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Warranty and liability

Warranty and liability

Note

The application examples in this document are not binding and do not claim to
be complete regarding the configuration, equipping and any eventuality. These
application examples do not represent specific customer solutions — but are only
intended to provide support when it comes to typical applications. You are
responsible for the proper operation of the described products. These application
examples do not relieve you of your responsibility regarding the safe handling
when using, installing, operating and maintaining the equipment. By using these
application examples, you agree that Siemens cannot be made liable for
possible damage beyond the mentioned liability clause. We reserve the right to
make changes and revisions to these application examples at any time without
prior notice. For deviations between the recommendations in this application
example and other Siemens publications — e.g. Catalogs — then the contents of
the other documentation have priority.

Siemens shall not be held liable for the information provided in this document.

We accept no liability for any damage or loss caused by the examples, information,
programs, configuration or performance data, etc. described in this application
example, irrespective of the legal basis for claims arising from such damage or
loss, unless liability is mandatory (for example, in accordance with the German
Product Liability Act for intent, acts of gross negligence, harm to the life, body or
health of human beings, the assumption of a guarantee for a product's
characteristics of state, malicious concealment of a defect, or violation of basic
contractual obligations). However, claims for indemnification based on breach of
contract shall be limited to liability for damages to the contract-specific, foreseeable
damages, provided there is no mandatory liability for intent, acts of gross
negligence, harm to the life, body and health of human beings. Any change to the
burden of proof to your disadvantage is not covered hereby.

Any form of duplication of these application examples or excerpts hereof is not
permitted without the express consent of Siemens Industry Sector.
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1 Automation task

1 Automation task

Introduction

The following safety functions according to IEC 61800-5-2 are currently integrated
in SINAMICS S110 drives:

Table 1-1: Overview of the safety functions of the SINAMICS S110

Name

Function

Description

STO

Safe Torque Off

Safe disconnection of the torque-generating power
supply to the motor.

The closing lockout function prevents the drive from
restarting. (Stop function, Category 0 according to
EN 60204-1)

SBC

Safe Brake
Control

SBC is only used when there is a motor brake; the
motor brake is connected to the power connector
through the outputs.

SBC always responds in conjunction with STO or

when internal safety monitoring functions respond
with safe pulse suppression.

SS1

Safe Stop 1

The drive is quickly and safely stopped along the
OFF3 ramp and is safely monitored.

Transition to STO after a delay time has expired or
the shutdown speed has been reached. (Stop
function, Category 1 according to EN 60204-1)

SS2

Safe Stop 2

The drive is quickly and safely stopped along the
OFF3 ramp and is safely monitored.

Transition to SOS after a delay time has expired; the
drive remains in closed-loop control. (Stop function,
Category 2 according to EN 60204-1)

Not available for encoderless drives.

Safe Operating

This function serves to safely monitor the standstill
position of a drive; the drive remains in closed-loop

SOS Stop control.
Not available for encoderless drives.
Safely-Limited The drive speed is safely monitored. o
SLS Parameterizable shutdown response when the limit
Speed L
value is violated.
SSM Safe Speed Safely displays when the speed falls below a speed
Monitor limit (n < nx).
Safe monitoring of the direction of motion (positive
SD Safe Direction and negative direction).

Parameterizable shutdown response when
traversing in the disabled direction.

Safety Integrated
V2.0, Entry ID: 42940007
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1 Automation task

Controlling these extended safety functions can, for CU305 DP or CU305 PN, be
realized via PROFIsafe with PROFIBUS or PROFINET — or using the three
integrated fail-safe digital inputs (F-DI). For the CU305 CAN version, the extended
safety functions can only be controlled via the integrated F-Dls.

In this example, for the CU305 DP, control via the three integrated F-Dls is shown.

Overview of the automation task

Fig. 1-1: Concept of the safety functions
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The following safety functions are used as basis for further consideration.

Table 1-2: Safety functions of the application example

Safety
function

Description

Reaction

SF1

Actuation of the Emergency
Stop pushbutton.

Fast stopping of the drive >
subsequent pulse suppression
(SS1).

SF2

When the protective door is
opened, the drive must not
exceed a velocity/speed

configured by the user.

Monitoring the speed at the
drive (SLS).

Description of the automation task

This application example shows the control of safety functions SS1 and SLS via
the integrated F-Dls of the CU305.

Safety Integrated
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2 Automation solution

2.1 Overview of the overall solution

2
2.1

Schematic

Automation solution

Overview of the overall solution

The following diagram schematically shows the most important components of the

solution:

Fig. 2-1: Relevant components of the safety functions

-

This application example shows the control of safety functions SS1 and SLS via
the integrated F-Dls of the CU305. There are 3 F-Dls available, one each for SS1

and SLS, and the remaining for the fail-safe acknowledgment.

The S110 drive line-up comprises a Control Unit CU305 DP, a Power Module
PM340 and an 1FK7 servomotor with incremental Drive-CLiQ encoder.

Safety Integrated
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2 Automation solution

2.1 Overview of the overall solution

Design

This function example is based on a SINAMICS S110 training case (6AG1067-
1AA18-0AAO0).

Demarcation
This application does not include a description
o of the safety functions of the SINAMICS S110,
e the general drive functions of the SINAMICS S110 and
o the hardware interfaces of the CU305.
It is assumed that readers have basic knowledge about these topics.
Information on these topics can be taken from the documents in the references.

