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Warranty and liability

Warranty and liability

Note

Security
informati
on

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These Application Examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
Application Examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of the Siemens AG.

Siemens provides products and solutions with industrial security functions that
support the secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber
threats, it is necessary to implement — and continuously maintain — a holistic,
state-of-the-art industrial security concept. Siemens’ products and solutions only
form one element of such a concept.

Customer is responsible to prevent unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be
connected to the enterprise network or the internet if and to the extent necessary
and with appropriate security measures (e.g. use of firewalls and network
segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be
taken into account. For more information about industrial security, please visit
http://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them
more secure. Siemens strongly recommends to apply product updates as soon
as available and to always use the latest product versions. Use of product
versions that are no longer supported, and failure to apply latest updates may
increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial
Security RSS Feed under http://www.siemens.com/industrialsecurity.
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1 Task

1 Task

Introduction

The SIMATIC S7-1200 F-CPU can be operated as PROFINET controller.
As such, it can control a PROFINET-capable drive SINAMICS G120 as PROFINET
device. The data exchanged also includes safety-related data.

This application example covers the following drive types:

G120 with CU240E-2 PN-F or CU250S-2 PN
G120D with CU240D-2 PN-F or CU250D-2 PN-F

The abbreviation G120 is used in the following to represent all the above-listed
devices.

This application example shows you the following:

Configuring and parameterizing the SIMATIC S7-1200 F-CPU via the TIA
Portal

Configuring and parameterizing the SINAMICS G120 via Startdrive
Access to process data and parameters

Implementing safety-related communication between SIMATIC S7-1200 F-
CPU and SINAMICS G120 via PROFIsafe

Controlling SINAMICS G120 safety functions

Requirements

Table 1-1 Requirements relating to the automation task

Requirement Explanation

Accessing process data The SINAMICS G120 should be switched
on and switched off and the speed setpoint
entered from an HMI device.

SINAMICS G120 safety functions Safety-related shutdown (STO or SS1) and
speed monitoring (SLS) is to be
implemented in the SINAMICS G120.

Control G120 via PROFIsafe with S7-1200 F-PLC
Entry ID: 109746271, V1.0, 07/2017
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2 Solution

2 Solution

The solution shown here contains code blocks, that you can directly use in your
own applications.

2.1 Overview of the total solution

The most important components of the solution are schematically shown in the
following diagram:

Fig. 2-1 The most important hardware components that are used
SINAMICS G120

F-CPU F-DI
o
oDHo
> 0o0g

Position switches
(protective door) |

[@ PROFINET with PROFIsafe

Know-how that is required
This application assumes the following know-how:
e Basic knowledge regarding the TIA Portal.
e Basic knowledge regarding SINAMICS Startdrive

Control G120 via PROFIsafe with S7-1200 F-PLC
Entry ID: 109746271, V1.0, 07/2017
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2 Solution

2.2

221

Hardware and software components

Validity

This application is applicable for the subsequently listed conditions:

TIA Portal from V14 SP1
STEP 7 Safety Basic from V14 SP1

SIMATIC S7-1200 F-CPU from FW 4.2

SINAMICS Startdrive from V14 SP1
SINAMICS G120 from FW 4.7
Standard induction motor

2.2.2 Components used

The most important components to implement the application example are listed

below.

Hardware components

Table 2-1 Hardware components that are used

Component Number Article number Note
CPU 1214FC DC/DC/DC 1 6ES7214-1AF40-0XB0O | Alternatively, any other
SIMATIC S7-1200 F-CPU can be
used. In this case, the hardware
configuration must be adapted.
SM 1226 F-DI8/16x24V 1 6ES7226-6BA32-0XB0
DC
SINAMICS G120 1 G120: Alternatively, the components from
CU 240E-2 PN-F Chapter 1 can be used.
6SL3244-0BB13-1FA0
Power Module:
6SL3210-1SB11-0AA0
Motor 1 1LA7060-4AB10 Alternatively, other induction motors
can also be used. In this case, the
motor data must be adapted.

Software components

Table 2-2 Software components that are used

Component Number Article number Note
You can download the Service
SIMATIC STEP 7 1 Floating license Pack and the update at no charge:
Professional V14 SP1 6ES7822-1AA04-0YAS | https://support.industry.siemens.co
m/cs/ww/de/view/109745984
Can be downloaded at no charge:
Startdrive V14 SP1 1 6SL3072-4EA02-0XA0 | https://support.industry.siemens.co
m/cs/ww/de/view/68034568

Control G120 via PROFIsafe with S7-1200 F-PLC
Entry ID: 109746271, V1.0, 07/2017
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Files and project example
The following list includes all files and projects that are used in this example:

Table 2-3 Files and project example

File Note

109746271_1200F G120 _PROFIsafe_V1_0_EN_DOC.pdf | This document

109746271 _1200F_G120_PROFlsafe V1_0_TIA.zip TIA Portal project

Control G120 via PROFIsafe with S7-1200 F-PLC
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3 Fundamentals

3 Fundamentals
3.1 Function block "SINA_SPEED" (FB285)

Fig. 3-1 FB "SINA_SPEED" (FB285)

%DB9
"SINA_SPEED_DB"
%FB285
"SINA_SPEED"

== EN

0 — EnableAxis Error — ...
0.0 = SpeedSp Status

0 — HWIDSTW Diagld

0= HWIDZSW AxisEnabled = ---
0.0 — RefSpeed ActVelocity

0 — AckError Lockout — ---

16#003F — ConfigAxis ENO —

NOTICE The function block cyclically supplies the SINAMICS drive with data from
the standard telegram 1. This must be selected when configuring the
telegram.

Note The block interface is restricted to just a few inputs and outputs. All telegram
signals are reachable in the setpoint direction at any time via input "ConfigAxis".
The inputs are preassigned standard default values when inserting the block.

Function block "SINA_SPEED" (FB285) has the following functions:

e The axis is ready to be switched on if there is no error ("Error"="0") and no
switching-on inhibit ("Lockout™" = "0").

e The speed setpoint is directly entered at block input "SpeedSp" in the REAL
format.

e The setpoint must be scaled, and this is done using input "RefSpeed” (in the
SINAMICS drive, this corresponds to parameter p2000).

e The speed actual value is output at "ActVelocity" in the REAL format.

Control G120 via PROFIsafe with S7-1200 F-PLC
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3 Fundamentals

3.2

Safety functions integrated in the SINAMICS G120

Presently, the following encoderless safety functions acc. to DIN EN 61800-5-2 are
integrated in the SINAMICS G120 drives:

Table 3-1 Safety functions integrated in SINAMICS G120

Name Function Description

STO

Safe Torque Off Safely disconnects the torque-generating energy feed
to the motor. The switching-on inhibit prevents the drive
from being switched on again. (stop function, Category
0 according to EN 60204-1)

SBC

Safe Brake Control SBC is only used if there is a motor brake. SBC always

(only for CU250S-2) responds in conjunction with STO - or when internal

safety monitoring functions respond, with safe pulse
cancellation.

