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1.1

1.2

1.3

Preface

The described hard- and software are developments of the Karl E. Brinkmann GmbH. The
enclosed documents correspond to conditions valid at printing. Misprint, mistakes and techni-
cal changes reserved.

Information on special measures
The used pictograms have following significance:

Is used, when death or serious bodily injury may be the consequence
Danger of non-observance of the measure.

Warning .m Is used, when bodily injury and/or substantial property damage may

be the consequence of non-observance of the measure.

. Is used, when property damage may be the consequence of non-ob-
Caution servance of the measure.

Is used, when noise sensitive or unrequested operation may be the
consequence of non-observance of the measure.

Attention /1\

Is used, when a better or simpler result can be the consequence of the

Info measure.

For a special case the instructions can be supplemented by additional pictograms and text.

Documentation

Before working with the unit the user must become familiar with it. This includes especially
the knowledge and observance of the safety and operating instructions.

Attention Observe safety and operating instructions

Precondition for all further steps is the knowledge and observance of the
@ safety and operating instructions. This is provided accompanied by the de-

vice or by the download site of www.keb.de.

Non-observance of the safety and operating instructions leads to the loss of any liability
claims. The warnings and safety instructions in this manual work only supplementary. This
list is not exhaustive.

Validity and liability
The use of our units in the target products is beyond of our control and therefore exclu-
sively the responsibility of the machine manufacturer, system integrator or customer.

The information contained in the technical documentation, as well as any user-specific advice
in spoken and written and through tests, are made to best of our knowledge and information
about the application. However, they are considered for information only without responsibil-
ity. This also applies to any violation of industrial property rights of a third-party.
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Selection of our units in view of their suitability for the intended use must be done generally
by the user.

Tests can only be done within the application by the machine manufacturer. They must
be repeated, even if only parts of hardware, software or the unit adjustment are modi-
fied.

Unauthorised opening and tampering may lead to bodily injury and property damage and
may entail the loss of warranty rights. Original spare parts and authorized accessories by the
manufacturer serve as security. The use of other parts excludes liability for the consequences
arising out of.

The suspension of liability is especially valid also for operation interruption loss, loss of profit,
data loss or other damages. This is also valid, if we referred first to the possibility of such
damages.

If single regulations should be or become void, invalid or impracticable, the effectivity of all
other regulations or agreements is not affected.

Through multitude applications not each possible case of installation, operation or mainte-
nance can be considered. If you require further information or if special problems occur which
are not treated detailed in the documentation, you can request the necessary information via
the local Karl E.Brinkmann GmbH agency.

Copyright
The customer may use the instruction manual as well as further documents or parts from it for
internal purposes. Copyrights are with KEB and remain valid in its entirety.

KEB®, COMBIVERT®, COMBICONTROL® and COMBIVIS® are registered trademarks of Karl
E. Brinkmann GmbH.

Other wordmarks or/and logos are trademarks (™) or registered trademarks (®) of their re-
spective owners and are listed in the footnote on the first occurrence.

When creating our documents we pay attention with the utmost care to the rights of third par-
ties. Should we have not marked a trademark or breach a copyright, please inform us in order
to have the possibility of remedy.

Specified application

The COMBIVERT S6 serves exclusively for the control and regulation of three-phase motors.
The operation of other electric consumers is prohibited and can lead to the destruction of the
unit. Frequency inverters are components which are intended for the installation in electric
systems or machines.

The used semiconductors and components of the Karl E.Brinkmann GmbH are developed
and dimensioned for the use in industrial products. If the KEB COMBIVERT F5 is used in
machines, which work under exceptional conditions or if essential functions, life-supporting
measures or an extraordinary safety step must be fulfilled, the necessary reliability and secu-
rity must be ensured by the machine builder.

The operation of our products outside the indicated limit values of the technical data leads to
the loss of any liability claims.
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1.6

1.6.1

1.6.2

Product description

The product family COMBIVERT S6 with safety function STO has been developed for the
use in safety-oriented applications. The basic standards as well as application and country-
specific standards must be observed furthermore. The standards referred in this manual must
be observed supplementary!

