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2 ®© VACON INTRODUCTION

Disclaimer
This is free and unencumbered software released into the public domain.

Anyone is free to copy, modify, publish, use, compile, sell, or distribute this software, either
in source code form or as a compiled binary, for any purpose, commercial or
noncommercial, and by any means.

In jurisdictions that recognize copyright laws, the author or authors of this software dedicate
any and all copyright interest in the software to the public domain. We make this dedication
for the benefit of the public at large and to the detriment of our heirs and successors. We
intend this dedication to be an overt act of relinquishment in perpetuity of all present and
future rights to this software under copyright law.

THE SOFTWARE IS PROVIDED "AS IS*, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR ANY LEGAL ENTITY PART OF DANFOSS GROUP BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE
USE OR OTHER DEALINGS IN THE SOFTWARE.

For more information, refer to http://unlicense.org.

IMPORTANT SAFETY NOTICE

THE FUNCTION BLOCKS DESCRIBED IN THIS DOCUMENT ARE NOT SAFETY CERTIFIED.
ANY USE HEREOF IS AT USER’S SOLE RISK. DO NOT USE THESE FUNCTION BLOCKS IN
ACTUAL SYSTEMS WITHOUT VALIDATION OF EACH SAFETY FUNCTIONALITY. FAILURE TO
COMPLY WITH THESE REQUIREMENTS MAY RESULT IN DEATH, BODILY INJURY OR
DAMAGE TO PROPERTY.

NOTE! You can download the English and French product manuals with applicable safety, warning and caution
information from http://drives.danfoss.com/knowledge-center/technical-documentation/.

REMARAQUE Vous pouvez telecharger les versions anglaise et francaise des manuels produit contenant
l'ensemble des informations de securite, avertissements et mises en garde applicables sur le site
http://drives.danfoss.com/knowledge-center/technical-documentation/.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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1 INTRODUCTION

PROFIsafe safety fieldbus is supported by OPTEA and OPTE3/5 option boards in VACON® NXP
drives together with advanced safety options OPTBL, OPTBM and OPTBN. Three telegram
types (ST30, ST31, ST58000) are supported and their bit mapping is described in VACON®
Advanced Safety Options Operating Guide found in the Danfoss Drives website.

The PROFIsafe function blocks are provided with direct mapping of safety functions to the
corrects bits in these telegrams. The aim is to help the user in evaluating and testing the
PROFIsafe functionality and different safety functions.

To learn more about the functionality of different safety functions, please refer to the
VACON® Advanced Safety Options Operating Guide.

NOTE!

The VACON® advanced safety option (OPTBL, OPTBM, OPTBN) must be parameterized with
the VACON® Safe tool before the system is ready to be used. The tool is used to configure all
the safety functions that are required, the PROFIsafe safety fieldbus, and possible speed
sensors for monitoring the motor speed. VACON® Advanced Safety Options Operating Guide
gives more information on using the VACON® Safe tool.

2 LIBRARY COMPATIBILITY

The library has been created with TIA PORTAL V13 SP1 and STEP7 Safety SP1. Older versions
of TIA Portal are not supported. If the library is used in a newer version of TIA Portal, check if
the library is compatible with it. If it is not compatible, load the library in compatibility mode,
or, if possible, convert it to a newer version.

NOTE!

Not all PLCs support PROFIsafe. If PROFlsafe is supported, it is usually marked with a letter
‘F"in the PLC type designation. Also, TIA Portal requires STEP7 Safety software to be
installed to program safety applications.

2.1 TIA PORTAL LIBRARY FOR S7-1500 PLCs

If you use an S7-1500 PLC, use the library VACON_PROFISAFE_LIB 57500.zal13. The table
below lists the PLCs and TIA Portal versions that the library has been tested with. If you use
a PLC and/or TIA Portal version that is not in the table below, be aware that getting customer
support for that combination might be limited.

Table 7.

PLC type TIA Portal version
S7-1500 CPU 1516-F3 PN/DP | TIA Portal V13 SP1 update 4, STEP7 Safety SP1 update 4

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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3 HOw TO TAKE THE LIBRARY IN USE

The library is supplied as a TIA PORTAL library archive file named
VACON_PROFISAFE_LIB 51500.zal13.