SS1

Safe Stop 1 The drive is quickly shut down along the OFF3 ramp,
safely monitored. Transition to STO after a delay time
expires, or reaching the shutdown speed. (stop
function, Category 1 according to EN 60204-1)

SLS

Safely Limited Speed Safe monitoring of the drive speed Parameterizable
shutdown response when a limit value is violated.

SSM

Safe Speed Monitor Safety-related display when a speed limit is fallen
below (n < ny)

SDI

Safe Direction Safe monitoring of the direction of motion (positive and
negative direction). Parameterizable shutdown
response when traversing in a direction that has not
been enabled.

These safety functions can be controlled as follows:
e Via PROFIsafe (via PROFINET or PROFIBUS)
e Via onboard terminals

In this example, the safety functions are controlled via PROFINET with PROFIsafe
from a SIMATIC F-CPU.

The implementation of safety concepts is significantly simplified by using safety
technology integrated in the drive itself. Further, it is simpler to verify and prove the
safety category required for a machine. The Safety Evaluation tool also provides
support here.

The safety functions used in this application are subsequently described. You can
obtain more detailed information about additional safety functions at
www.siemens.com/safety-drives.

Control G120 via PROFIsafe with S7-1200 F-PLC
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3 Fundamentals

3.2.1

Effect

3.2.2

Effect

Safe Torque Off (STO)

Safe Torque Off = torque is safely shut down

This is a safety function that prevents unexpected starting according to EN 60204-1
Section 5.4.

The STO function is the most common and most basic safety function integrated in
a drive. This function ensures that a motor can no longer develop a torque,
therefore preventing undesirable starting.

Fig. 3-2 Safe Torque Off (STO)

’ STO

v

b . . .

Drive pulses are safely deleted using the Safe Torque Off function. The drive is
therefore in a safety-related no-torque state, and can no longer provide torque-
generating energy. This state is internally monitored in the drive.

Safe Stop 1 (SS1)

Using the Safe Stop 1 function, safe shutdown can be implemented according to
Stop Category 1 in compliance with EN 60204-1.

Function SS1 quickly and safely stops a motor - and once the motor has come to a
standstill, activates STO to bring the motor into a safety-related, torque-free
condition.

Fig. 3-3 Safe Stop 1 (SS1)

T

v

STO

After selecting function SS1, the drive independently brakes along a fast stop
ramp, and after a set, safety-related delay time has expired, or a parameterizable
speed has been fallen below, automatically activates the Safe Torque Off safety
function.

Control G120 via PROFIsafe with S7-1200 F-PLC
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3.2.3 Safely Limited Speed (SLS)

The SLS function monitors that the drive does not exceed a specific
speed/velocity limit.

Fig. 3-4 Safely Limited Speed (SLS)

4 '

v -f-‘"i‘ ' SLS
N :
h AR

Effect

The drive monitors the speed in a safety-related fashion, and activates a fault
response defined when configuring the system if a set velocity/speed limit was
exceeded. The speed monitoring of the SLS function can be broken down to a
maximum of 4 SLS levels.

Expanded functionality: Selecting SLS levels
Fig. 3-5 Selecting SLS levels

}

S

100% SLS+ - - - - - - - \\\\\\\\\
80% SLST — - - - - - - -
70% SLS1 \ \\\

t—-—
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3 Fundamentals

3.24 Fail-safe communications via PROFIsafe

Every drive with configured PROFIsafe telegram represents an F device with
PROFIsafe communication to the F host.

A dedicated PROFIsafe telegram is selected for each drive (in this particular
example, telegram 30). This telegram includes 6 bytes of input data and 6 bytes of
output data. The first two bytes (PZD1) include the safety user (net) data. The
remaining bytes are required for the safety-related PROFIsafe communication.

PROFIsafe telegram 900 is an alternative to PROFIsafe telegram 30.
Depending on the safety functions being used, users must select the
corresponding PROFIsafe telegram.

Note

The following control signals are sent to the drive from the F-CPU:
Fig. 3-6 From the F-CPU to the drive

PROFIsafe control word (S_STWH1 in telegram 30)

o
N
N
w
~
14!
o
~
o
N
N
w
~

o1
o
~

X 2] w
=3 I | o )
@) - %) c< No D 52 5%
t 17 . 7 . - 8% - B35 ¥z - o0g0d -
(%] 2 2] = 0 o8 o8 o b
£ > ° ° a
G [ [0 c
w w

The drive returns the status of the safety functions to the F-CPU.
Fig. 3-7 From the drive to the F-CPU

PROFIsafe status word (S_ZSW1 in telegram 30)

o
-
N
w
S
(9}
»
‘NI
o
-
N
w
'S
()}
(o))
~

- o B 2 2
02 =2 0 2 gt w3 O3 22 52 =
Ey5 @35 = = - o 2 - o O - S5 0% - n
g ?g ® g € W =298 =29 —& £ 3 n
= 5 =
L g2 2 2
Note Safety functions integrated in the drive that are not used must be deselected in

the F-CPU safety program using a high signal.
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3 Fundamentals

3.3 "LDrvSafe" library

Description

The library includes fail-safe S7 blocks to implement various applications in
conjunction with SIMATIC S7-300F/S7-1200/S7-1500F and SINAMICS via
PROFIsafe. It provides fail-safe blocks to simply control safety functions of the
drive via PROFIsafe.

You can find the library at the following link:

https://support.industry.siemens.com/cs/ww/de/view/109485794

"LDrvSafe_CtrIT30SinaG" block

This function block is used to simply control the safety functions of the SINAMICS
G120 via PROFIsafe telegram 30.

Fig. 3-8 FB "LDrvSafe_CtrlT30SinaG"

%FB800
“LDrvSafe_CtrIT30SinaG"

.= EN
frue =——STO
true — 881
frue—g§|§

InternalEventAc

false —k
false = SelectSLShit0
false — SelectSLSbit1 ProfisafeCtrlT30
true = SDlpositive SinaG
true == SpInegative ENO —

The safety functions of the SINAMICS are shown at the input of the block.

e Input "InternalEventAck" is available to acknowledge SINAMICS safety
messages. These messages are acknowledged using a positive signal edge.

e The user must interconnect the block output (in this case,
"ProfisafeCtrIT30SinaG") with a variable with the data type of the selected
PROFIsafe telegram. This is then used to directly control the drive.

Control G120 via PROFIsafe with S7-1200 F-PLC
Entry ID: 109746271, V1.0, 07/2017
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3 Fundamentals

Block "LDrvSafe StatusT30SinaG"
This function block is used to simply evaluate the safety functions of the SINAMICS
G via PROFIsafe telegram 30.