Overview of functions
The control provides the following functions:

» hardware-installed supply of digital and analog inputs and outputs.
» Diagnostic interface

» Ethernet-based fieldbus interface (EtherCAT / Varan)

+ CAN fieldbus interface

* Multi encoder interface

+ KTY interface

+ Brake control

+ STO functionality

+ Status LED's

Safety function
The safety function STO according to IEC 61800-5-2 contains:

« Safe torque off (Safe Torque Off - STO)

The safety function meet the requirements in accordance with performance level e (ISO13849-
1) and SIL 3 (IEC 61508 and IEC 62061). In case of proper project design, installation and
operation the safety function protects people against mechanical damages.

Attention A Validity of certificates

The certification of controllers with safety technology is only valid if the mate-
rial number corresponds with the specified numerical code und the FS logo

is printed on the type plate.

Numerical code:

Steuerung mit STO-Funktion eingesetzt in Steller
1KFBKXX-XXXX Frequenzumrichter bis Gehause E XXFBKXy-XxXX
(x=variabel y=D, E)
KEBKXX-XXXX FrequenEumrlchter ?b Gehause G XXFBKXy-XxXX
(x=variabel y=G...W)
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1.6.3 Corresponding documentation

Attention Further documentation via www.keb.de

+ EMC and safety instructions
* Installation power unit

* Programming Manual
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Control

Features of the control
The control provides the following analog and digital functions:

* Hardware allocation of digital and analog inputs and outputs.
* CAN bus interface

* Two field bus interfaces

» Serial interface for connection to a pc

» Two universal encoder interfaces

* Hardware of the control circuit ,safety separated“ according to EN61800-5-1 (base TN-
C/-S mains)
« Safety function STO (two channel torque off)

Overview

Control 2KF6
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X2A
X2A | Control terminal strip X4A | Diagnostic interface

X2D | Analog inputs

X3A | Encoder interface channel 1

X3B | Encoder interface channel 2
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2.21

2.2.2

2.2.3

224

2.2.5

2.2.6

Control terminal strip X2A
The control terminal block X2A is designed as double, plug-in terminal block with spring cage
connection. It contains 28 pole.

Safety terminal block X2B
The safety terminal block X2B is designed as double, plug-in terminal block with spring cage
connection. It contains 10 pole.

CAN terminal block X2C
The control terminal block X2C is designed as double, plug-in terminal block with spring cage
connection. It contains 4 pole.

Analog inputs X2D
The safety terminal block X2D is designed as double, plug-in terminal block with spring cage
connection. It contains 6 pole.

Diagnostic interface X4A
The integrated RS232/485 interface serves for the connection of service tools (e.g. COM-
BIVIS) and displays. Telegram DIN66019Il is used as communication protocol.

Encoder interfaces X3A, X3B
Der COMBIVERT contains two universal encoder interfaces. The interfaces can be adapted
independently by parameter to different encoder.

GB-9
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2.3

Connection of the control
The following instructions must be observed at connection:

Attention

Prevent EMC malfunctions

2.31

Use shielded / drilled cables
Lay shield on one side of the inverter onto earth potential

Install control cables and power cables separately (appro
distance); Kreuzungen im rechten Winkel verlegen

X. 10...20cm

To avoid interferences a separate shielding must be provided for analog
and digital control lines. Depending on the use of the relay outputs, an ex-

tra shielding is to be used, too.

In case of inductive load on the relay outputs a protective wiring must be

provided (e.g. free-wheeling diode)!

The terminals of the control terminal strip and the transmitter inputs are se-
curely isolated in accordance with EN 50178.

Assembly of the wires

1. |[ stranded wire rigidly and flexibly | max. perm. | stripping length x =

plastic collar

Cross-sec-
tion
without wire-end ferrule 1,5mm? |[10mm
with wire-end ferrule without| 1,5mm? |metal ferrule length

collar

with wire-end ferrule with plastic 1 mm? metal ferrule length

+ 2mm

e

2. | Press with screw driver (A) or some-
thing else onto the labelling

3. | Plug stranded wire (B) into the 0
square slot, that no wires can be T @

seen from the outside.

GB-10

4. | Remove screw driver (A) and check
if the line (B) is fixed. Make sure that
the stranded wire and not the insula-
tion is clamped.