1. Retrieve it by clicking Options -> Global libraries -> Retrieve library. This will extract
the archive file.

2. Gotothe Librariestab on the right.

3. Expand Global libraries.

4. Click on the Open global libraryicon.

5. Drag and drop the PLC data types under the PLC Data Types folder of your project.
NOTE!

Add the library blocks to the program blocks of your projects first. After that, create
instances of the library blocks by dragging and dropping them to you work area. Do not drag
and drop them directly from the library to your work area, as this will always create a new
function block and not a new instance.

4 LIBRARY CONTENTS

The library contains input and output function blocks for all the supported telegram types.
The usage of these function blocks also requires PLC data types and they are included in the
library.

4.1 SAFETYCONTROLST30

This function block provides an interface to activate different safety functions that are
supported by PROFIsafe telegram ST30.

“WB3
"safetyControlST30"

- EN
— 510
— 551
=552
—5L5
— 551 552 RAMP
—s0s
— 55R
- 5M5

InternalEventd  ST300utputAdd
— CK ress
— SafetyAck ENG —

Figure 1. Function block interface

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 2. Description of the inputs and outputs

INPUT/OUTPUT Description
EN Unused in safety FBs, block is always executed
STO Activate STO (active low]
SS1 Activate SS1 (active low]
SS2 Activate SS2 (active low]
SLS Activate SLS (active low)
SS1_SS2_RAMP Select the monitored ramp profile for SS1 and SS2
functions
SQS Activate SQS (active low])
SSR Activate SSR (active low])
SMS Activate SMS (active low)
InternalEventAck Acknowledge safety function violation with lowering edge
SafetyAck Acknowledge safety function with rising edge
ST300utputAddress Assign a PLC tag of type DriveSafetyControlST301o this
output
ENO Unused in safety FBs

4.2SAFETYSTATUSST30

This function block provides an interface to different safety function statuses that are
supported by PROFIsafe telegram ST30.

WB2
“afetyStatus 5T30"

STOactive —

£51active =

s52active —

SOSactive —

SLSactive —

SQSactive —

SSRactive —

SMSactive —

— EN SECreached —
InternalEvent —

ST30InputAddre safetyEvent —
= EMO —

Figure 2. Function block interface

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 3. Description of the inputs and outputs

INPUT/OUTPUT Description
EN Unused in safety FBs, block is always executed
STOactive STO is active (active high)
SS1active SS1 is active (active high)
SS2active SS2 is active (active high)
SOSactive SOS is active (active high)
SLSactive SLS is active (active high)
SQSactive SQS is active (active high)
SSRactive SSR is active (active high)
SMSactive SMS is active (active high)
SBCreached Safe Brake Control signal activated (active high)
InternalEventACK Safety function violation detected (active high)
SafetyAck Deactivation of safety function requires
acknowledgement
ST30InputAddress Assign a PLC tag of type DriveSafetyStatusST30to this
input
ENO Unused in safety FBs

4.3SAFETYCONTROLST31

This function block provides an interface to activate different safety functions that are
supported by PROFIsafe telegram ST31.

YFB4
“safetyControlsT31"

= EN
=S
=551
=55
=515
- SLS_LIMIT_BITO
— 5L5_LIMIT_BITI
=551 552 RAMP
- 505
= 55R
= Shis

InternalEventAc  S5T310utputAdr
-k ess
= SafetyAck ENOC —

Figure 3. Function block interface

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 4. Description of the inputs and outputs

INPUT/QUTPUT Description

EN Unused in safety FBs, block is always executed

STO Activate STO (active low]

SS1 Activate SS1 (active low]

SS2 Activate SS2 (active low]

SLS Activate SLS (active low)
SLS_LIMIT_BITO These bits are used to select speed limit when SLS is
SLS_LIMIT BIT1 activated. See.VACOl.\I® Advanced Safe.ty Options

Operating Guide for more details.
SS51_S52_RAMP Select the monitored ramp profile for SS1 and 552
functions

SQS Activate SQS (active low])

SSR Activate SSR (active low])

SMS Activate SMS (active low)
InternalEventACK Acknowledge safety function violation with lowering edge

SafetyAck Acknowledge safety function with rising edge
ST310utputAddress Assign a PLC tag of type DriveSafetyControlST37 to this
output

ENO Unused in safety FBs

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.4 SAFETYSTATUSST31

This function block provides an interface to different safety function statuses that are
supported by PROFIsafe telegram ST31.