Fig. 3-9 FB "LDrvSafe_StatusT30SinaG"
%FEB820
"LDrvSafe_StatusT30SinaG"

STOactive — ...
551 active — ..
SLSactive — ...
InternalEvent — .-
SLSbitDactive = ...

SLSbit1 active — ...
SDIpositiveAct

VE —
SDInegativeActi
o= EN e — ...
FrofisafeStatusT SSM = -
305inaG ENO =—

e The status of the safety functions of the SINAMICS are shown at the output of
the block.

e The user must interconnect the input of block (in this case
"ProfisafeStatusT30SinaG") with a variable having a data type of the selected
PROFIsafe telegram. It is directly interconnected with the information of the
PROFIsafe telegram.

Control G120 via PROFIsafe with S7-1200 F-PLC
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4 Engineering and configuring

4 Engineering and configuring
4.1 Generating a project configuration
Note If you only wish to load the program example and commission, then follow the

instructions provided in Chapter 5.

If you wish to configure the SIMATIC S7-1200 F-CPU and the SINAMICS G120
yourself, and you do not wish to use the code example, then the subsequent tables
describe the necessary steps to do this.

This chapter does not describe the complete programming of the SIMATIC S7-
1200 and the configuring of the HMI device.

Table 4-1 Creating a project configuration

No. Action Screen

Creating a new project

e Create a new project and assign it e=iact Edit View Insert Online  Opti

aname (e.g. "G120_at_S7- Bl ; iy e
1200F"). CEI B seveproject & ¥ 5= T2 X

@ 2

2 Click on "Add new device".

Project Edit View Insert Online Options

G 1 Hl soveproject @ X B B X *

¥ 1G120 at57 1200F

I ﬁﬂdd new device \{
gim Devices &nemn@
¢ 4 Ungrouped devick\)

Control G120 via PROFIsafe with S7-1200 F-PLC
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No. Action Screen

3 e Under "Controller (1) > SIMATIC S7-1200 > CPU", select the required CPU, e.g. "CPU 1214FC
DC/DC/DC". (2)
e Then check the firmware version (3) and acknowledge with "OK". (4)

Add new device

Device narme:

[PLE_1

~ [l Controllers Device:

~ [l sIMATIC 57-1200
~ [ cru

» [il CPU 1211 CACIDCIRE
Controllers ? m Y
I

» [ cPU 1211 CDODCDC
~ [[B CPU 1214FC DODCDC
I feEs -1 AFd 0-0
» [ CPU 1214FC DCIDCIRl
» [ CFU 1215FC DCDOIDC

G

CPU1214FC DCDCDC

2

@ ) Article no.:  |[6ES7 214-1AF40-0xE0 EI

» [[B CPU 1215FC DCIDCIRY IVErSiDn: [vaz [+
» [l Unspecified ¢PU 1200
» [ CPU SIPLUS

Hhdl
] m SIMATIC S7-1500
a i 5]

4

FC syst
e Il—eK—I Cancel
Configuring the SIMATIC S7-1200 F-CPU

4 | Inthe project tree, click on "Device U4 Siemens - C:\Usersitia\Desktop\G120_at57_1200RG
configuration” to configure the
hardware.

() m— 3

Project Edit View Insert Online Options Tools

CF Y saveproject & X Ty X 9 (4

Devices

[

~ [ ] G120_at57_1200F
K Add new device
Eg'h Devices & networks
~ [ PLC 1 [CPU 1214FC DCIDC/DC]

. Imn—ﬁqt\'D

% Online & diagnostics

8 Safety Administration
[ T U S

Control G120 via PROFIsafe with S7-1200 F-PLC
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4 Engineering and configuring

No.

Action Screen

In the hardware catalog (1), on the right-hand side of the screen, select the fail-safe input module
"F-DI 8/16x24VDC" (2) and insert this by dragging & dropping.

G120_at_S7-1200F » PLC_1 [CPU 1214FC D&ZDCDC]

e

|E Topology view ||t,-Eh Network view "T]T Device view | Options

[FLc_1 [cPU1214FC] =] e &
it | EEIES ,

v | Catalog

|<Search> ||EI @
EF\Iter Profile: @

v [ cFU
v [ Signal boards
v [l Communications boards
3 4 ] mBattery boards
~[@o
v [ D1 Ee2ave
» (1 O 1 6xzdvDe

=1 bojeiea asempiey

(@
sqselk\iii” sjo0} 3“!|“0\Eﬁr

Rack_0

- [ Eri i conaum e

1 : Bt S —
i === | [W cEs7 226-6BA32-0xB0

E v [@DQ 2
[ o] o )
E » [ &

............ - » [ A2

Then, under "Properties (1) > General (2)" parameterize the fail-safe input module depending on
the sensors being used, e.g.:
Channel 0, 8 (Emergency Stop command device) and Channel 2, 10 (position switch) (3)

e Sensor evaluation: "1002 (2v2) evaluation”
e Sensor type: "2 channel equivalent”

e Discrepancy behavior: "Provide 0 value"

¢ Discrepancy time: 100ms

|\§. Properties J

I| General | I 10 tags || System constants ” Texts | @ %

¥ General \\—/
» » (Channel O, 8

F-parameters

‘-h

i} Info y”ﬂ Diagnostics

—

~ F-DI&8Me

¥ DI parameters U Sensor evaluation: | 1002 evaluation [~] |
~ Channel parameters Type Sensor interconnection: | 2 channel equivalent |v| _____
* Channel 0, 8
channel 0 = Discrepancy behaviar: | Supply value 0 |v| .....
Channel 8 : Discrepancy titne! |1UD s EI
* Channel 1, 9 5 Reintegration after discrepancy
channel 1 1 error! |Test 0-Signal not necessary |v| .....

Channel 9

Control G120 via PROFIsafe with S7-1200 F-PLC
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Inserting SINAMICS G120

7 ¢ Click on the "Network view" tab (1) and in the hardware catalog, select the required Control Unit
(2) under "Drives & Starter > SINAMICS drives > SINAMICS G120 > Control modules" - for
example "CU240E-2 PN-F" (3).

e Check the firmware version (4) and then drag the Control Unit, selected from the catalog, and
drop into the graphic area.