Knowledge required

It is assumed that the reader has a basic knowledge about the configuration of
SINAMICS S110 drives using the engineering software STARTER or SIMOTION
SCOUT.

Safety Integrated
V2.0, Entry ID: 42940007 9
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2 Automation solution

2.2 Description of the core functions

2,

2

Description of the core functions

Overview and description of the core functions

10

Note

Fig. 2-2: SINAMICS S110 training case

Tt Flalachpes

The S110 drive line-up comprises a Control Unit CU305 DP, a Power Module
PM340 and an 1FK7 servomotor with incremental Drive-CLiQ encoder.

The safety-relevant signals of the Emergency Stop pushbutton (-S1) and the two
toggle switches (-S2 and -S3) are connected via the three fail-safe digital inputs (F-
Dls) of the CU305. One of the two toggle switches simulates a protective door (-S2)
and the other is used for the fail-safe acknowledgment (-S3).

When an Emergency Stop is issued,, the drive is stopped by the safety function SS1
integrated in the drive. The toggle switch, which simulates the protective door,
activates the safety function SLS. Here, the motor speed is safely monitored against
a limit configured by the user. If this limit is exceeded, the drive is stopped with stop
response STOP C (corresponds to the safety function SS2). Error messages of the
(extended) safety functions can only be acknowledged in a fail-safe fashion. The
second toggle switch is used for this purpose.

The standard wiring of the F-Dls of the S110 training case has been adapted for
this application example. The changes are explained in detail in Chapter 3.

Safety Integrated
V2.0, Entry ID: 42940007
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2.3 Hardware and software components used

Advantages of this solution
The solution presented here offers you the following advantages
e Simple control of the safety functions integrated in the drive
e Simple design using standardized technology

e Space-saving and low-cost design using integrated safety functions —
additional hardware is not required

e Complex safety concepts can be implemented on this basis.

2.3 Hardware and software components used

The application was created with the following components:

Hardware components

Table 2-1: SINAMICS S110 training case
Component Type Order no./Ordering data | Qty | Manufacturer

SINAMICS S110 training
case

S$110 CU305 6AG1067-1AA18-0AA0 | 1 SIEMENS

Note The application example was tested with the hardware components listed here.
Alternatively, other components with the same function may be used. In such a
case, a different parameter assignment and different wiring of the components may
be required.

Standard software components

Table 2-2: Engineering software

Component Type Order no./Ordering data | Qty | Manufacturer
SIMOTION SCOUT V4.2.1.0 BAUT B0 1BAdZ- 1 Siemens

Table 2-3: Runtime software used

Component Type Order no./Ordering data | Qty | Manufacturer

Sinamics V4.4 1 Siemens

Note As an alternative to the SIMOTION SCOUT software, STARTER & Drive ES Basic
can also be used.

Safety Integrated
V2.0, Entry ID: 42940007 11
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2 Automation solution

2.3 Hardware and software components used

Licenses
Table 2-4: Licenses

License

MLFB/order number

Note

SINAMICS LICENSE SAFETY INTEGRATED
EXTENDED FUNCTIONS

6SL3074-0AA10-0AA0

Per axis

File and project examples

Table 2-5: As-supplied state of the application example

Component

Note

MC_FE_|_012_V20.zip

Zipped project

42940007_MC_FE_I_012_V20_en.pdf

This document

12

Safety Integrated
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3 Installation

Installing the hardware
The following diagrams show the hardware configuration of the application.

Fig. 3--1: Original wiring of the SINAMICS S110 training case
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Figure 3-2: Adapted wiring of the SINAMICS S110 training case
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With the original wiring of the S110 training case, F-DI 1 is not used and one
channel of the F-DI 2 is switched with the toggle switches -S2 and -S3.

To realize the two safety functions (SS1 and SLS) as well as the necessary fail-
safe acknowledgment, the wiring must be slightly changed. Toggle switch -S2 is
now connected to both channels of the F-DI 1 and -S3 alone now supplies both
channels of the F-DI 2. Thus, three fail-safe inputs are available for the application
example.

Safety Integrated
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3 Installation

Notice In this application example, fail-safe inputs are controlled by single-channel
switch. This is necessary, so that with the S110 training case the safety functions
described here can be controlled without requiring any additional hardware.

For real applications, this type of control for safety categories Cat. 3 (EN954-1),
SIL 2 (IEC 61508 and/or IEC62061) as well as PL d (EN13849) is not
permissible.

Safety Integrated
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4 Configuration and project engineering

4.1 Password

4

Note

4.1

16

Configuration and project engineering

In this chapter, you get to know how the individual components must be
parameterized. SIMOTION SCOUT is used as the engineering software for
SINAMICS S110.

How the software project belonging to this function example was created is
described step-by-step in the following sections.

Most of the screenshots were created with the "English" language setting. For
other language settings, the displays can differ slightly.

Password

When configuring the Safety functionality of the SINAMICS components for the
drive password "1" is used.

This password should not be used for real applications!

Safety Integrated
V2.0, Entry ID: 42940007
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4 Configuration and project engineering

4.2 Preparation

4.2 Preparation

Table 4-1: Setting the interface and assigning the PROFIBUS address

No. Action

Note

Project Edit Insert Targetsystem View | Options Window Help

Ctil+ARE ‘

Here it is the ,CP5711
(PROFIBUS)"

- Now click on "Properties".