WrBS
SafetyStatussT31"
STOactive -
SSlactive -
SS2active -
SOSactive -

SLSactive -
SLS_LIMIT_
BITO status -

SLS_LIMIT_
BIT1 _status -

S50 -

SQSactve -

SSRreached -

SMEactive -

- ENM SBCreached -
InternalEvent -

5T31InputAddre safetyEvent -
= ENC -

Figure 4. Function block interface

Table 5. Description of the inputs and outputs

INPUT/QUTPUT Description
EN Unused in safety FBs, block is always executed

STOactive STO is active (active high)

SS1active SS1 is active (active high)

SS2active SS2 is active (active high)

SOSactive SOS is active (active high)

SL Sactive SLS is active (active high)
SLS_LIMIT_BITO_status State of SLS_LIMIT_BITO
SLS_LIMIT_BIT1_status State of SLS_LIMIT_BIT1

SQSactive SQS is active (active high)

SSRactive SSR is active (active high)

SMSactive SMS is active (active high)

SSM Drive speed is between min and max limits set in SSM
function (active high)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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SBCreached Safe Brake Control signal active (active high)
InternalEventACK Safety function violation detected (active high)
SafetyAck Deactivation of safety function requires
acknowledgement
ST31InputAddress Assign a PLC tag of type DriveSafetyStatusST37 to this
input
ENO Unused in safety FBs

4.5SAFETYCONTROLST58000

This function block provides an interface to activate different safety functions that are
supported by PROFIsafe telegram ST58000.

WB6
“safetyControlSTS8000°

— EN
— 510
— 551
=552
— =05
— 55R
= SLSRequestBit0
— SLSRequestBitl
— 55M
— 5hS
— S51RampSelect
= S532RampSelect

InternalEventAc  ST580000utput
— k_Reset Address
— Saferyick END =

Figure 5. Function block interface

Table é. Description of the inputs and outputs

INPUT/OUTPUT Description
EN Unused in safety FBs, block is always executed
STO Activate STO [active low)
SS1 Activate SS1 (active low)
SS2 Activate SS2 (active low)
SQs Activate SQS (active low])
SSR Activate SRS (active low)

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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SLSRequestBit0 These bits are used to activate SLS and the speed limit.
SLSRequestBit1 See VACON® Advanfc;erdnfj:sté/eotgitllsns Operating Guide

SSM Activate SSM (active low)

SMS Activate SMS (active low)
SS1RampSelect Selection of monitored ramp for SS1
SS2RampSelect Selection of monitored ramp for SS2

InternalEventACK_Reset Acknowledge safety function violation with lowering
edge
SafetyAck Acknowledge safety function with rising edge
ST580000utputAddress Assign a PLC tag of type DriveSafetyControlST58000to
this output
ENO Unused in safety FBs

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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4.6 SAFETYSTATUSST58000

This function block provides an interface to different safety function statuses that are
supported by PROFIsafe telegram ST58000.

Y“FB7
"SafetyStatusSTS80000"

STOreached =
SS1reached —
S52reached —
SQSreached —
SSRreached —
L5 1reached =—
ZL52reached —
SLS3reached —
SSMreached =—
SMsreached —
SOSreached —
SBCreached —
STDactive —
SSlactive =
S&2active —
sQSactive =
SSRactive =
SLS1active —
SLSZ2active —
SL53active —
SSMactive —
SMSactive =

SSMabovelaxl
imit —

SSMBelowhinLi
mit =—
SFactivity —
ASOErrorState —
DINT =
DIN2 =
— ENM DIN3 —
DINg =
DouT1 -

STSE000INpUtA pouTz =
ddress ENEE—

Figure 6. Function block interface

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Table 7. Description of the inputs and outputs