—  i®
—  3®
—  1®
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2.4

Assignment of the terminal strip X2A

2 [ 4][6][8 [ro 2[4l e[l elfol22]f24)26 28]
\-) I |/ ) . || (. \-) .- \-) \-l ) w-)
- - - '-‘!- ) '-‘!- (= (. (-
i BB a0 &|EiEE D =R 5 m

PIN | Name | Description Specifications

1 Out1 | Digital output 1 l..=100mA
2 0V | Reference potential for digital output

3 | Out2 |Digital output 2 | =100mA
4 0V | Reference potential for digital output

5 | Out3 |Digital output 3 l...=100mA
6 0V | Reference potential for digital output

7 | Out4 |Digital output 4 | =100mA
8 0V | Reference potential for digital output

9 11 Digital input 1

10 | 24V |Voltage output for the control of the inputs +24\Vdc*

11 12 Digital input 2

12 | 24V |Voltage output for the control of the inputs +24Vdc*

13 13 Digital input 3

14 | 24V |Voltage output for the control of the inputs +24\Vdc*

15 14 Digital input 4

16 | 24V |Voltage output for the control of the inputs +24Vdc*

17 15 Digital input 5

18 | 24V |Voltage output for the control of the inputs +24\Vdc*

19 6 | Digital input 6

20 | 24V |Voltage output for the control of the inputs +24\Vdc*

21 17 Digital input 7

22 | 24V |Voltage output for the control of the inputs +24\Vdc*
23 18 Digital input 8

24 | 24V | Voltage output for the control of the inputs +24\Vdc*
25 | 24Vin | Voltage input for external suppl

26 oV Refergenceppotential for 24Vir? = 24Vdc £25%
27 | CRF |10V Reference voltage for analog inputs 10Vdc/1__ =4mA
28 | AGND | Analog mass (do not connect to 0V)

Total current of all 24 Vdc outputs: 100mA

*
~—"
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241 Connection of the digital inputs

Examples for the connection of the digital inputs

with internal voltage supply

with external voltage supply

] =
10112/14/16118]2022

9 11131517/1921

,,,,,, [ ]
101214 2426
91113 2325

2.4.2 Connection of the digital outputs

Examples for the connection of the digital outputs

Connection appliance

Connection to an external control

6|8
5|7

24
113

4168
357

iy

F%Mm1 2 DI3 DI4

GB-12
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2.5 Assignment of the STO terminal strip X2B
X2B PIN Name I/O0
1 STO1+
2 STO1+
I TO ch [ 1
3 STON- nput STO channe
> \. 5 4 STO1-
$:'4 ;:4 >:4 ] 5 STO2+
Z_NKZ_NKZ N\~ N 6 ST02+
'-'- o - - | TO channel 2
‘. ‘.‘ - STOR- nput STO channe
n - - 8 STO2-
9 STO-OUT
10 sTo-ouT | QutPut STO
The individual channels are designed potential-free, so 24V
and 0V can be connected. The inputs are designed by way that
safety switchgear units with test pulses (OSSD signals) can be
connected. The signals are not evaluated, they are only filtered.
The OSSD test interval is limited to 10 ms.
The reference potential for output STO-OUT (terminals X2B/9
and 10) is the mass of the control OV (terminal X2A/26).
251 Inputs
2.5.1.1 Specification of the STO inputs
STO Status 0 Status 1
Inputs UL [V] IL [mA] UH [V] IH [mA]
max. 5 25 30 25
min. -3 not defined 15 5

The maximum short-term starting current of the input is limited to 300 mA.

2.5.1.2 STO with OSSD signals
The filter time depends on the minimum input voltage and can be specified as follows:

Input voltage [V] OSSD pulse width [ms]
15 0.1
18 0.8
20 1.1
24 1.5
30 1.8

2.5.2 Output STO

The short-circuit proof, digital output is specified in accordance with IEC61131-2. The output
rated current is 100mA at 24Vdc. The output is 24Vdc if the inputs STO1 and STO2 are set.

GB-13
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2.7

2.71
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Assignment of the CAN terminal strip X2C

X2C PIN Name Notes
— — 1 CAN low
g g > CAN low internally bridged
— — 3 CAN high . ,
4 CAN high internally bridged

Assignment of the terminal strip for analog inputs X2D

X2D PIN Name Notes Specification
g ; ::\\:11; non-floating 21 Oz\{)drf]':r
% differential input 1 0..+20mA
3 AN2- non-floating +10Vdc or
4 AN2+ . s 4...20mA
differential input 2 0...+20mA
5 AN3- non-floating
6 AN3+ differential input 3 +10Vdc

Connection of the analog inputs

Examples for the connection of the analog setpoint input

R=0...3/5/10kQ

W |
1O

—

—

*) Connect potential equalizing line only if a potential difference of >30V exists
between the controls. The internal resistance is reduced to 30kQ.