= e =11 Settings...
To go online with SINAMICS, J DIB“HWHHQI\ H |ﬁ”
1. | open SIMOTION SCOUT. |[orer =] ¥ || -
Then click on "Options" - "Set =—}3 C
PG/PC Interface". # 8p MC_FE_I_012 &
‘White boot sector...
Export OPC data ...
Set PG/PC Interface x|
Access Path | LLOP |
Access Point of the Application:
|STONLINE  (STEP7) > CP5711(PROFIBUS] |
(Standard for STEP 7)
Interface Parameter Assignment Used:
The adapter is now selected, via |EPS711(PROFIBUS) <Active> |__Propetties..
which the system goes online. B CP5711(FwWL) 5| Diagnostics...

Z11b4D1]

=
B2 CP5711(PROFIBUS) <Active> Copy,. |
#NIS0O Ind. Ethemet -> Belkin USB Eth - Delere |
MICO led Cilhaseat s MLl DLID Y

»

[User parameter assignment of your
communications processor CP5711 for a
PROFIBUS-Network)
Interfaces
( Add/Remove: Select... I

cwen ||

Safety Integrated
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4 Configuration and project engineering

4.2 Preparation

No. Action Note
Properties - CP5711(PROFIBUS) x|
PROFIBUS | Mode |
[V PG/PC is the only master on bus
Address: a —
The Profibus address "0" for the =
PG is defined here. .
Transmission Rate:
The data transmission rate is
3. also set here. Highest Station Address:
The PC is the only master on the :
bus as there is no F-CPU. Profile:
-> OK
Bus Parameters... User-Defined
= et Eorfiglration
5 Calpulate with this riet corfiaration
I aster I? 3: Slaves; IU 3:
[ o ] Cancel | Standad |  Hep
4. The Profibus address of the Sinamics will be specified later.
Safety Integrated
18 V2.0, Entry ID: 42940007
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4 Configuration and project engineering

4.3

4.3 Configuration of the basic drive functions

Configuration of the basic drive functions

First of all, the existing hardware in the drive system must be commissioned and
the desired motion functions set up.

Table 4-2: Configuration of the basic functions

No. Action Note
1 First open the SIMOTION . (1
) SCOUT program.
_ Chrl+O b
A new project is then created. To Close __I'
2. do this, click on "Project" ; ! I
9"NeW". [t
»
Conversion of old Starter projects...
Project Edit Insett Target system
~ UiliEe
| D|=| &% =] 5
w33
J | <No filter> i [ |
An individual drive object is now .
3. created..To do t.his, cI!ck on 8- % MC_FE_|_012
"Insert single drive unit". z
+__] LIERARIES
@ ] SINAMICS LIBRARIES
@] MONITOR
Insert single drive unit x|
General DﬁvsUrﬂleAdciessl
The SINAMICS S110 is selected D ovce oo [siNaMICS - |
here. Device: [siNamMICS 5110 =l
Then select CU305 DP with Uote oo
Version 4.4 and specify E%?ED&NW | ‘B‘;ﬁgzumzm |
PROFIBUS address "4". - OJAOD et
. s P EoL3 04D 1AD1 D
Note etz a4 |
The address must match the Faaey
setting of the PROFIBUS {PrROFBUS i
address switch at the CU305. | Aoaess 4 :.[I
Slot 4
Cocd | Hep |
5. Go online. I;ITﬁl
No online configuration is
required for the S110, and is 5
6. also not possible; instead, an |ﬂ|
upload is performed.
Safety Integrated
V2.0, Entry ID: 42940007 19
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4 Configuration and project engineering

4.3 Configuration of the basic drive functions

No. Action

Note

7. Go offline.

S|

Post configuration of the drive

In the project navigator, for the
drive (SERVO_02) open the
»configuration“ window.

8. | "Configure DDS" starts the
navigated post configuration.

Note

In the following, only those
screen forms are described in
which a change is required.

[ Display data set Drive data set: DDS 0 |
switchover
Command data set: CDS 0

Configure DDS... Il

Configuration | Drive data sets | Command data sets | Units | Reference variables - setting | Block
Narne: SERVD_02
Drive object no: 2

SERVO_02.Motor_Module_5 (Power unit)

Component number: 5
Power module adapter: BSL3040-0JA00-D4xx
Power unit type: Power module
Order no.: B5L3210-15B12-3840
Power unit rated current: 260 Ams
Power unit rated power: 0.37 kw
Current power unit operating values |
Identfication vie LED |

Post configuration of the drive

"Extended setpoint channel" and
"Free function blocks" are
selected here.