G120_at_57-1200F » Devices & networks

o Topology view !ﬁg‘h Network view ll'l'f Nevice view Options lﬂ_L,LEI
3 Network “' Connections | HMI connection ; @ i"i ' H [ - E,:F
e a
E ~ | Catalog E
|<Search> |IE|@ g
= -]
PLC_1 Drive_1 3 [ Filter Profile: | <l [+] [t g
CPU 1214FC G120 CU240E-2... » (il Contrallers [~ a
0 » [ Hwi L
Mot assigned D_‘ » [l PC systems 7 @ )
\ - [ﬁ Drives & starters \/‘ g)
» [ SIRIUS motor starters and soft starters E:
~ [32 SINAMICS drives e
» (52 SINAMICS G110M s
V,$SINAMICS G120 A
| « 32 Control units —
B aE 1174 1R-7 rE_;'
o —
- 3E CUZ40E-2 PN-F ]
| AE CUZ40E-2 DF- FW -3
hd | Information @ |
Device: Li'l
E
2
z
“w
i .
CUZ40E-2 PN-F
Article no.:  [65L3244-0B613-1FAD =
Wersion: [476 |v.| I
8 In order to establish a PROFINET
(PN) connection between SIMATIC PLC_1 Drive_1
$7-1200 F-CPU and G120, now CPU 1214FC G120 CU240E-2.
click on hyperlink "Not assigned"” (1) A
and select the SIMATIC S7-1200 F-

Lot quinnpl‘ll O

Select 10 controler
C)PLC 1.PROFINET interface 1 |

CPU "PLC_1.PROFINET
Interface_1" (2).

e

The PN connection is then
displayed as shown here. (3)

FILE_ 9 Drive_1
CPU 1 214FC G120 CUZ40E-2...
.
FLC_ 1

e PLC_1.PROFIMET I0-Syste... =

Control G120 via PROFIsafe with S7-1200 F-PLC
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SINAMICS G120 configuration

9 e Change to "Device view" (1) - and there select drive device (2).
¢ Then select the appropriate power unit in the hardware catalog (3), e.g. "PM340 IP20 FSA A
240V 0.12kW" (4) then drag this and drop it next to the control module.
¢ To make the Control Unit settings, then click on the control module (5).
0_a 00 Drive 0 A0E-2 P |
o Topology view ﬁg‘h Network view II]T Device view I—| Options m
1 f=ny
n‘Eﬂ'I | Drive_1 [G120 CU240E-2 P-F v i 0 ]
a
v | Catalog E
s =
|<Search> =
' &
[& Filter Frofile: | <All= 1 @ W
» E Contral units ‘g
w [a2 Fower units _
» [ PM230 ]
» 2 PM240 o
» 2 PM240-2 s
» (52 PM240P-2 £
» (o2 PM250 s
» [ PM260 a7
- (g PR3AN -
[ =
n =
WE FMIGU IFLU FoA U 290 UL | 2EW a
9 PM340 IP20 FSA A 240V 0,37k 3
& PM340 IP20 FSA U 240 0,37 ki & |
4 PM340 IP20 FSA A 240% 0,75k L
9 PM340 IP20 FSA U 240 0,75k =
10 | e Under "Properties (1) > General (2) > PROFINET interface [X150]" open the telegram
configuration. (3)
¢ Using "Add telegram (4) > Add safety telegram (5)", insert PROFIsafe telegram 30.
I|§ Pruperties i Info J"J Diagnostics |
I General || 10 tags " System constants " Texts | E
» General H Tl i X
] @ 150] elegram configuration
General )
Ethernet addresses @ Mame Itern Link  Telegram Partner Partner data area
¥ Drive_1 send Safety telegram (Ac... M PROFIsafe telegrarn 30 PLC 1 12..7
Send Safetytelegr.. | 1l Receive Safety telegram ... M FROFIsafe telegram 30 FLE. Q2.7
Receive Safety te... Send (Actual value) M Standard telegrarm 1 PLC_1 | 256...259
Send (Actual value) Receive (Setnnint A crandard relegram 1 [FLE ( 256...259
Receive (Setpoint) |\ <Add telegrams I_lj_ﬁl
» Advanced options n | —— 5
Hardware identifier j ‘ add setpoint j
Module parameter
Note IP address and PROFINET device names are automatically assigned when

inserting the modules (S7-1200 and Control Unit).
You can change these module settings at any time under "Settings > General >
PROFINET interface> Ethernet addresses".

Control G120 via PROFIsafe with S7-1200 F-PLC
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4.2 User program of the SIMATIC S7-1200 F-CPU

Table 4-2 User program SIMATIC S7-1200 F-CPU

No. Action Screen

Standard user program to switch on and enter a speed setpoint for the G120

1 ¢ Open block "Main" (OB1) (1).
e From "Libraries (2) > Drive_Lib_S7_1200_1500 > Master copies > 03_SINAMICS" insert block
"SINA_SPEED" (3) by dragging & dropping.
T4 Siemens - D:NGT20_at_S7-1200FG120_at_S7-1200F
Project  Edit  View Insert  Online  Optiohs  Tools  Window  Help
CF (3 saveproject 3 X = 5 X K)! >: T M E =8 ;y’ Goonline §¥ Goofline fo [N I8 2¢ : = _u <Search in projece | G
Libraries o p
Devices Options e
1 3 3 sk =3 E H: g 'y: ’ = = cibrangview 12 | z
=
~ | Project library §
~ ] G120_at_57-1200F Marme Data type Defau... 2% =] =)
. [35 &= [a [-] E
B Add new device 1 |~ npur 2H T Frojece iibrary
oy Devices & networks 2 @ . Initial_Call Eonl [ L
= [ PLC_1 [CPU 1214FC DGIDG/DC] <] W ] 3 wl
1Y Device configuration . 3
@
%] online & diagnastics —HF Al == 7 = =T g
@ Safety Administration ; = =
~ gl Pragram blocks * Block title: "Main Prograrm Sweep (Cycle) LA
Cornment =
..... + | Global libraries =
- Metwork 1: Speed control G120 drive AF ) = = =
& 5INA_SFEED [FE285] wa s B %
§ 5INA_SPEED_DE [0B2] Comment ¥ Ll Buttons-and-Switches
- = ~ [ Drive_Lib_s7_1200_1500
e "3INA_SPEED_DE" » [i: 01_37_General 53
@ Main_Safety RTG1_DB [DB1] e . z
» [ system blocks "% 1_SPEED" : _L EE—EZ—EEE E'
y [ Technology objects - - = _L US_SII\I_AM\CS
G L
r External source files 0 — EnableAxs AxisEnabled —. e pe—
' I:d e ;Egs 1 — dekError Lockout — I SINA_FARA
' I:_IA PLC data types 0.0 — speedsp Actvelocity 4 SINA_PARA_S
P |zz) Wwatch and force tables = =
= T 0.0 — pefspeed Error — . SIMA POS
' I_J_" online backups 18#003F — Confighxis Status — - s SPEED\
= —
= ; U= HWIDZ S » L) Drive_Lib_57_300_400 @
B pranrare infn

Control G120 via PROFIsafe with S7-1200 F-PLC
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No.