Control E

2.7.2 Diagnosis/visualisation
The integrated RS232/485 interface serves for the connection of service tools (e.g. COM-
BIVIS) and displays. Telegram DIN66019ll is used as communication protocol.

The correct configuration and language file must be loaded for the operation with
COMBIVIS. The downlad can be done via the KEB website.

Interface Standard Connecting cable
RS485 TIA/EIA-485 and I1ISO 8482

RS232 ANSI TIA/EIA-232 0058025-001D
RS232/USB 0058060-0020

2.7.2.1 Assignment of the interface X4A

reserved | 1 6 |reserved
TxD (RS232)| 2 7 |DGND (reference potential)
RxD (RS232)| 3 8 | TxD-A (RS485)
RxD-A (RS485)| 4 9 | TxD-B (RS485)
RxD-B (RS485)| 5

2.7.2.2 Connection of the RS232 interface
A RS232-cable is needed to connect the interface operator with the PC.

Serial cable to connect the operator with a PC

< 0058025-001D
I O i i &l
[ ]

2.7.2.3 Connection of the RS485 interface

The following instructions must be observed in order to prevent interferences at
A the RS485 interface:

« use CATS5 cable (in pairs, twisted and shielded cable)

» ground at one side (prior at interference-free side)

* Connect terminating resistors (120Q) at both ends on pair of wires of the
communication bus

ocoo

o

0000

o

If CAT 7 cable is used (by way of derogation from our recommendation) lay the
interior shield each to the transmitter.

GB-15
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2.7.2.4 Wiring RS485 full duplex

2.7.2.5 Wiring RS485 half duplex

GB - 16

A biasing can be used if there are still interferences. However, this should be
done only once at the communication bus (preferably at the master).

R=120Q

Master
TxD-A

COMBIVERT

54321
oEy @
4 5 8 9

COMBIVERT

-

54321
@y
4 5 8 9

TxD-B
RxD-A

RxD-B

R=120Q

Master
RXD/TxD-A
RXD/TxD-B

COMBIVERT

543 21
oEH @
4 8 59

COMBIVERT

543 21
oEH @
4 8 59
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2.8

2.9

Socket X4C EtherCAT IN and X4B EtherCAT OUT

Description of the LEDs Name | Description

Bus speed (yellow) n
X4B | EtherCAT IN

Link/Activity (green)

Bus speed (yellow) n
X4C | EtherCAT OUT

Link/Activity (green)| 8 !

LED bus speed (yellow) Function
off Transmission error
on EtherCAT ready for operation with 100 MBit
LED Link/Activity (green) Function
off Port closed; no data transfer
on Port opened; no data transfer
flicker Port opened with data transfer

Encoder Parameter

The control contains two encoder interfaces. The assignment of the pin connectors is identi-

cal.

The following limitations are valid when operating with two encoders:

* The voltage supplies 5V and 8V are generated with one programmable voltage source.
Only encoders with 5V or 8V supply are possible (e.g. BiSS and HIPERFACE are not
possible).

* There is only one Endat core on the encoder interface, therefore operation of a digital
EnDat 2.2 encoder together with a EnDat analog encoder is not possible.

GB-17
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2.9.1

Encoder interfaces X3A and X3B

Do not plug on/remove en-
coder cable during operation

To avoid undefined states do not plug on/remove
the encoder cable during operation.

The integrated encoder interfaces are designed for different encoders. The following table
contains the possible encoders and the appropriate signal assignment of the plug connector.

Pin assignment according to the adjusted encoder interface
(frontview of the control)

[ 1
2 4 6 8 10 12 14 16 18
1 3 5 7 9 11 13 15 17
encoder | Inc-TTL | Resolver | Hiperface | SinCos | Endat | Sin/ | Endat | BiSS
PIN Cos- 2.2
SSI
1 A+ COS+ COS+ | COS+ | COS+
2 A- COS- COS- COS- | COS-
3 B+ SIN+ SIN+ SIN+ | SIN+
4 B- SIN- SIN- SIN- SIN-
5 N+ Data+ N+ Data+ | Data+ | Data+ | Data+
6 N- Data- N- Data- | Data- | Data- | Data-
7 Cos_abs+ Clock-
8
9
10 Sin_abs-
11
12
13 COM COM COM COM | COM | COM | COM
14 COM S'Ef;:;ﬁ'g coM | com | com | com | com | com
15 8Vv 8V 8V 8Vv 8Vv 8Vv 8V
16 5.25V 5.25V 5.25V 5.25V | 5.25V | 5.25V | 5.25V
17 24V 24V 24V 24V 24V 24V 24V
18 COM COM COM COM | COM | COM | COM
Shielding open with heat-shrink tube and wire-end ferrule

GB-18
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3. Safety Function STO

Uncontrolled start is possible by improper installation of the safe-
ty technology. This may cause death, serious bodily injuries or
substantial damage to property.