Configuration - 5110_DP - Control structure

Diive: SERVO_02. DDS 0

[ Pawer unit =

CIMotar Function modul
[IMator holding brake

CJEncoder

[1Process data exchang r Tec.hn corﬂ.troller
ClSummarn ™ Basic positioner

I™ Extended messages/monitaring
¥ Free tunction blocks

Clased-loop contral

Setpoint n/M cantrol
— _I
¥ 3

ol Control bype:
|[21] Speed contral [with encoder) j

—#Actual speed value preparation

@

« Back I Mext » I Cancel Help

10. Save and compile.

&

11. Go online.

|

Load the configuration into the

12. drive.

i

20

Safety Integrated
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4.3 Configuration of the basic drive functions

Copyright © Siemens AG Copyright-2011 All rights reserved

No. Action Note
Configuring the drive
Configuring an RS flip-flop to
switch the drive on and off.
RSR 0O
The flip-flop is set using -S4
(green pushbutton, signal at
r722.8 of the CU305). The flip- RSR 0 run sequence
flop is reset using-S5 (red p20192 (520)
pushbutton; signal at r722.10 of RSR 0 run-time group
the CU305). p20191 (9999)
RSRO set 8
13. | p20000[0] = 1001 s RSROUutputO
p20188[0] = 1722.8 (CU) e
p20188[1] =r722.10 (CU) RSRO Invoutput aN
p20191 =0
Remark Parameter Data Parameter text Unit
The flip-flop is needed to . LT AU LU 11 LU
generate a signal to switch on p201 &[] RSRD\npulS,SEiS‘ CL_S110_ 006 7228 |
the drive from the signal of the - p20188[1] RSR 0 inputs, Reset R CLL_S110_006 £72210 |
20191 RS 0 run-time grougp [0] Run-time group O
S4 pushbutton :
without having to keep the
pushbutton pressed all the time.
Insert runtime group 0 in
timeslice 1001.
Configuring the drive
Configuring a switch-on delay PDE 0
function to be able to switch o
between 2 fixed speed setpoints. ERED p;";fj;g'?g_g’;‘e Ul
The output only has the value PD';SUZ“G”:}?;Q%T“” ¥
"1", if -S4 (green pushbutton) is T
pressed for longer than 1 PDE 0 inptt pulse | T
second. p20158 < PDE 0 output @
14. © Iul
p20158 =r722.8 (CU)
p20159 = 1000msec I
p20161 =0 FDE 0 run sequence
p20162 (430)
Remark = Parameter ameter text Unit
Since the S110 training only has | SIS e mesmreemet s imegmnt -t
a few SWItCheS, a pOSS|b|||ty 53 p20155 Bl PDE 0 nput putse | CU 5110 006 17228
created here to be able to caien ol TRndrssroms
switch over between 2 speed
setpoints.

Safety Integrated
V2.0, Entry ID: 42940007 21
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4 Configuration and project engineering

4.3 Configuration of the basic drive functions

No. Action

Note

Configuring the drive

AND O

AND 0 run-time group
p20032 (9999)

AND O input 10 I

Configuring the drive

17. The output Q of the RS flip-
flop is now interconnected with
ON/OFF1.

p840[0] = r20189

p20030[0] 10
Configuring an AND logic 0)
element, AND 0 input 1
to start the cyclic test stop of the p20030[1) T
Safety functions as a function of {0 P AND 0 output @
the expiration of the test stop AND 0 input 12 & [Zom1 )
timer. If the test stop @ 12
15. | timer has expired and -S5 (red __ 0
pushbutton) is pressed at the ANDD Input 13
same time, the output assumes p20030[3] T 13
the value "1".
p20030[0] = r9723.0 AL
p20030[1] =r722.10 (CU305) AND 0 run sequence
p20030[2] = 1 PO 1D
—_ = Parameter Data |Parameter text Unit
p20030[3] - 1 (= p=0000[o] Run-time group property, Run-time group 0 [1001] T =1 *r20003
p20032 = O r 20003 Basgis sampling time, software g.000 ms
p20050[0] AND 0 inputs, Input 10 SERW( 02 : r9723.0
P2003001] AMD 0 inputs, Input 1 CLLS110_006 @ ¢722.10
p20050[2] AND 0 inputs, Input 12 1
P2003003] AMD 0 inputs, Input 13 1
p20032 AND O run-time group [0] Run-time group O
=-8p MC_FE_I_012
® ) Insert SIMOTION device
® ) Insert single drive unit
=<l 5110_DP
Configuring the drive i > Overview
- Communication
16 =< CU_S110_006
’ " s an B -ﬁ-ﬁ SERVO_I}Z
The Control logic" screen form S Configuration
is then opened. S Expert list
’ Nayue naviaata
23] etpoint channel
#->» Openloop/closed-loop control
Control logic |
[ Dptimize view

|Contlol word sequence control

p840[0] ON / OFF (OFF1)
0 | I[20785.0° B0: ASA O ouput @ O
pB44[0] No coast-down / coast-down (OFF2) signal source 1
|| O—
1 pB45[0] No coast-down / coast-down (OFF2] signal source 2
= ©—

22

Safety Integrated
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4 Configuration and project engineering

4.3 Configuration of the basic drive functions

No. Action

Note

Configuring the drive

18. In order to be able to enter some
speed setpoints, under "Setpoint
channel" open the "Fixed
setpoints" screen form.

=8 MC_FE_L012
) Insert SIMOTION device
® | Insert single drive unit
= +fll, 5110_0P
> Overview
[#-» Communication
@<= CU_S110_008
== SERVO_02
> Configuration
> Expert list
3 Drive navigator
> Control logic
= Setpoint channel

Fired setpoints
peed Setpain
> Speed limit

> Ramp-function generator

Configuring the drive

Bits 0 to 1 are used to select the
various speed setpoints.