Action Screen

e Interconnect the following block inputs, for example with variables from global data blocks, bit
memoaries etc. in order to switch on and operate the G120:

e "EnableAxis" (1) to switch on the drive
e "AckError" (2) to acknowledge errors
e "SpeedSp" (3) to enter a speed setpoint

o Enter a fixed reference speed at input "RefSpeed"” (4). This speed must match parameter p2000
of the SINAMICS.

e The hardware ID at the block input must be interconnected in order to control the correct drive.
To do this, symbolically assign inputs "HWIDSTW" (5) and "HWIDZSW" (6) the hardware ID of
PROFINET ("Drive_1~PROFINET_interface~Standard_telegram_1").

WOE2
"5|NA_SPEED_DE"
WFB2E5
"SIMeA_SPEELD"
EM END —
AxisEnabled —1...
"SwitchOnDrive" — Enablessis e e
Actvelocity
"Ack" = wckError wrmem 9
Status
"SpeedSetpaint Disgld — ...
[rpm]” — speedsp e
1500.0 — Refspeed (4]
T6#003F — Canfighuis
279
"Dirive_
1~FROFIMET_
interface~Standar
d_telegrarm_1" HWID ST e
279
"Dirivwe_
1~FROFIMET_
intetface~Standar
d_telegram_1" HWIDZ S e

Control G120 via PROFIsafe with S7-1200 F-PLC
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Safety user program

inserted (2), e.g.:

3 To more easily control the safety functions of the SINAMICS, user library "LDrvSafe" library is
used.
¢ Open the library and copy the blocks
¢"LDrvSafe_CtrlIT30SinaG" and
¢"LDrvSafe_StatusT30SinaG"
to the "Program blocks" folder (1).
e Further, copy data types
¢ "LDrvSafe_typeCtrIT30SinaG" and
¢ "LDrvSafe_typeStatusT30SinaG"
to folder "PLC data types" (2).
T sz‘;—;m—‘;“?F “ M+ | Global libraries
Add new device " g
g Devices & networks o Lﬂ' Y m hj j |N|
~ [ PLC_1 [CPU 1214FC DC/DC/DC] ¥ LI winAC_p
[l'f Device configuration ¥ LUl LDrvsafev11_TA
ﬂ Online & diagnostics » 31 Types .
® safety Administration ¥ Ll Masiercopies
~ [ Program blacks o = ¥ £z 57-300F | S7-400F
B ~dd new blod \ ¥ | 57-1200F
& Main [OB1] * |tz| PROFIsafe Control
4 SINA_SPEED [FB285] ~ el et
@ SINA_SPEED_DB [DB2] - B I=l=gmimk
2 FOB_RTG1 [0B123] = LDNSEfe_CtrI'BOS?nEGI
& LOnSake_CurlT305inaG [FBS0O] H E——
& LDnSafe StatusT305inaG [FBB20] | LDrvsafe_typeCtriT305inaG)
4 Main_Safety RTG1 [FB1] I LDrvSafe_typeCtrIT305inas
@ Main_safety RTG1_DB [DB1] b [E Telegram 31
b & system blocks b iz Telegram 500
v (& Technology objects b [i:| Telegram 501
3 External source files b [i:| Telegram 902
» E PLC tags |tz] Status word
* | g PLC data types tz| Telegram 30
B Add new data type |2= Lorvsafe_StatusT30Sinac]
n@‘ F_SYSINFO :ﬂ- LDrvSafe Staﬁs'ﬁosinas-
EI LDrvSafe_typeCeriT305inaG I8 LOnvSafe tvpeStatusT305inaG
Il LDrvsafe_typestatusT305inaG I LDrvsafe_typeStatusT30Sinas
¢ [ Wistch and force tables b [E] Telegram 31
4 Then open the variable table and create two arbitrary variables (1) with the data types just

Marne o Data type
If » PROFIzafeCtriDrive
glf » PROFIsafeStatDrive

"LDrvSafe_typeCtrlT305inaG”
"LDrvSafe_typeStatusT305inaG™ | %I12.0

e Add rﬁ'sse

w020

The start address (3) must be the same as the start address of the PROFIsafe telegram in the
HWCN (4) (hardware configuration); in this example, "2.0":

Mame ltem Link Telegram Partner data area
* Drive_1 1
L Safetyactual value M PROFIsafe telegram 30 12.7
| Safety setpoint M PROFIsafe telegram 30 Q2.7 °
Actual value A  Standard telegram 1 | 256...259
Setpoint M standard telegram 1 Q 256..259

Control G120 via PROFIsafe with S7-1200 F-PLC
Entry ID: 109746271, V1.0, 07/2017

22




© Siemens AG 2017 All rights reserved

4 Engineering and configuring

dropping.

5 « Now open function block "Main_Safety RTG1", and insert block "ACK_GL" by dragging &

The block can be found under the "Instructions"” tab in the "Safety functions" folder.

e Interconnect input "ACK_GLOB" (1) with a variable or an input, e.g. "10.1". With a positive edge
at this input, each F I/O will be reintegrated after communication failure.

¥ Block title: Main Safety Frogram
Comrment

¥  Network1:

Z b [ 7] General

» [ Bit logic operations
- [ safety functions

Options
WG L EREo8rgeEE | Twe® = =
Main_Safety_RTG1 > ‘Favorites
AT e
v | Basic instructions
& »>=1 {7 A4 =a = =] ‘ — :
Mame Description “Yersion

Bunsa) IE” 1 suomnnsuf Gl

Ellslbal it g den & ESTOPT Ernergency STOPiermer.. ¥1.5
Comment B TWO_H_EN Two-hand monitoring ... ¥1.3
= 2 MUT_P Parallel muting W14 ;:
HNSACKGI & V100201 1002 evaluation with .. %1.3 :’
ACK_GL 2 FDBACK Feedback monitaring  ¥1.5 ;
... = EN = _’- SEMOOR Safetw donr monitaring W1 3 d
MW ACK GL Global acknowledame... 1.3/ I —
"%10'1| 'y |@| Tirmer operations W17 L"'_"‘
reset’ — ACK_GLOB ENO =— » [+1 Counter operations W17 g
6 e Also insert block "ESTOP1" by et D R
dragging & dropping. i
e Interconnect input "E_STOP" with #instEstop
the Emergency Stop command ESTOP1
device, e.g. 18.0 (1). = EN
* To reset the Emergency Stop B0 o
command, input "ACK" must be Ssor —ESTOR Q-
. . TUL —
interconnected, e.g. with 10.1 (2). ol . L e
%l0.1 e ACK_REQ — =
‘reset’ — ACK DIAG
o] TIME_DEL ENO =—
7 | e Then insert block "SFDOOR" by RIS e
dragging & dropping. s
e Interconnect inputs "IN1" and #instsfdoor
"IN2" with the protective door SFDOOR
position switch, in this case 18.2 o == EN
(2). %iB.2 o
« Then link the value status of {RAID] — Q]
position switch (110.2) with inputs %i8.2 I
"QBAD_IN1" and "QBAD_IN2" RFD — N2
(2)_ %I10.2
. "VSRFID" == QBAD_IN1
¢ To acknowledge, interconnect “ QBAD-
: n n . 10.2
input "ACK", e.g. with 10.1 (3). SRFID — OBAD IN2
frue = OPEN_NEC Q=
TUE m—— ACK NEC ACK_REQ = ..
%0.1 e DIAG
"reset’ =— ACK 1 ENO —
Control G120 via PROFIsafe with S7-1200 F-PLC
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8 To control safety functions STO and
SLS of the SINAMICS G120, call
block "LDrvSafe_CtrlT30SinaG".