Therefore the safety function may only be installed and put into
operation by qualified personnel which are trained in safety tech-
nology.

Only
qualified
Staff

The COMBIVERT F6 with safety function must not be started
until it is determined that the installation complies with 2006/42/
EC (machine directive) as well as the EMC directive (2004/108/
EC)(note EN60204).

The COMBIVERT F6 with safety function meets the require-
ments of the Low-Voltage Directive 2006/95/EC. The harmo-
nized standard of the series EN 61800-5-1 (VDE 0160) is used.
This is a product of limited availability in accordance with IEC
61800-3. This product may cause radio interference in residen-
tial areas. In this case the operator may need to take correspond-
ing measures.

With electronic protection devices the safety function is integrated in the drive control in order
to minimize or eliminate danger by malfunctions in machines. The integrated safety function
replace the complex installation of external safety components. The safety function can be
requested or released by an error.

Observe
all costs

In order to ensure permanent security, the function must be

‘ Regular checked in regular intervals according to the results of the risk
checks :
H analysis.

Installation work or troubleshooting can be necessary in hazard areas, whereby protective
devices such as line- or motor contactors shall not be activated. The safety function STO can
be used there. Depending on the application the use of line or motor contactors can be void
by using STO.

In case of error or request, the power semiconductor of the drive module are switched off and
the drive is not supplied, which causes a rotation or torque (in case of a linear drive move-
ment or force). The unit can be safe switched off and/or remain if an error occurs.

Electric

Continue mains voltage with active STO function.
Shock

Compared to the disconnection by line contactors or motor contactors the integrated safety
function enables a simple integration of drives to functional groups of a system. Thereby safe
torque off can be limited to certain systems. A further advantage is that the recharge and dis-
charge time of the inverter DC link must not be considered. Thus the unit is faster again ready
for operation after an interruption.

Regular electromechanical equipment are liable to abrasion. Loss of these equipment occurs
by using the STO function and the maintenance costs are reduced.

GB-19
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Characteristic data for ,Safe torque off*

» Power supply for the rotation direction of the motor is interrupted (free-wheeling motor)
» Used when monitoring of standstill is not necessary

» Unintentional starting of the motor is prevented

* No galvanic isolation of the motor from the inverter DC link

What is realized by the STO function related to EN60204 ?
Emergency stop can be realized by the STO function, since the mains voltage may remain
effective.

Emergency stop can be realized only in connection with a line contactor, which disconnects
the mains voltage!

Emergency stop according EN 60204
By using suitable safety switchgear units, stop category 0 and 1 according to EN 60204 can
be reached by the STO function in the system. Note chapter 6 for safety switchgear units.

Stop category 0 Luncontrolled stop®, i.e. stop by immediate removal of power to the
actuators.
scontrolled stop®, i.e. power to the actuators is retained to apply
Stop category 1 braking until the stop is achieved. The energy is switched off at
standstill.

Emergency stop to EN 60204 must be functional in all operating modes of the drive module.
The reset of emergency stop may not lead to an uncontrolled start of the drive.

Restart The drive restarts if function STO is no longer released. In order
only after |to comply with EN 60204, it must be ensured by external meas-
confirmation | ures that the drive restarts only after confirmation.

Without mechanical brake the drive leads to coast; motor is free-wheeling. Additional protec-
tive devices must be installed (e.g.locking systems) if damage to persons or property can
occur.

If danger to persons occur after switching off the motor control
by STO, the entrance to hazard areas must remain closed until
the drive stops.

Ensure coast
of the motor

In case of double malfunction it can lead to unwanted jerk, the
rotation angle is depending on the number of poles of the se-
lected drive and the gear ratio.

Jerks in error
case

Calculation of the jerk:

180°

Rotation angle of the jerk Wr [°] =
| J . R[] Pole-pair number p ¢ gear reduction ratio g
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3.2

3.3

3.4

This behaviour can occur either by a short circuit of the IGBTs or by interconnection (also
short circuit) of the control drivers. The error should be regarded as critical, if the drive re-

mains in STO status.