The following interconnections

were established:
s |
Bit0: 1
Bit1: r20160
Bit2: 0
19. Bit3: 0 :
Fixed value 200.000 pm 0fof0f1
o]
il
The following fixed values were e
entered: 6 [o000 o of1]1[0 200,000 rpm :
. 2 [o000 om —o|1|1[1 l F”‘"‘"“"ﬂ‘””’ _
Fixed value 1: 200 rpm sbm —m  —afofofo| € L -
0.000 pm —1(0(0f1
Fixed value 3: 1000 rpm ’
The output of the
switch-on delay element
is used to switch over between
fixed setpoints 1 and 3.
=& MC_FE_I_D12
#* ) Insert SIMOTION device
® ) Insert single drive unit
-l 5110_DP
> Overview
nfi rin h riv + >> Communication
Configuring the drive @<= CU_S110_008
== SERVD_02
20 The speed controller is set in the i g""f'ﬁ'“l'i"?"’”
| next step. To do this, under 4 i ]
« * Diive navigator
,Open-loop/closed-loop control*, X il baie
click on the ,Speed controller* B- Setpoint channel
screen form. =~ Openloop/closed-loop control
> Setpoint addition
> Speed precontrol
et
Speed contioller r
W/ control
Safety Integrated
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4.3 Configuration of the basic drive functions

No. Action Note
Control type |[21]Speed control (with encoder)
Torque precontrol Mo -
Configuring the drive Rieference model ot £
Adaptation
21. Following values were set for the e 0080 ai—
speed controller: ot I—\
. Flaect ‘ N
P gain (p1460[0]) = 0.05 e I
Nms/rad Static speed setpoint ~ 200.000 rpm O St
Reset time (p1462[0]) = 20 ms 0.00 rpm s
J N’
- G -
: @r_,cil:jfs?l‘rfunw device e
Configuring the drive 2 ot anece &
e 3 S,
=) SERVO_02
22. Under "Setpoint channel" and ig;.uw
then "Ramp-function generator”, -3 Canles
click on the button with a red S
frame. > Speed Setpoint
imple ramp generator
OFF3 ramp-down time
air {2000 s
Ramp-up time Ramp-dn. time
Configuring the drive ST L e
23. The OFF3 ramp-down time
(p1135[0]) is used for braking in = e
the case of SS1. >
t
This parameter is set to 2 s. Gl stecit 2 e fesm i oo 0 2000 000
Ramp-up time effective 10.00 s
Ramp-down time effective 10,00 s
[ o
Configuring the drive
=-8) MC_FE_I_012
_. ;
® ) Insert SIMOTION device
The (non-sgfety-related) ® | Insert single drive unit
feedback signals of the =-<iflp 5110_0P
Safety functions STO S Overview
24. | and SLS are interconnected with @Y Communication
the === CU_S110_006
digital outputs DO > Configuration
9 (green lamp -L1) and spedt l
DO 11 (red lamp -L2). To do this, ©= Inputs/outputs|
first open "Inputs/outputs” under
the Control Unit.
Safety Integrated
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4.3 Configuration of the basic drive functions

No. Action

Configuring the drive

It must be configured as to
whether it involves outputs or
inputs.

25. Further, the following parameters
were interconnected:

= et = [
72811 - 1 e 5
p739=r9722.0 (Servo_02) / g Y

p741=r9722.4 (Servo_02)

26.. | Copy from RAM to ROM.

28. Save the project.

%]
27. Perform an upload. |ﬂ|
=]

Safety Integrated
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4 Configuration and project engineering

4.4 Parameterizing the safety functions integrated in the drive

44

Notes

Parameterizing the safety functions integrated in the

drive

e The safety functions in the drives are configured online.

e Only the windows are described in which parameter changes are

required.

e |n this example, the following safety functions are used: SS1 and SLS.

Table 4--3: Parameterizing the safety functions integrated in the drive

No. Action Note
1. | Go online with SCOUT. E'ﬁ|
£ Project Edit Taigetsystem View Options Window Help
| I-lHlﬁh_I_l IPI_[_I_I | 0| I—_Iil_lilglgl'_il 183])
(<[ Control_Unit Safety | d
#-_] Infeeds oy ipenss l
- Input/output components
#-_1 Encoder
. . . =] Drives
Configuring the drive = 4y SERVD_02
® ) Insert DCC charts
> Configuration I Change settings I
> Expert list
H " Dri vigator
For the drive, open the "Safety O
" o #-» Setpoint ch |
lntegrated WIndOW under D Dz:rillr;o';lzlno:eed-loopconllol
"Functions". =3 Functions
> Line contactor control
. . Friction characteristic
2 In order to change the settings in 5-9 Messages and morioting
' the Safety screen form, click on g
"Change settings". 413 Diagnostics
Safety Integrated I
. . Safety function selection
A password is now required. e Saey g ed r
The default password for the first
commissioning is "0".
) . . A Y Y N Y N N N Y N N N N N YN YN Y YY)
Configuration of both drives B
afety Integrated
Safety function selection
. Mation monitoring via terminals ;I
3. Change the control selection to No Safely Integrated
i H ? H STOASBCASS via terminal
»Motion monitoring via STO/SBC/S51 via PROFIsafe
terminals®. ST0/5BC/551 via PROFIzafe and terminal
S afety inputsfout ‘M ation monitaring via berminals
AT NPUESAOLPY b aticn monitaring via PROF|zafe
Motion manitaring via PROFzafe and terminal
Safety Integrated
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4.4 Parameterizing the safety functions integrated in the drive