e Interconnect input "STO" with the
output of the "ESTOP1" block:
"STO" = "instEstop.Q" (1)

¢ Interconnect input "SLS" with the

output of the "SFDOOR" block:

"SLS" = "instSfdoor. Q" (2)

To acknowledge safety errors of

the G120, link input

"InternalEventAck”, e.g. with 10.1.

3

Output "ProfisafeCtrlIT30SinaG"

must be interconnected with the

previously created variable

"PROFIsafeCtriDrive" (4).

Network 4: Control Safety functions of G120

Comment

#instLDrvSafe_
CtriT305inaG
%FBB00
“LDrvSafe_CtriT30SinaG"
- — EN
1 HINStESTOP.Q === STO c
TUE — 551

I #instsfdoorQ — 15 9
I %0.1 IntemaIEventAce
"resetl” mm k N
=

false — selectSLSbitD PHQ2.0 e
false == SelectSLSbitl Profisafectf/3o  "PROFIsafeCtriDriv
true — SDIpositive SinaG — €&’ |
rue — spinegative ENO —

9 To evaluate the status of the active
safety functions, interconnect input
"ProfisafeStatus_T30SinaG" with
the previously created variable
"PROFIsafeStatDrive" (1).

You can now further evaluate and
interconnect the outputs in your
user program.

Metwork 5:  Getstatus of G120 Safety functions

Comment

#instLDrvSafe
StatusT30SinaG

Y%FB820
“LDrvsafe_StatusT30SinaG"
STOactive — #statsTOactive
SSlactive =— ..
SLSactive — #statSLSactive
InternalEvent — -
SLSbitDactive == ..
SLSbit1active =—--
SDIpositiveAct
VE -
~ —{El SDInegativeActi
Pi#2.0 c VE m— ...
"PROFIsafestatDri ProfisafeStatusT I SSM — -

Ve' __ 305inaG ENO —

10 | Save your project.

H Save project

11 | Then download the SIMATIC S7-
1200 F-CPU.

Control G120 via PROFIsafe with S7-1200 F-PLC
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4.3 Node initialization for PROFINET communication
Table 4-3 Node initialization PROFINET
No. Action Screen
1 In order that PN communication can
be established, each IO device must FLC_1 Drive_1
be assigned a PN device name. s . el
To do this, right click on the PN line
(1) and then select "Assign device
name"(2).
Cut Ctrlex
i=| Copy Crrl+iC
:ﬂ Faste Ctrley
Delete Del
3 Renarne F2
@) Assign PROFIsafe address
2 | Assigning the PN device name is carried out for the SINAMICS G120:

e Select the PN device name of the SINAMICS, in th

is case "drive_1". (1)

» Set the PG/PC interface, via which you are connected to SINAMICS. (2)

o Click on "Update list". (3)
o Select SINAMICS. (4)
o Click on "Assign name". (5)

Assign PROFINET device name. X
Configured PROFINET device
PROFINET dewice name; | drive_1 [+
Device type: | CU240E-2 FN-F |I
Online access e
Type of the PGIPC interface: | FHAE [=)
PGIFC interface: Wl ASDX AX&E179 USE 3.0 to Gigabit Etherneta... | 7| I@
u Accessible devices in the netwaork:
IP address MAC address Device FROFIMET device name Status
192.168.0.2 00-1FF8-F7-10-9C  SINAMICS... drive_1 oK,
Flash LED 0
Cres <] (B 0 5]
\/ L Update list J L Assigh name
\@ @ Close
\/
Control G120 via PROFIsafe with S7-1200 F-PLC
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4.4 Commissioning SINAMICS G120

Table 4-4 Commissioning the SINAMICS G120

No. Action Screen

1 e Carry out the basic G120_at_S7-1200F » Dr
commissioning of the G120. -
Devices

¢ To do this, click on .
"Commissioning” (1) and start the | | - pos: €ps:
"Commissioning Wizard" (2). ~ Commissioning

~ | ] G120 at_57-1200F e
“b' Add new dewvice
o Devices & netwarks
» [ PLC 1 [CRU 1214FC DODEDEC]
= [ Drive_1 [G120 CUZ40E-2 PN-F]

Saving f reset

- I]f Dewvice configuration
@ " povarmarar

U—.

r ‘ta| NlINE & digghostics

2 e For all menu items, press "Next" without making any changes - with the exception of "Motor" (1).
Here, select "Select from order number list" (2), "1LA7 induction motor" (3) and "Order number
1LA7060-4AB10-xxxX" (4).

e Then click on "Next" (5), and continue to run through the Wizard.

Commissioning Wizard ?7X

Motor

Specification of motor type and motor data.

(] Application class e o I
]

Select from order number list

Q Setpoint specification

Select motor type

Q Defaults of the setpoi... [17] 1LAZ induction motor {hot a code number) \
4
Motor selection @
® Drive setting

Kl

Order nurmber Rated speed ated power
® o . G| Alles wlle Alle> -~
e Epifiome 1LATO534AB6 000 1350 rpm 0,09 ki =
1LATOB0-241 D000 2520 rpm 0,15 ke B
AL ATOEC A E T e O e [ =N ETT
= Sy
I|1LA?0604AB10->000< | 1350 rpm 0,1 2 kit
‘ Important parameters 1 LA7 0604 AR xen0e 1350 rprn
TLATF 0804 ABG =000 1350 rpm @\:
@ TLATO63-2AM1 Dcoo 2830 rpm L25 ki -
@ Motar connection type
| Star |V| Motor 87 Hz of

Temperature SENsS0r:

| [0] Mo sensar |v

8]
| == Back I et = I T Finish | | Cancel

3 | Save your project. H Sawve project

4 | Then download the G120. mn

Control G120 via PROFIsafe with S7-1200 F-PLC
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4.5