Classification of STO according IEC 61508

PFH 26+10"1/h
PFD 2.3+ 107 on demand
Proof-Test-Interval T 20 years

For SIL classification in connection with the applications consider the failure rates of the ex-
ternal switch devices for final evaluation.

Classification of STO according ENISO 13849

Category 4
MTTF >1000 years
DC high

For the classification within a performance level in connection with the applications consider
the failure rates of the external switch devices for final evaluation.

Additional instructions

The unit must be isolated from mains by main switch when working on parts under volt-
age.

Mechanical brakes must be installed additionally if external forces have effect to the drive
axis, e.g. vertical axes (hanging loads) or rotary axes with asymmetrical weight distribu-
tion.

For the protection against pollution (pollution degree 2) the installation of the units must
be provided in environment with increased protection (e. g. control cabinet IP 54).

Make sure that no small parts fall into the COMBIVERT during assembly and wiring. This
also applies to mechanical components, which can lose small parts during operation.
Check the safety functions and error responses and generate an acceptance report after
installation.

The start-up can be prevented with interruption of the STO signals. STO may not be
released in case of danger according to EN 60204-1. Also note the instructions to the
external safety switch devices.

Dimension the safety application by way that the corresponding input current of the safety
functions is available for the inputs (see chapter 2.5.1).

suitable volt- inal voltage of 24 VVdc + 10%. Pay attention on a sufficient over-

Use for the connection only suitable voltage sources with safe

Selection of |\ tion (SELV / PELV) in accordance with VDE 0100 with nom-

age sources

voltage category of the voltage supply.
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Functional Description
The COMBIVERT with integrated safety function meets the following function according to
IEC 61800-5-2:

»oafe torque off* (Safe Torque Off - STO)

The safety-related disconnection according to STO is reached by a two-cannel opto-coupler
blockage. The supply of the opto-couplers, which are responsible for the commutation of the
connected drive occurs via transformation coupling of the input voltage. This ensures at input
voltage loss that no supply of the opto-couplers is possible. If the opto-couplers are not longer
supplied, no IGBT can be controlled and thus no energy can be supplied to the drive.

The two channels are reached by way that input STO1 prevents the voltage supply (VTRO)
of the upper opto-couplers of the inverter bridge and input STO2 the lower opto-couplers
(VTRU).

Technical data of the STO function

Maximum ON delay (Uin = 15V) 7ms
Maximum OFF delay (Un=30V) at

... active modulation 10ms
... inactive modulation until safe state of the driver voltage is reached 50ms




Safety Function STO E

3.6 Wiring Examples

3.6.1 Direct switching off with emergency stop switch

__________ Tx4A]  IxaB] Ixac|

Diagnosis  Field bus Field bus

|
|
|
|
|
|
: Control circuit ~ __ _ _ _|
|
|
|
|

24Vdc

¢

Safety module

Terminal strip X2B

|
|
|
|
|
| X2A
|
|
|
|
|

|

|

|

|

|

-STO1+ |
-STO1+ |
- STO1- |
- STO1- |
|

|

|

|

|

|

|

|

|

|

- STO2+

- STO2-

- STO2-

- STO-OUT
0 - STO-OUT

—_—— e —

1
2
3
4
5-STO2+
6
7
8
9
1

gether against a positive supply signal, make sure that there are no crossfaults.

' At operation of an emergency stop unit, when both contacts are connected to-
E The wiring must be suitable arranged.
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3.6.2
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Direct switching off with emergency stop switch and monitoring of the wiring

__________ Tx4A]  TxdB] Ixac| |

|
Diagnosis  Field bus Field bus :
|
|
|

Control circuit

24Vdc

b

Safety module

Terminal strip X2B

1-STO1+
2-STO1+
3-STO1-
4 -8STO1-
5-STO2+
6
7
8
9
1

- STO2+
- STO2-
- STO2-

—_——— — —

- 8STO-OUT
0-STO-OUT

The displayed circuit shows wiring errors in the area of the emergency stop unit and supply
line. A possible short circuit on the primary side of the emergency stop switchgear (mass and
24 Vdc) and a short circuit on the secondary side of the unit or within the wiring leads either
directly or with closed contacts to a short circuit of the supply, whereby a series-connected
24V fuse triggers.