INPUT/OUTPUT Description
EN Unused in safety FBs, block is always executed
STOreached State of STO output of advanced safety option
SS1reached SS1 is successfully reached (no violations)
SS2reached SS2 is successfully reached [no violations)
SQSreached SQS is successfully reached [no violations)
SLS1reached Speed is below SLS1T limit
SLS?reached Speed is below SLS2? limit
SLS3reached Speed is below SLS3 limit
SSMreached Speed is below SSM max limit and above min limit
SMSreached Speed is below SMS limit
SOSreached SOS is successfully reached [no violations)
SBCreached Safe Brake Control signal activated (active high)
STOactive STO is active (active high)
SS1active SS1 is active (active high)
SS2active SS2 is active (active high)
SQSactive SQS is active (active high)
SSRactive SSR is active (active high)
SLS1active SLS1 is active (active high)
SLS2active SLS2 is active (active high)
SLS3active SLS3is active (active high)
SSMactive SSM is active (active high)
SMSactive SMS is active (active high)
SSMAboveMaxLimit Speed is above SSM max limit
SSMBelowMinLimit Speed is below SSM min limit
SFactivity A safety function is currently active
ASOErrorState Advanced Safety Option board is in error state
DIN1 State of digital input 1 of ASO
DIN2 State of digital input 2 of ASO
DIN3 State of digital input 3 of ASO
DIN4 State of digital input 4 of ASO
DOUT1 State of digital output 1 of ASO
DOUT?2 State of digital output 2 of ASO

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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ST58000InputAddress Assign a PLC tag of type DriveSafetyStatusST58000 to
this input
ENO Unused in safety FBs

4.7PLC DATA TYPES

The following PLC data types are provided:

o DriveSafetyControlST30

o  DriveSafetyStatusST730

o DriveSafetyControlST37

o DriveSafetyStatusST37

o DriveSafetyControlST58000
o DriveSafetyStatusST58000

The data types must be used together with the associated function block, for example, when
you use the function block SafetyControlS730, use a PLC data type of
DriveSafetyControlST30.

To use a data type, create a tag in the PLC tags and set the data type to, for example,
DriveSafetyControlST30. This tag is then assigned an address that corresponds to the first
output address of the PROFIsafe telegram of the controlled drive, and to the first bit of the
first output address. Then assign the output (or input) of the S7300utputAddress of the
corresponding function block to the created tag.

A CAUTION!

An incorrect assignment of the input/output address of the PLC tag of data types
DriveSafetyControlST30, DriveSafetyStatusST30, DriveSafetyControlST31,
DriveSafetyStatusST31, DriveSafetyControlST58000, DriveSafetyStatusST58000 will cause
incorrect behavior or faults in the system.

5 USING THE LIBRARY AND PROFIsSAFE

This chapter will show you how to configure one VACON® NXP drive with the OPTEA
PROFINET/PROFIsafe option to use PROFIsafe in TIA Portal by using this library. It will also
show the basics of using VACON® Safe to configure OPTBL advanced safety option to use
PROFIsafe and the safety functions STO, SQS, SMS.

5.1 PREREQUISITES
o The VACON® NXP drive with OPTEA, OPTBL, and OPTAF options

o TIA Portal V13 SP1 with Safety Advanced SP1
e GSDML file for OPTEA installed

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/




14 ® VACON

USING THE LIBRARY AND PROFISAFE

e A proximity sensor connected to the motor and to the OPTBL option board. If no
proximity sensor is available, then skip steps related to safety function SMSand
Speed measurement configuration in the VACON® Safe tool.

e Experience in configuring PROFINET |0 devices & networks

5.2 CONFIGURING THE OPTBL OPTION WITH VACON® SAFE

The VACON® Safe tool is used to parameterize VACON® advanced safety options (OPTBL,
OPTBM, OPTBN). The tool can be downloaded from the Danfoss website
http://drives.danfoss.com/downloads/#/.

Start the VACON® Safe tool. From the main menu, click Mew file. This will start the
configuration process of the OPTBL option board. The following screen appears.

VACCH Safe LOOG

|| = [

Orive narme Crive status. Cormimunication. e e o e

Step I: Select functions

FUMNCTION CATALOGUE

Firldhus

5T0 - Safe Torque 011
SIC - Safe Crake Control

/

551 - Sale Swp 1

351

$52 - Safe Swp 2
5035 - Safe Dperating Sten

/

BE2

S5 - Sale Quick Slop

I

g

SELECTED FUNCTIONS
firneral Farameters,

Safa Input f Safe Output

@

Figure 7. Starting the configuration process

On the left, there are all the functions that can be configured to OPTBL (and OPTBM and
OPTBN). Click on Fieldbus, and then click Add, click on S70, and then click Add, click SMS,
and then click Add, click SQ5, and then click Add. SQSis added because monitoring functions
use it as a violation response function. Leave the safety functions SMS and SQS out if you do
not have a speed sensor available. All the added functions are moved to the list of selected
functions on the left side. To continue, click Continue at the end of the list on the left side.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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The following screen appears.