Parameterizing safety functions in the drive

Table 4-5 Parameterizing safety functions in the drive

No. Action Screen
1 In the project tree, click on the drive device (1) and establish an online connection (2) .
Project  Edit  “iew Insert  Online  Options  Tools  Window  Help
13 (% save project S
Project tree
Devices
2% e 3
¥ | ] G120_at_S7-1200F
B Add new device
i Devices & netwarks
» [[8 PLC -1 [CPU 1214FC DGDCDC] :
_____ | b s Drive_1 [G120 CU240E-2 PN—Fﬂ_i
b id Ungrouped devices
2 e Then select entry "Parameter” (1) in the project tree.

e To parameterize the safety functions, click in the secondary navigation under "Functional view >
Drive functions" on entry "Safety Integrated > Selecting safety functionality" (2) - and start safety
commissioning (3).

e
28
I

]
* ] G120_at_57-1200F (1] »
B Add new device »
By Devices & netwarks »

» [ PLC 1 [CPU1214FC DG/DC. .
w [ Drive_1 [G120 CUZ40E-2 ... ['§

-

Devices |Fun|:tiuna|\riew || Parameter View |

DDS: D(Activejv CDs: D(Activejv 1 A Startsafetycommissioningl

Basic settings y
Inputsfoutputs @
Setpoint channel =~
Operating mode

Drive functions

Shutdown functions

Selecting safety functionality __

Activate the safety commis
to configure and activate th

_______________ I¥ Device confinl=tion T — | Mo safety function [~]
"% Parameter @ )
v, . — » Brake control
IR Commissioning — 2)
@/ %] online & diagnostics Seliay gt ,
] E Traces
3 The system now prompts you to Enter password x
enter the password for
parameterizing the safety functions. & Drive_1 [CU240E-2 FN-F]
Here, enter _the safety password Enter the current password: |7 |
(factory setting "0") - and (Default password: 0)
acknowledge with "OK".
Enter the new password: | |
Repeatyour entry: | |
oK | | Cancel |
Control G120 via PROFIsafe with S7-1200 F-PLC
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No. Action Screen
4 In the drop-down menu, select "Extended functions" (1) and then click on "Actual value sensing”
2).
DDs: cos: A End safety commissioning
¥ Basic settings I . . .
s Selecting safety funclionality ___
» Inputsfoutputs
¥ Setpoint channel
» Cperating mode .
. . Extended functions
* Drive functions
Shutdown functions
Line contactor contral Extended functions contain the safety
¥ Brake control j @ ;)
¥ Safety Integrated Actual value sensing ’ 2]
Selecting safety functiohality I
5 Click on the tool symbol to transfer Actual value sensing
the motor pole pair number into the
safety settings.
Configuration of the actual walue acquisition
| Safery without encoder
6 The safely calculated speed is converted over from the motor side to the load side. A gearbox

ratio must be specified, which comprises the following:
p9521[0] (1) 1
p9522[0] (2) = "Motor pole pair number (r313[0])" * "mechanical transmission ratio (i)"

In this specific example, the ratio is:
p9521[0] (1) 1 1
p9522[0] (2) ~ 2%1 2

Configuration of the actual value acquisition X

Actual value synchronization:

Actual value tolerance: 12.0000 | =

Gear ratio:

Number of o Number of 9

lead revelutions motor revolutions
xpole pairnumberl

L2l

Gear stage 1

1
s
Mator pole pair number:

Close

Control G120 via PROFIsafe with S7-1200 F-PLC
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No.

Action

Screen

e Then, in the navigation, set entry "Control type/safety functions" (1).

¢ Set the radio button for "via PROFIsafe" (2) and enable the safety functions (3).

oDs: [o [+]  cps: [0

=

» Basic settings
} Inputsioutputs
¥ Setpoint channel
» Operating mode
¥ Drive functions
Shutdown functions
Line contactar control
» Brake control
* Safety Integrated
Selecting safety functionality

Actual value sensing

¥ Functions

e}
S5M
Test stop
F-D1f F-DO f PROFIsafe
¥ Acceptance
vde controller
Autormatic restart
Flying restart
¥ MessagesfMonitoring

P Application functions

M Start safety commissioning

Control typefsafety functions

Control type:

() via terminals

®) via PROFIsafe

) wia terminals (basic) and FROFIsafe (extended)

Safety functions:

| Enable o e—

5TO
W) sTo
P
551

3

Control G120 via PROFIsafe with S7-1200 F-PLC
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No. Action

Screen

8 ¢ In the navigation bar, select safety function "SLS" (1).

e As soon as the SLS safety function is selected with level 1, the G120 brakes the motor along
the OFF3 ramp (the OFF3 ramp is defined using p1082 and p1135) down to setpoint speed Nget.
Depending on the application, this braking operation can be monitored in a fail-safe fashion
(Safe Brake Ramp). In this particular example, the ramp is not monitored; therefore, the setting
"with delay time" (2) is selected.
Setpoint speed nse is limited by the ramp-function generator to the following value:
Nsetpoint (P1051[0],1052[0]) = "Setpoint speed limiting (p9533)" (4) * "ngis (p9531[0])" (5)
In this example, setpoint nse is limited to
Nserpoine = 80% * 300rpm = 240rpm.

e In order that the motor can be braked to below the SLS limit speed ng.s, before SLS becomes
active, set the time delay between selecting and actually activating the SLS safety function (3).
Here, a time delay of 500ms is selected.

o Adapt the SLS limit speed (5) and the stop response (6) when this speed is exceeded. In this

example, "STOP A" (corresponds to safety function STO) is initiated when the SLS limit speed
of 300rpm is exceeded.

Fur

¥ Basic settings
» Data sets
Units
Reference variables
IO configuration
b Inputsicutputs
b Setpoint channel
¥ Operating mode
¥ Drive functions
Shutdown functions
Line contactor control
» Brake control
¥ SafetyIntegrated

Actual value sensing

* Functions

5TO
551

:
SOl
S5M

Selecting safety functionality

Control typeisafety functions —

.

(.