Besides the two displayed applications with an emergency stop switchgear, other sensors
(like door switches etc.) can be used similarly.
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3.6.3

Direct switching off by safety module with test pulses

S1 S2

open ;.
closed --
. [ R .

Receipt |- -

T

Safety module

|
|
|
Terminal strip X2B
Safety device I erminal strip
|

1-STO1+
2-STO1+
3-STO1-
4-S8TO1-
5-8STO2+
6
7
8
9
1

- STO2+

- STO2-

- STO2-

- STO-OUT
0-STO-OUT

__________ (X4A] - [xaB | [xaCj |

Diagnosis  Field bus Field bus

Control circuit

X2A

With operation of the emergency stop unit, e.g. by protection door, the release paths of the
safety module are disconnected. This leads to the loss of the STO signals (X2B.1 and 5) and
thus to energy disconnection of the drive. The safety module makes a consistency check of

all signal paths via test signals (OSSD).
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3.6.4 Wiring SS1
At tripping SS1 (Safe Stop 1) the drive is only disconnected from supply when it has reached
a standstill [IEC 61800-5-2]. The stop mode is not directly requested, but the maximum time
until reaching the standstill is estimated. This period is loaded in a safe time relay, which dis-
connects the drive finally from supply.

— . — Field bus >
Motion

Control

——————————— =V ol B T T
(X4A | [X4B | [X4C

Diagnosis  Field bus Field bus

S1 82 Control circuit

closed --
O--|--F-
Safety device

Receipt F--

open;,

|

|

|

|

|
1-STO1+ |
2-STO1+ \
3-STO1- |
4-STO1- \
5-STO2+ }
6 |
7 \
8 |
9 |
1 |
|

- STO2+

- STO2-

- STO2-

- STO-OUT
0 - STO-OUT

When pressing the emergency stop unit the drive is stopped with a deceleration ramp via
input X2A.13 (I3).

Simultaneously the expiration of the safe time occurs in the safety module. After expiration of
the safe period the control signals STO1+ und STO2+ (X2B.1 and 5) are removed and thus
the energy supply of the drive is disconnected.

The following adjustments must be done in the drive module for the function ,drive stop®:

Parameter Adjustment

pn29 ,prg. error stop. mode® (Index 0x2A1D) 1: dec. ramp -> Fault

pn48-59 (0x2A30-0x2A3C) Adjustment of the deceleration and jerk
values for the adjusted error reaction

pn30 ,prog. error source” (Index 0x2A1E) 4: 13 (here in the example)
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Function: If the selected input becomes active, the drive decelerates with the adjusted decel-
eration ramp and changes then into status 59 ,Error prog. input®.
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Annex

4, Certification

Annex to the declaration of conformity
Annex to the declaration of conformity EC for systems with functional safety:

Product designation: Inverter - type series XXFBKXX-XXXX
Dimension 07 - 36
Voltage class 200Vac; 400 Vac; 600Vac

Herewith we declare that the safety module described above corresponds with all relevant
regulations of the machinery safety directive 2006/42/EC.

The above mentioned safety module meets the requirements of the following guidelines and
standards:

* | Machinery safety directive |2006/42/EC

» | EMC directive 2004/108/EC

| Low-Voltage Directive 2006/95/EC

EN standards | Output |Text Reference |Output

EN61800-5-1 | 09/2003 |Electrical power drive systems with ad- |VDEO0160 |09/2003
justable speed: security requirements Part 105

informative:

EN50178 1997 |Installation of high voltage systems with |VDE 0160 |04/1998
electronic equipment

EN60664-1 2007 |lsolation coordinats for electrical equip- |VDE 0110 [01/2008
ment in low-voltage systems

EN61800-2 10/1998 |Basic determinations for AC inverter VDE 0160 |08/1999

Part 102

especially for systems with functional safety additionally:

EN61800-5-2 2007 |Electrical power drive systems with ad- |VDE0160 |04/2008
justable speed: functional safety require-|Part 105-2
ments

EN61508-(1...7) Functional safety of electrical/electronic/ |VDE 0803 |11/2002
programmable electronic safety-related
systems -Part1upto7

EN60204-1 2006 |Electrical equipment of machines; VDE0113-1 {2007

+A1 2009 |Part1: General requirements +A1 10/2009

EN62061 Safety of machinery VDE 0113 |10/2005
functional security requirements Part 50

EN13849-(1, 2) Safety of machinery - 08/2008
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The conformity was confirmed by the TUV Rheinland with the EC type examination
01/205/5332/13.