E vacon safe1.0.00 = o

YomonRow Drive name: Drive status: Communication: e e o e

Step 2- Adjust parameters

PROJECT FUNCTIONS ACCEPTED

General Parameters

o

Safe Input / Safe Output
Fieldbus

(6us) x

STO - Safe Torque Off
SBC - Safe Brake Control

—__ x

552 - Safe Stop 2
SOS - Safe Operating Stop

R %

Figure 8.

You now need to edit the parameters of the selected functions. To start, click General
Parameters. Fill out File Name, File Creator, Company Name. At this stage, you can put
anything in these fields, but in production systems, the parameterization and installation is
done by qualified persons who fill these fields with correct values.

In Acknowledgement Mode [(Start-Up), select Automatic. This will enable drive operation
after a successful start-up without a separate acknowledgement.

As the speed monitoring safety function is configured, the encoder type used for speed
measurement must be set up. In Encoder Type, select Proximity switch and estimated speed.
Set all other fields according to your proximity switch. To correctly configure proximity
sensors, see the VACON® Advanced Safety Options Operating Guide. This part can be skipped
if you did not include SMSand SQS5in your project.

All the other fields can be left to default values. Click Accept at the bottom of the parameter
list. General parametersis moved to the list of accepted functions on the right side.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Next, click Safe Input / Safe Output. If you want to use the digital inputs or outputs of OPTBL,
they can be configured in this screen. As the safety fieldbus is used for safety function
activations, these can be left out. To continue, click Accept.

Then, click Fieldbus and configure the individual fields as shown in Figure 9.

B vacon Safe1.000 o el
TomaRRaw Drive name: Drive status: Communication e e o e
: elect v Step 2: Adjust parameters d

PROJECT FUNCTIONS FIELDBUS ACCEPTED
Fieldbus
Fieldbus General Parameters
Fieldbus Type
@ x PROFlsafe - o
PROFlsafe
STO - Safe Torque Off F Source Address F Destination Address F WD Time (ms) Safe Input / Safe Output
SBC - Safe Brake Control
0x0001 0x0002 ‘ 100 @
K X Safety Telegram

30 -
505 - Safe Operating Stop
582 °

505 - Safe Quick Stop

sos X

SMS - Safe Maximum Speed

IA‘ x

Figure .

Observe that the F source address / F destination address must be unique in the same
network. In case there are several devices, you must use different values for every device. F
WD Time can be the same in all the devices. It sets the watchdog time for the safety fieldbus.
Setting F WD Time to lower than 20 ms is not recommended as it can cause unnecessary
watchdog faults. The correct value depends on the safety assessment of the whole system.
Safety Telegram is set to ST30. If you use a different telegram, change this field to match the
PLC program.

All the values shown in this screen are needed later in the PLC configuration. The values
must be the same in the drive and PLC configuration. Click Accept.

Then click S70to configure the STO safety function. Set Acknowledgement Mode to
Automatic. This way no other acknowledgement is needed to disable this safety function.
Click Accept.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Then click SQ5. Set SQS to use automatic acknowledgement and SQS 7ypeto S70. Click
Accept.

Then click SMS. When the SMS function is activated, it will monitor the motor speed using
the encoder attached to the motor. If it detects that the motor is moving faster than the set
limits, it will activate the SQS function and stop the motor. Set Acknowledgement Mode to
Automatic and SMS Limit Plus to 1000 rpm. SMS Limit Minus is set to -1000 rpm. Click
Accept. Click Save to Drive at the end of the list of accepted functions.

Connect a serial cable to the connector of the drive control panel and click Scan. When your
drive is detected, select it and click Connect. Type the password (the default is “admin”) and
click Save to drive. This will save the parameters to the drive and load them back for
verification. Make sure that the parameters match and click Approve at the end of the
parameter list for all functions listed on the left side. Once this is done, click Continue at the
end of the list on the right side.

Check the box to agree with the statement shown and then click OA. After VACON® Safe has
successfully stored the parameters the following screen appears.

v Save to local directory

Document=s\Test.safe

CRC: 578B21A1

Commissioning Report...

Figure 10.

Take a note of the CRC value shown on the screen. It is also used in the PLC configuration
together with other PROFIsafe parameters.