No. Action Note
ASS S A YS S S S SN S SN NN YN
~ Saety Integrated |
Safety function selection
Configuring the drive N lMolion monitoring via terminals
\ l [0] Safety with encoder
In the example, the following is \
configured: ~ I Safety inputs/outputs I Configuration
Select control with "Motion N
4. Monitoring via terminals" and Mation monitoring
"Safety with encoder” \ b
e DasIC 1ons
Set "Safety functions" to \ (STO, SBC)
"Enable" and the press the \
"Safety inputs/outputs" button. \ Sgafessé%p éundomﬂs 'SAM
(551. 552, 505. 54M)
~ Sately funchions :
‘ Enable I | Salely ?sﬂllfg? speed
hS ST ST ST TS YY" NSNS VN
: Safe input and output temminals
\ I Configuration I
Configuring the drive \ o 7
5. Press the "Configuration" button. : = [ | ]
The screen form shown below
opens. : Diive
N\ £ ot | |
w
Contiguration — — — —— —— — — = = = = "I
Configuring the drive N\\\\‘\\\\\\\\\‘\\\:
F-DI discrepancy time F-DI input fiter
Y — iy
In this window, the \ \
discrepancy time, an F-DI for F-DI selection
acknowledging Safety alarms \ (131 F012 Zl§—— Safety alam acknowledgement \
6. and the signal for initiating \ F-DO dynamizalion \
the forced checking procedure \ test cycle \
are configured. Forced dorm. error detection signal source
Y |):]|r20031.0: BO. AND 0 oui-(_) S §
p10002 = 200msec \ \
p10006 = 3 (F-DI 2) \ E \
10007 =r20031.0
P f A SSRSRsSLs"SYRTYTRY" v whwww
Close Hep |

Safety Integrated
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4.4 Parameterizing the safety functions integrated in the drive

No. Action Note
A SNSS S eSS RNRNNYNYS
: Safe input and output terminals
Configuring the drive \
\ -+ Inputs B
7. The screen form for assigning \ e |
the Safety functions to the \ .
fail-safe inputs is opened using | i |I
the "Drive" button. \
\ 2o Dulput | -
w
\\\\\\\\\\\\‘
Configuring the drive \
\ F-DI selection Function
IZ?GTO"OM”Q values are set \ [r2s5) statically inact =] lf - STO
- 881 is interconnected with F-DI \ (1] F-D10 ;| - 551
0. ;
8 - SLS is interconnected with F-DI \ |[255] Statkals nac j' | Bae
B \ [(255] statically inact = ff - 505
- SLS limits 1 and 2 are '
interconnected with a low-signal \ |[2] F-DI 1 _'_l - SLS
("Statically active") in order that §
velocity level 1 can be selected. \ |[0] Statically active _:I - SLS limit 1
Al other safety functions are \ , , =1 B :
deselected with a high signal |to] staticaly active = N2
i H |
(statically inact). \ [255) statically inact. =] lf - | 5DIposkive
\ |(255] Statically inact ~ *|@- |  SDInegative
A
Safety Integrated
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4.4 Parameterizing the safety functions integrated in the drive

No. Action Note
aShSRhS s sRsRs"s"sSRTR TR R TR RTNN
D HaMeLY IUNCUON Selection
Moti nitoring via terminal -
Configuring the drive T =
| [0] Safety with encoder ll
After configuring the safety e |
inputs/outputs, the Safety
9. functions themselves still have to TR e
be configured. —
Sa!elsb?sac gaeratsons
First, using the
" . PR} Saf functi
Confl'guratlon button', the [ssxesss:fs?ff'g")xh ]
following screen form is opened.
Safety functions e
,m Safely mlgnli speed
\\\\\\\\\\\\\\\\\\\\\\\‘
Monitoring cycle clock Actual value acquisition clock
\ [Z00  ms [zoooo  ms
Configuring the drive : e Safe posiioning accuracy
e 0.00122 mm
[0] Linear axis ~ Encoder parameterization
Here, only the output of the AND \ Sefe mavimum velocity
element "AND 0" as \ Fymm— 126406 v
10. | signal source for \ T 0
selecting the test stop NIl 5o et dcomert 0000 ms
has to be interconnected. \ e —— e | Faced dumant oo
p9705 =r20031.0 \ 120031.0 : BO: AND 0 output ( 04| {OH{p20030(0], AND 0 inputs, Ing [0
\ 8.00 h
\ Remain. time till 0 0 1}
\ Teststop: Days Hours Minutes
W
TITTITTTTTT11111111R RN
551 active.
~ 551 selection Delaytime 2 \
~ S51/5TOP B -> ST0 active _ \
I—|21 STO active \
NI ! \
. . . Delay time Shutdown velocity STOPA
Configuring the drive : e ee L :
\ 000 ms \
In the ,Safe stops” screen form, \ stter . \
the SS1/STOP B timer (p9556) : ot . Zm":‘m S :
11. | is setto 500 msec. N e \
The timer for SS2/STOP C N RO \
(p9552) is also set to 500msec. \ Y /AN Wih shutdonn velocty (9568 of 0, the et velocty i of the Sfe Spesd \
g ) \ S Moritor (p354E) apples: 20,00 rn/min \
This stop response is used when \ \
the SLS limit is exceeded. S e eriors \
: E X = 000 mm/min \
: 552 selection 552 active :
21
\ doyine \
§52/STOP C -> SOS active SR \
: STOPC L [;| O \
! oo — &

Safety Integrated
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4.4 Parameterizing the safety functions integrated in the drive

No. Action

Note

Configuring the drive

The value for SLS level 1
(p9531[0]) is set to 3000mm/min,
which corresponds to a speed of
300 rpm.