The number/address of the indicated constitution:
NB 0035

TUV Rheinland Industrie Service GmbH
Alboinstr. 56,

12103 Berlin

Germany

Tel.: +49 30 7562-1557

Fax: +49 30 7562-1370

E-Mail: tuvat@de.tuv.com
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Revision history

5. Revision history

Revision

Date

Description

Rev.1A

2013-01

First published version

Rev.1B 2013-04 | Preface supplemented; common typus corrected; note to potential reference STO-Out
inserted; EtherCAT IN and OUT exchanged (chap. 2.8)
Rev.1C | 2013-08 | Title corrected
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KEB Automation KG
SlidstralRe 38 « D-32683 Barntrup
fon: +49 5263 401-0 « fax: +49 5263 401-116
net: www.keb.de * mail: info@keb.de

KEB worldwide...

KEB Antriebstechnik Austria GmbH
RitzstralRe 8 « A-4614 Marchtrenk
fon: +43 7243 53586-0  fax: +43 7243 53586-21
net: www.keb.at « mail: info@keb.at

KEB Antriebstechnik
Herenveld 2 « B-9500 Geraadsbergen
fon: +32 5443 7860 « fax: +32 5443 7898
mail: vb.belgien@keb.de

KEB Power Transmission Technology (Shanghai) Co.,Ltd.

No. 435 Qianpu Road, Chedun Town, Songjiang District,
CHN-Shanghai 201611, P.R. China
fon: +86 21 37746688 « fax: +86 21 37746600
net: www.keb.de + mail: info@keb.cn

KEB Antriebstechnik Austria GmbH
Organizacni slozka
K. Weise 1675/5 « CZ-370 04 Ceské Budé&jovice
fon: +420 387 699 111 « fax: +420 387 699 119
mail: info.keb@seznam.cz

KEB Antriebstechnik GmbH
Wildbacher Str. 5 « D-08289 Schneeberg
fon: +49 3772 67-0 « fax: +49 3772 67-281
mail: info@keb-drive.de

KEB Espaia
C/ Mitjer, Nave 8 - Pol. Ind. LA MASIA
E-08798 Sant Cugat Sesgarrigues (Barcelona)
fon: +34 93 897 0268 « fax: +34 93 899 2035
mail: vb.espana@keb.de

Société Frangaise KEB
Z.1. de la Croix St. Nicolas * 14, rue Gustave Eiffel
F-94510 LA QUEUE EN BRIE
fon: +33 1 49620101 « fax: +33 1 45767495
net: www.keb.fr « mail: info@keb.fr

KEB (UK) Ltd.
Morris Close, Park Farm Industrial Estate
GB-Wellingborough, NN8 6 XF
fon: +44 1933 402220 -« fax: +44 1933 400724
net: www.keb-uk.co.uk « mail: info@keb-uk.co.uk

KEB ltalia S.r.l.
Via Newton, 2 « I-20019 Settimo Milanese (Milano)
fon: +39 02 3353531 - fax: +39 02 33500790
net: www.keb.de « mail: kebitalia@keb.it

KEB Japan Ltd.
15-16, 2-Chome, Takanawa Minato-ku
J-Tokyo 108-0074
fon: +81 33 445-8515 « fax: +81 33 445-8215
mail: info@keb.jp

KEB Korea Seoul
Room 1709, 415 Missy 2000
725 Su Seo Dong, Gang Nam Gu
ROK-135-757 Seoul/South Korea
fon: +82 2 6253 6771 « fax: +82 2 6253 6770
mail: vb.korea@keb.de

KEB RUS Ltd.
Lesnaya Str. House 30, Dzerzhinsky (MO)
RUS-140091 Moscow region
fon: +7 495 632 0217 « fax: +7 495 632 0217
net; www.keb.ru « mail: info@keb.ru

KEB Sverige
Box 265 (Bergavagen 19)
S-43093 Halso
fon: +46 31 961520 « fax: +46 31 961124
mail: vb.schweden@keb.de

KEB America, Inc.
5100 Valley Industrial Blvd. South
USA-Shakopee, MN 55379
fon: +1 952 224-1400 - fax: +1 952 224-1499

net: www.kebamerica.com ¢ mail: info@kebamerica.com

More and latest addresses at http://www.keb.de
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