5.3 PLC CONFIGURATION

Start a new project in TIA Portal. Open the Devices & Networks view and drag and drop the
controller type you have to the work area in the center of the screen. Drag and drop the
VACON® OPTEA device to the same place. VACON® OPTEA can be found In Other Field
Devices -> PROFINET /0 -> Drives -> VACON -> VACON Drives. Assign OPTEA to the
controller. Your HW configuration should look like in Figure 11.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Project8 » Devices & networks

‘; Topology view ”ﬁg-h Netw

% Network 3 Connections [Hul connection

PLC_1
CPU 1516F-3 PN...

b

OFTEA DP-NORM
PLC_1

= Blloex =] —%— @

Figure T7.

Double-click on the OPTEA device to configure it. The available modules are shown in the
right-side catalog. Plug in module ST1 from PROFIDRIVE folder to slot 1. Plug in module
ST30 from the safety folder to slot 2 as shown in Figure 12.

J Device overview
= ¥ .. Module Rack Slot | address | address | Type
> optea 0 0 OFTEA
b Interface o 0x1 optea
ST1_1 ] 1 0.3 03 5T
g 5T30_1 ] 2 4.9 4.9 5T30
Figure 12.

The view shows the /address and @ address values that will be needed with the PROFIsafe
function blocks later.

By selecting the /nterface in the upper screen, you can configure the PROFINET 10
connection (name of station, IP address etc.). Remember to do those as well. For more
information, refer to the VACON® OPTEA Installation Manual.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Select the $730_7 module and find its Properties. Select PROF/safe.

|§, Properties ||E'.Info y"ﬂ Diagnostics

J General || 10 tags || System constants || Texts

» General

PROFlsafe

FROFlzafe

Inputs

1iD addresses F_SIL |.' L3 |":

Hardware identifier h |= Byte-CRC |v!
2-Oyte |

F_Block_ID: [1

F_Dest_Add: [2

|

_Par_ |
F_Source_Add: |1 |
|

|

[ Manual assignment of F-monitoring time

F_WD_Time: |1DD ms |

F_iPar_CRC: [578B21A1 |

cre: [39711 |

D F4/0 DB manual number assignment

ber: [30002 |

ame: [FO0004_ST30_1

Figure 13. The Properties list

F_Block /D can be left as it is. Fill out the other fields to have the same values as which were
configured with VACON® Safe. F_/Par_CRCis the CRC value that VACON® Safe gives after a
successful configuration.

5.3.1 F-Cycle time configuration for S1500 PLCs

Finally, set the F-runtime group 7 cycle time to match the PROFIsafe watchdog time. You can
edit it by double-clicking the FOB_RT7G7 program block. You can find it from the project tree.

* | 7] safety_fb_dev
B ~dd new device
EE'E, Devices & networks
« [ PLC_1 [CPU 1516F-3 PN/DP]
I} pevice configuration
%) Online & diagnostics
@8 Safety Administration
= ?I:I- Program blocks
B Add new block
& Main [OB1]
4} FOB_RTG1 [OB123]
4L+ Main_Safety_RTG1 [FB1]
& safetyControlST30 [FE3]
4 safetyControlST31 [FE4]

Figure 14. Location of the the FOB_RTG1 program block

The properties of FOB_RTG7become visible.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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F-runtime group 1 [RTG1]

Fail-safe organization block Main safety block

Fony Lk

L | Main_safety_RTG1 [FE1] [+]

Name |FOB_RTG1

Eventclass |:ﬂ-C],ﬂ:Ii|: interrupt |v

Murnber |123

0

Cycle time |1I:II:II:II:I Hs |
Phase shift |III Hs | I-DB HB
Priority |12 (=] | Main_Safety_RTG1_DB [DE1] Ea
F-runtime group parameters
Warn cycle time of the Fruntime group |11EIIIIIII psl
Maxirnurn cycle time of the Fruntime group |12EIIZIEI HE |
DE for Fruntime group communication | lone |v |

F-runtime group information DB |RTG1S}'sIr1ﬁ:| |

Delete F-runtire group |

Figure 15.

Set the Cycle time to a value that is 1/10 of £ WD _time. If this value is too close to
F_WD_time, there is risk of triggering PROFIsafe watchdog and the drive will enter a fail-
safe state unnecessarily.

