOS Electric Actuators
Electric Rotary, Linear and Part-turn Actuators
Electric Rotary Actuators for Nuclear Plants

Systems Engineering

Power supplies SITOP power

System cabling SIMATIC TOP connect
MOBY Identification Systems
Industrial Microcomputers SICOMP

System Solutions

Applications and Products for Industry are part of the
interactive catalog CA 01

TELEPERM M Process Control System

AS 235, AS 235H and AS 235K automation systems
AS 488/TM automation systems

Operating and monitoring with WinCC/TM

CS 275 bus system

NS K

NS BERO
NS PS

NS WL

PM 10

FI 01

MP 12
MP 20
MP 31
WT 01
PA 10
PA 11

PA 20

ST 45

ST 50
ST70
STPCS7
STPCS7.A

ST DA

MP 35
MP 35.1/.2

KT 10.1
KT 10.2
KT 21
KT 51

PLT 111
PLT 112
PLT 123
PLT 130



Token fee: € 5,-/$ 5,
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