Note

12. The other velocity limits are set
to a value greater than
3000mm/min. This is done
because, for a wire break SLS
level 1 is selected, for example.
This means that the velocity is
monitored against the lowest
velocity that has been
parameterized.

Salely limited speed
AQASS SO O A AN N N NN N A NN NN NN

: Von | Velocity monitoring ] A
Delay time between
selSLS->SLSacive | | b7 Sisgei 27 K 7278277
: L w ///,,/// ////%W
selection =
) 2.
\
\ oo % —|
: Ve i mm/min | [3000.00( [4000.00 [5000.00 [6000.00
Velocity step selected O O O
\ -
\ e | e @) o) o
\ Stopreaction |[[215T0PC ] | [1215T0PC 7] | [1215T0P C 7] [[r218TOPC ]
\\\\\\\\\\\\\\\\\\\\\\\\

Configuring the drive

You must now copy the

13 parameters.
" | To do this, click on the "Copy

parameter" button.

Then click on "Activate settings".

(551,552, S0OS, SAM)
Safety functions

IEnabie 'I‘—

Safely limited speed
[SLS)

Safe speed monitoring
[SSM)

Safe motion direction

(sDI)

I
Acceptance I

Enter license key |

I Copy parameters Il

Tt T T """ """ nwwN
Safety Integrated ]
Safety function selection
IMotinn monitaring via terminals
[ [0] S afety with encoder
Safety inputs/outputs | Configuration I
Motion monitoring
Safe basic functions
[STO, SBC)
Safe stop functions

I Actlivate settings II Change password |

Configuring the drive

14. You are now prompted to assign
a new password.

To do this, for example set the
password to ,1%.

Password input

Enter the current passward:
[default pazsword: 0]

Enter the new pazsword:

Fiepeat your entry:

\
\
\
\ ok | Cancel | Hep |
N

30
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4.4 Parameterizing the safety functions integrated in the drive

operated.

In this example, the test stop can
be initiated using switch -S5.

No. Action Note
Achivate zethngs . . .
aSTYTTsTN"NC"T"TRTRTTRTTRTTETRTRLTT
: i": Save parameters
- : : After activation of the zafety parameterization, this should als
Configuring the drive \ to the diive [Copy RAM to ROM). An acceptance test iz alzo
15. | The parameters of the drive unit \
are now copied to ROM. \ Do wou want to save the parameters to the BOM now?
Confirm with "Yes". \ {* Parameters of the drive unit
\ " Parameters of the drive object
\ , ............. YES‘l ND |
\\\\\\\\\\\\\‘!
16. | Go offline. %|
17, Then perform a P_ower—On reset POWER OFF/ON
on the Control Unit.
18. | Go online. ‘;'ﬁl
Download the configuration into Iy
19 | the PG, al
20. Save the project. nl
This message indicates that a
test stop of the safety functions
in the drive is required.
This involves an alarm, i.e. the
21 drlve can be SW|tChed'On and m\h’ammg 5120xCU320x22DPCBE20 : SERVD_02 1B57 : 51 Motior: Motion monitoring functions must be tested

Safety Integrated
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4 Configuration and project engineering

4.5 Acceptance test

4.5

32

Acceptance test

To verify safety-oriented parameters, an acceptance test must be performed after
the machine has been commissioned for the first time and also after changes are
made to safety-related parameters. The acceptance test must be appropriately
documented. The acceptance reports must be adequately stored and archived.

The acceptance test must be carried out after parameterization has been
completed and a power on reset.

Information about the acceptance test, the acceptance report and an example of
an appropriate acceptance report is provided in the "Function Manual SINAMICS
S110" (FH) in the Chapter "Acceptance test and acceptance report".

To simplify the handling of the acceptance test, an application was generated
(SINAMICS S110/120 Safety Acceptance Test). This application is free, but it is
only available through your local Siemens sales partner.

Safety Integrated
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5 Commissioning the application

5.1 Preconditions

5 Commissioning the application

Up until now, the configuration of the application example was described step-by-
step. The following steps should now be followed if the sample project is to be
directly downloaded to the hardware.

5.1 Preconditions

Preconditions for operation

e The motor is connected to the PM340 Power Module using the power cable and
the Drive-CliQ cable of the encoder is inserted into the CU305.

e The wiring of the F-Dls of the training case has been modified in accordance
with Chapter 0.

e The Motor Module is correctly connected with the infeed (DC link and 24 V DC
control voltage).

e The infeed is connected to the line supply.

e The components are supplied with 24 V DC.