5.4 PLC PROGRAMMING

To add the PROFIsafe function blocks to your program, drag and drop the correct function
blocks from the library to your project as shown in Figure 16.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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T Siemens - Cworkiplc_projectssafety_fb_devisafety_fb_dev
Project Edit View insert Onine Optons Tools Window Help otan) Inta prated A i arian
e HIX O ZNHER Foo PORTAL

["Devices
:0 0 g ST S |E deyvien & ]
~ | Project library 5
~ (3 PLC_1 [CPU 1516F-3 PNIDP] Data type. Oefoult vaiue Comment =IED - s
¥ Device configuration 1@ ot » 1 FojucH A 1
{ Online & diagnostics 2 @ intalCall Bool nitial call of this 08 B
&) safety Administration @« Remanence Beol =True, ifremanent dats are & v
~ [ Prugram blocks i @- emp ~
W Add new block s 244 e S
& Mein [0B1] ] @ v Constamt I
& FoB_RTG1 [08123] 7 d | -
£ Mein_Sstety RTG1 [F81] ~  Global libraries i
& SutenControisT0 [FE3] > ah
& SaferyConrolST31 [FB4] (L0 0 £
4 SaferyConrolSTS8000 [FBE] ¥ ‘“:"'""""’ ATt
= feiinadiid i - Bl e 5 iy o
& SaferyStawsST31 [FES] 1
@ selerystawssTS60000 [F87]  Block title: *Msin Program Sweep (Cycle)’ » L) Documentation templates g
i Msin_Safery RTG1_DB (081 PR 3
;T20_0B [D82] » 1 VACON_UB_$1500 2
i b twork 1: » L] VACON_LIB_5300
ST ~ 1] VACO_PROFISAFE L 51500
» (D pes

@ SeferyscanssTS0.08 D83

1 SaferyStatissT31_DB [087)

fetyStatusSTS80000_0B [086]
» g System blocks

» [ Technology abjects

» [ Extemal source fles

DriveSafetyControlS TSS000
il DriveSafensanss T30

» [ PLCtags
~ [ PLC data pes ] b
v [Detalls view

= SsierConmoisT31

T sater,ConuelsTSE000

Name Adaress B safersrawss 0
& saferstanss T

B SaferyStawiSTSE0000
i Commondata

| & Properties

| General

Tag

Hame: [const e

D5t ope: 8ol :
I > Info (Global lib

o waain_safery. o rct

Figure 16.

In the screenshot, all the blocks are copied to Program blocks. This is not necessary, and in
this example, only function blocks SafetyControlST30and SafetyStatusST730are needed.

Drag and drop the PLC data types to your project. They go under PLC data types, see Figure
17.
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<

~ | Detalls view
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ame B satmsuiEo
| 283 e blcck [« - B Sebryin S
| i on & 5afetyiewiETI0000
L roc s onz » [ Commen %10
[ Woin Satety TGH 81 -I=1 i (3] icon =
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M satenconmosTst Foa
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Figure 17.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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5.4.1 F-10 data blocks

All the safety telegrams present in the PLC project have an F-10 data block attached to them.
This block is used to check and control different signals related to the safety telegram.

Project tree m 4
Devices
H OO i

% Online & diagnostics |z|
@ Safety Administration
= r;\n. Program blocks p

B A~dd new block

&/ Main [OB1]

& FOB_RTG1 [0B123]

L Main_Safety RTG1 [FB1]

48 safetyControlST30 [FB3]

4 safetyControlST31 [FB4]

48 safetyControlSTS8000 [FB6]

4 safetyStatusST30 [FB2]

4 safetyStatusST31 [FB5S]

48 SofetyStatusSTSB0000 [FB7] b

@ Main_safety RTG1_DE [DE1]

@ SaferyControlST30_DE [DB2]

@ SafetyControlST31_DE [DB4]

@ SaferyControlSTS8000_DE [DBS]

@ SafetyStatusST30_DE [DB3]

@ SaferyStatusST31_DB [DB7]

@ SaferyStatusST580000_DEB [DEE]
¥ | System blocks

} |- Pragram resources
¥ [l STEP 7 Safety
o F_Systeminfo_DB [DB30001]
48 RTG1Sysinfo [DB30000]
¥ | FH0 data blocks
28 _F00004_sT30_1 [DB30002]
5 Fo0014_5T31_1 [DB30011]
a8 FO0026_ST58000_1 [DB30012]
» g Compiler blocks
» [% Technolegy objects

Figure 18. Location of the F-10 data blocks

At present, the most important signals are ACK_REQ and ACK_RE/. Other signals that could
be important are @BAD, which signals that the device is in fail-safe state, PASS OUT, which
signals that the device is passivated, or PASS_ON, which is used to passivate the device.
Passivation means that the device is in fail-safe state and cannot operate.