)

SLS

;A End safety commissicning

_4I/u'.'ith delaytime

I~]

PROFlzafe

—
Delay time for en act
selection of T A
5LS == 5L5 active
1

| |_t__

500.00 | ms

Speed setpninte
|

Level 1

n_max

itation
80.000 | 3% I —]

I n_max in rpm

| 300.0[{6

IStop response

[0] STOP A -[@
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No. Action Screen
9 e Select "Test stop"” (1) in the navigation bar.
To maintain the guaranteed failure probability of the SINAMICS safety functionality, the test stop
must be executed at least once every year (8760 hours).
¢ As the extended safety functions are used, the timer for the basic and extended functions must
be adapted (p9659 (2) = p9559 (3) = 8760).
e The test stop of the extended safety functions is executed using a standard signal, e.g. via
fieldbus, BiCo or digital input.
In this particular example, digital input 4 of the Control Unit is used (p9705 = r722.4) (4).
¥ Basic settings ~
|| Teststop
b Data cets
Units
Reference variables
110 configuration o s e
¥ Inputsioutputs
b Setpointchannel Test stop of the ! |
» Operating mode basic functions - _ |_
* Drive functions = |@|h e
Shutdown functions
Line contactor contral i Time rernaining until
» Brake control 4 test stop | 364 || 23 || 59|
~ SafetyIntegrated ! Days Hours Minutes
Selecting safety functionality H
Actual value sensing
¥ Functions ) Test stop timer
Control typeisafety functions = -en:;rjsoezsfs:{coti{ons o .
51O r722.4 COIBO: CU digital inputs I—i -1
551 E.....}_ n |_+
5LS | 8760.00 h e
501
@ Tirme rernaining until
o= test stop | 0 " o " Dl
jlesition Days Hours Minutes
10 | This completes the parameterization
of the STO and SLS safety
functions via PROFIsafe. Click on ) —
"End safety commissioning". pos: | | _end ssfew commissioning
11 | Then back up the parameterization Actwatesettmgs
in the non-volatile memory. To do
this, confirm the message box with Faor the changes to the safety parameterization to take effect,
"Yes". they must be saved in the drive (Copy RAM to ROM),
and the systerm restarted.
An acceptance testis also required.
Do you waht to save the pararmeters to the ROM now?
12 | In order that the safety settings m‘i’ Go offline
become active, disconnect the
online connection and then switch
off the drive device and switch on
again.
13 | Then upload the G120, so that the o
online and offline project are
consistent.
14 | Save your project. H Save project
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5 Commissioning

5 Commissioning

Download the project to the components

The following table lists the actions to download the project.
Table 5-1 Download the project to the components

No. Action

Screen

1 Open the project example, or the
project created in Chapter 4 .

2 Select the F-CPU and then click on
"Load to device".

Froject Edit View Insert Online Options Tools

f Y swveproer & X EH 2 X 9 G

Project tree m «

Devices

2%
[ |

~ [ ] G120_ats7_1200F

B Add new device
B nevicar 9 nataerle

» M PLC_1 [CPU 1214FC DODC/DC] I

» |-} TP700 [TP700 Comfort]

» F;: Drive_1 [G120 CU240E-2 PN-F]

» 4 Ungrouped devices

» g Common data

» Eﬂ] Documentation settings

-

’—b Languages & resources
» g Online access
» (53 Card ReaderlUSE memory

Siemens - C:\Usersttia\Desktop\G120_atS7_1200RG120_atS7_1200F

3 If the "Extended download to
device" dialog opens, then

¢ select the settings necessary for
your online connection,

e select the CPU 1214, and
e click on "Load".

Extended download to device %
Configured access nodes of PLC_1"
Device Device type slot Type Address Subnet
PLC 1 CPU 1214FCDC..  1X1 PNIE 192.168.0.1 PNIE_1
Type ofthe PGIFCinterface: |8 FiilE |
PaiPCinterface: [ incel(R) PR0I1000 [|©
Connection to [ puie_t | ©
i T @

Select target device

Show all compatible devices [~

FLC_1 CPU1214FCDC.._ PNIE 192.168.0.1 LT I
— = PRIIE Accece addrecc —
—

[T Flash LED

Online status infermation:
1 Found accessible device io device_1 [00-1B-18-1D-80-F4]
€ Sconcompleted. 1 compatible devices of 4 accessible devices found.
+#7 Retrieving device information...
Scan and information retrieval completed.

Startsearch

[ pisplayenly error messages.

KJp]

4 Load the SINAMICS G120 in the
same way.

5 Load the operator panel (TP700) in
the same way.
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6 Using the application example

Using the application example

The project example program only comprises the call of the blocks for the motion
control instructions - and copying the status signals for the HMI.

You can test the individual block functions, and understand their responses by
visualizing the blocks on the operator panel.

/N

WARNING

Carefully ensure that the moving drive cannot endanger persons or
machine parts.

Take suitable measures so that the drive cannot traverse outside limits that
are either technically or mechanically specified.

6.1

Protective door and Emergency Stop

An Emergency Stop with acknowledgment and a protective door with
acknowledgment are configured in the project example. For the protective door,
there is also the requirement that this must be opened before the system starts and
then reclosed. It can then be acknowledged.

The drive can be started if the Emergency Stop is released, the protective door
closed and both elements are acknowledged.

If Emergency Stop is actuated, STO is initiated and the motor is switched into a
torque-free condition.

If the protective door is opened in operation, the speed is limited by the internal
interconnection of the drive, and is safely monitored against the set limit value.

The speed limiting is not a safety function! The SLS functionality monitors the
speed against a certain limit value, and when exceeded, initiates a safe stop
response.

If the protective door is closed, the speed limiting and monitoring can be canceled
by acknowledging.
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6 Using the application example

6.2 "MCWatch" monitoring table

If you are not using an operator panel, then you can also use the "MCWatch"
monitoring table, created in the project example, to control the drive - or you
simulate the HMI.

6.3 Using the application example with the panel
6.3.1 Controlling the drive via "SINA_SPEED"

e A setpoint speed can be entered via "SpeedSP". If "EnableAxis" is activated,
the drive is switched on and operates with the specified speed.

e Signals "Error", "AxisEnabled" and "Act Velocity" indicate the status information
of the drive.

Figure 6-1 Display at the panel

6.3.2 Safety information

The "Safety" screen form is only used for information purposes. The safety control
word and status word are shown, as well as the status of the Emergency Stop and
protective door.

Fig. 6-2 Display at the panel
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7 Links and references

7 Links and references

Table 7-1 Links and references

No.

Topic

\1\

Siemens Industry Online Support
http://support.automation.siemens.com

\2\

Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109746271

\3\

STEP 7 V14 SP1
https://support.industry.siemens.com/cs/ww/en/view/109745984

\4\

Startdrive V14 SP1 download page
https://support.industry.siemens.com/cs/ww/en/view/68034568

\5\

General SINAMICS G manuals

Safety Integrated Function Manual (V4.7SP6):
http://support.automation.siemens.com/WW/view/en/109744795

Fieldbus Systems Function Manual (V4.7SP6):
http://support.automation.siemens.com/WW/view/en/109483004

\6\

SINA_SPEED

Documentation for the SINAMICS DriveLib communication blocks for controlling the

TIA Portal
https://support.industry.siemens.com/cs/ww/en/view/109475044

\7\

Safety Evaluation Tool
www.siemens.com/safety-evaluation-tool

\8\

LDrvSafe
https://support.industry.siemens.com/cs/ww/en/view/109485794

8 Change documentation

Table 8-1: Change documentation

Version Date Modifications

V1.0 07/2017 First Edition
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