5.2 Preparation

(see chapter 4.2 Preparation)

Safety Integrated
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5 Commissioning the application

5.3 Commissioning

5.3

Commissioning

Table 5-1: Commissioning the application example

No. Action Note
. Project Edit Inseit Targetsystem View Options Window Help
Downloading the SINAMICS | Dl em) 2] @] o] ]| =f | x| Elae sl
$110 configuration 11<N - = ‘ = 2
gl [ | =]
=
-8 MC_FE_I_012.V11
You can download the % oot SIMOTION dovios
1. | configuration directly to the -~
SINAMICS S110. To do so, first ; ; g:;';‘:nwwim
go online and then perform a -4+ CU_S110_005
download. B Sereiinn
-] LIBRARIES
-] SINAMICS LIBRARIES
-] MONITOR
Sefely Integrated |
Motion monitoring O seCactive
sﬁg?gf's‘g‘g” | O sst active
Now, for each series O sis it valog
commissioning, the new serial S | O
numbers must be transferred to Safelyfunctons ST © Veloctybelow S5t ikt value
the Safety configuration. [Evabe B 5L5) | B
2. This is performed using el s oniag | O sDtnegative drecton
"Acknowledge hardware O shutdown paths requie testing
replacement” in the Safety Bae ol e O imterndlevent
screen form of the drive. T
Acceptance
Copyprameters | Eneticensekey | | Acknowledge hardware replacemert |
Changesatings | | Cheepesiod | Restore safey factoryselings |
The backup procedure from
RAM to ROM must then be
3. | initiated for SINAMICS and a 5|
restart carried out (power on
reset).
Safety Integrated
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6 Using the application

6.1 Overview

6 Using the application

6.1 Overview

Fig. 6--1: Operator control elements of the application example

Toor Halicksss

This description relates to the modified wiring according to Chapter 3.

Using switches -S1 (mushroom pushbutton) and -S2 (toggle switch), the configured
safety functions SS1 and SLS are controlled. Safety-relevant errors are
acknowledged using -S3 (toggle switch). The drive is switched on using the green
pushbutton (-S4) and is switched off using the red pushbutton (-S5). You can
switch over between to speed setpoints using -S4. The green lamp -L1 lights up
when safety function STO is active. The red lamp (-L2) indicates whether SLS is
active or not. The test stop (also called forced checking procedure) of the safety
functions can be initiated using -S5 (red pushbutton) as soon as the test stop alarm
(A1697) is present.

Safety Integrated
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6 Using the application

6.2 Description

6.2 Description

Switching-on/switching-off

The Emergency Stop button -S1 must be released in order to be able to operate
the drive. The drive is switched-on using switch -S4 (OFF1).

Speed steps

The drive is switched-on by pressing the green button (-S4), and operates with a
speed of 200 rpm. If this pushbutton is pressed for longer than 1 second, then a
speed setpoint of 1000 rpm is selected. The setpoint of 200 rpm becomes effective
again when the pushbutton is released.

Acknowledging alarms

The Safety alarms are acknowledged in a fail-safe fashion using -S3. Cyclic test
stop for the safety functions is activated using -S5.

Emergency Stop

Safety function SS1 becomes active when the Emergency Stop pushbutton (-S1) is
pressed while the drive is rotating. The drive is braked along the OFF3 ramp and
then STO is activated. The green signal lamp lights -L1 now lights up.

Protective door

The toggle switch -S2 simulates a protective door. If the switch is turned to the right
than this corresponds to a closed protective door. In this case, the drive can be
operated with any speed. If the switch is turned to the left (corresponds to an open
protective door), then safety function SLS is selected. After a configurable time has
expired, the speed is safely monitored against a limit value (in this case 300 rpm).
The red signal lamp (-L2) is now controlled.

Fault simulation

When the limit is exceeded (this can be simulated by continually pressing -S4
(green pushbutton)), the drive is stopped and an appropriate fault is output. In this
example, stop response STOP C is configured, this means that the drive is braked
along the OFF3 ramp and after a configured delay time has expired, standstill is
monitored using the SOS safety function. In this case, the drive remains in closed-
loop control.

Safety Integrated
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6 Using the application

6.3 Summary of input signals

6.3 Summary of input signals
Table 6-1: Digital inputs/outputs of the SINAMICS
Digital input Switch/ Component Description
lamp
DI 8 -S4 Drive Switching on; switching between speed
setpoints
DI 10 S5 Drive Switching off; selecting test stop (forced
checking procedure)
DO 9 -L1 lamp Feedback, STO active
DO 11 -L2 lamp Feedback, SLS active
Figure 6-2: Fail-safe inputs
Digital input Switch Component Description
F-DI O -S1 Emergency Stop SS1
pushbutton
F-DI 1 -S2 Protective door SLS
F.D| 2 83 Toggle switch zail-saf_e a(_:knowledgment and
epassivation
Note The drive can only be operated when the load power supply is switched on
(400V).

Safety Integrated
V2.0, Entry ID: 42940007

37




Copyright © Siemens AG Copyright-2011 All rights reserved

7 References

7.1 Related documents

7
7.1

7.2

38

References

Related documents

This list does not claim to be complete and only provides a selection of suitable
references.

Table 7-1: References

Topic Title
1/ SINAMICS S110 Function Manual, Edition 01/2011
12/ SINAMICS S110 Manual, Edition 01/2011
13/ SINAMICS S110 List Manual, edition 01/2011
14/ SINAMICS / Function manual Description of the DCC standard blocks
SIMOTION Edition 11/2010

Internet links

This list does not claim to be complete and only provides a selection of suitable
information.

Table 7-2: Internet link reference

Customer Support

Topic Title
\1\ Reference to the http://support.automation.siemens.com/WW/view/en/42940007
entry
\2\ Siemens | IA/DT http://support.automation.siemens.com
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Table 8-1: History

Version Date Change
V1.0 06/2010 First edition
V2.0 11/2011 Revised with SINAMICS Version 4.4 and SIMOTION SCOUT
421.0
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