ACK_REQsignals that the device has detected a communication fault, and before it can be
operated it must be activated via ACK_RE/signal. A simple automatic acknowledgement can
be achieved by the network shown in Figure 19.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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*  Network 1: 1=Acknowledgment for reintegration

"FOD004_ST30_
1" _ACK_RE|

*FO0004_ST30 |
1" ACK_REC | -
Figure 19.

If you do not want to use automatic acknowledgement, you must assign, for example, a
Remote 10 to control this signal.

9.4.2 PROFIsafe function block configuration

Create the tags for the data types used by PROFIsafe function blocks.

safety fb_dev » PLC 1 [CPU 1516F-3 PN/DP] » PLC tags

<@ Tags ”EI User constants ”,g System constants
T =
PLC tags
Name Tag table Data type Address Retain | Visibl.. Acces.. Comment
1 @l const_true | Defaulttag table B Bool %M0.0 |z| E E
2 -a const_false Defaulttag table Bool %MO.1 E E
3 < durnrmy Defaulttag table Bool %M0.2 = [+
4 <@ P FROFIsafeControlST30_Drivel Defaulttag table “DrivesafetyControlsT30" %Q4.0 =) =]
5 <@ » FROFIsafeStatusST30_Drivel Default tag table "DriveSafetyStatusST30" %I4.0 - =]
6 <@ » FROFIsafeControlST31_Drive2 Default tag table "DriveSafetyControlST31" %Q14.0 =] =]
7 4@ » FROFIsafeStatusST31_Drive2 Default tag table "DriveSafetyStatusST31" %I14.0 =] =]
8 <@ » PROFlsafeControlST58000_Drive3 Defaulttag table "DriveSafetyControlST58000" %0Q26.0 = =]
g <@ » PROFlsafeStatus5T58000_Drivel Defaulttag table "DriveSafetyStatus5T58000" %I26.0 =] =]
0 @ Tag_1 Defaulttag table Bool LAMI0.0 ™ ™
- ——

Figure 20. Example of data type tags

Notice the address assignment for tags PROF/safeControlST30 Driveand
PROFIsafeStatusST30 Drivel. They are assigned the values %@4.0and %/4.0respectively,
and the values correspond to the addresses in the module configuration that was done
earlier. Same mapping must be done for all devices that are controlled by the function blocks
in the library.

Next, create an instance of both SafetyControlST30and SafetyStatusS730and map their
signals to whatever is needed in your program.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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H®DE10
“SafetyControlST3
0 _DB_1"
“WrB3
“SafetyControlST30
e— EN
M50 .0
"Activate_STO" == T
false =551
falze — 552
false == gL
false — 551 _552 RAMP
falze — 505
false — SsR
50 .6
"Activate_SME" = s
W50 7
“Ack_Internal_  InternalEventAc
Event” = k
WA51.0 5T300utputAdd  P#030.0
“Ack_zafery ress — safetyControl30°
FUNCTion” e SafetyAck ENGQ —

Figure 21. Example mapping of SafetyControlST30

In this example, the signals are mapped to memory variables. This way they can be
controlled via an online connection to PLC. Usually they should be mapped to, for example,
remote |0 (E-Stop buttons etc.). Remember to map the unused safety function inputs to

constant false.

“WEB11
"SaferyStatusST30
_DB_1"

WFB2
"safetyStatusST30"
TM51.1
STDactive — " STO_Active”
S5lactive = -
sS2active — -
S0Sactive = -
clSactive — -
SQSactive = ...
SSRactive — -
520
ShMSactive = "SMS_Active”
SECreached = ..

512
InternalEvent — " Internal_Ewvent”

513

- EN "Safety_
PH30 0 ST30InputAddre saferyEvent — Function_Active

"SafetyStatus30° 55 END —

Figure 22. Example mapping of SafetyStatusST730

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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Now you can compile and download the program to the PLC.

Local contacts: http://drives.danfoss.com/danfoss-drives/local-contacts/
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