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Legal information

Use of application examples

Application examples illustrate the solution of automation tasks through an interaction of several components in the form of text,
graphics and/or software modules. The application examples are a free service by Siemens AG and/or a subsidiary of Siemens AG
("Siemens"). They are non-binding and make no claim to completeness or functionality regarding configuration and equipment. The
application examples merely offer help with typical tasks; they do not constitute customer-specific solutions. The application examples
are not subject to standard tests and quality inspections of a chargeable product and may contain functional and performance
defects or other faults and security vulnerabilities. You are responsible for the proper and safe operation of the products in
accordance with all applicable regulations, including checking and customizing the application example for your system, and
ensuring that only trained personnel use it in a way that prevents property damage or injury to persons. You are solely
responsible for any productive use.

Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the application examples used by technically
trained personnel. Any change to the application examples is your responsibility. Sharing the application examples with third parties or
copying the application examples or excerpts thereof is permitted only in combination with your own products. Any further use of the
application examples is explicitly not permitted and further rights are not granted. You are not allowed to use application examples in
any other way, including, without limitation, for any direct or indirect training or enhancements of Al models.

Disclaimer of liability

Siemens shall not assume any liability, for any legal reason whatsoever, including, without limitation, liability for the usability,
availability, completeness and freedom from defects of the application examples as well as for related information, configuration and
performance data and any damage caused thereby. This shall not apply in cases of mandatory liability, for example under the German
Product Liability Act, or in cases of intent, gross negligence, or culpable loss of life, bodily injury or damage to health, non-compliance
with a guarantee, fraudulent non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for damages
arising from a breach of material contractual obligations shall however be limited to the foreseeable damage typical of the type of
agreement, unless liability arises from intent or gross negligence or is based on loss of life, bodily injury or damage to health. The
foregoing provisions do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens against existing or
future claims of third parties in this connection except where Siemens is mandatorily liable.

By using the application examples you acknowledge that Siemens cannot be held liable for any damage beyond the liability provisions
described.

Other information

Siemens reserves the right to make changes to the application examples at any time without notice and to terminate your use of the
application examples at any time. In case of discrepancies between the suggestions in the application examples and other Siemens
publications such as catalogs, the content of the other documentation shall have precedence.

The Siemens terms of use (https://www.siemens.com/global/en/generall/terms-of-use.html) shall also apply.

Cybersecurity information
Siemens provides products and solutions with industrial cybersecurity 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 cybersecurity concept. Siemens’ products and solutions constitute one element of such a
concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines and networks. Such systems, machines
and components should only be connected to an enterprise network or the internet if and to the extent such a connection is necessary
and only when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial cybersecurity measures that may be implemented, please visit www.siemens.com/cybersecurity-
industry.

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

To stay informed about product updates, subscribe to the Siemens Industrial Cybersecurity RSS Feed under
https:/lwww.siemens.com/cert.
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Introduction

1. Introduction

1.1. Overview

This reference document introduces the engineering and setup process of frequency inverters for water well pump
solutions with the drive system SINAMICS G120X. Included are the following principles:

1) Basic version of Well pump monitoring,
2) Advanced version of Well pump monitoring and
furthermore the add-on for digitalization functions.

The document supports the hardware engineering of SINAMICS drives selection as well as the description of the wiring
and setup process of the drive and the respective PLC program for communication.

By reading this document, the user will understand the selection and engineering process of the right drive for the well
pump as well as how to setup the drive for a proper operation and network communication.

Solutions Comments

1.  Basic version Local control via IOP-2 panell remote control via hardware wiring connection to a
with LOGO! LOGO! PLC

2. Basic version Local control via IOP-2 panell remote control via Modbus RTU with a RTU 3051C

with RTU 3051C

3. Advanced Local control via IO terminals/ remote control via PROFINET with a $7-1200 PLC
version

4.  Addon for PROFINET based data transfer from drive to PLC to monitor the equipment status
digitalizaton
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1.1.1. Basic version with LOGO!
The hardware of this version consists of a LOGO! PLC, a SINAMICS G120X converter, pump devices and actual sensors.

The PLC and converter exchange data via hardware wiring, for example, The PLC sends the control bits and the PID
setpoint to the converter and receives the status bits and actual speed from the converter.

The pressure control is implemented in the converter. G120X evaluates the deviation between PID setpoint and PID actual
value (from the pressure sensor p220) and adjust the pump speed to get the expected pressure.

It is also possible to use Modbus RTU communication instead of hardware wiring connection between the LOGO! PLC and
the converter, in this scenario for the LOGO! a CIM (Communication Interface Modul with article number: 6ED1055-
5MC08-0BA2) is necessary.

The Local / Remote switch can be realized with the LOGO! 8 Interface.

Figure 1: Topology of the basic version

FMS520
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1.1.2. Basic version with RTU 3051C

The hardware of this version includes a RTU 3051C, a SINAMICS G120X converter, pump devices and actual sensors.
Compared to the version with LOGO! PLC, this version offers telecontrol functions. RTU 3051C supports LTE-M, NB-loT
protocols and cloud connection via MQTT.

The RTU 3051C and converter exchange data via Modbus RTU communication. For instance, RTU 3051C sends the control
word and the speed setpoint to the converter and receives the status word and the actual speed from the converter.

The pressure control is realized in the RTU 3051C, the converter is controlled by the speed setpoint from the RTU 3051C.
The Local / Remote switch is realized with the inverter specific Panel “IOP-2".

Figure 2: Topology of the basic version with RTU

Grid {e.q. ~400 V, 50 Hz)

e

VA

RTU 3051C

I
o

Modbus
Physical VO ( mA, V')
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1.1.3. Advanced version
The hardware of advanced version includes a S7-1200 PLC, a G120X converter, pump devices and actual sensors.

The PLC and converter exchange data via PROFINET, for example, the PLC sends the control word and speed setpoint to
the converter, receives the status word and the actual speed from the converter.

The pressure control is implemented by the S7-1200 PLC. It evaluates the deviation between PID setpoint and PID actual
value (from pressure sensor p220) and generates a variable speed setpoint.

The converter drives the pump to the speed setpoint to get the expected pressure.

The S7-1200 can also reads other actual values from the converter, such as output frequency, output current, motor
temperature, converter temperature, energy consumption. Through a telecontrol CP module, these actual values can be
transmitted to a telecontrol center, making it possible to realize digitalization functions like equipment status monitoring
and control method optimization.

Figure 3: Topology of the advanced version

Gnd (e.g. ~400V, 50 Hz)

VA
57-1200 with
Telecontrol CP (LTE)

SCALANCE
XC208

FMS520

PROFINET
Physical /O { mA, V)
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1.2. Components used

This application example has been created with the following hard- and software components:

Component Number Article Number Note

S7-1200 1 B6ES7 2 TX-XXXXX-XXXX Firmware V4.5 upwards
LOGO! 1 6ED1052-1FB08-0BA1 Firmware V1.83.02

RTU 3051C 1 6NH3112-5BB00-0XX0 -

SINAMICS G120X 1 6SL32X0-XXXXX-XXXX Firmware V1.01 upwards
IOP-2 1 6SL3255-0AA00-4JA2 Firmware V2.3 upwards

More details for the used components can be found in the Siemens Industry Mall.

This application example refers to the following description:

SIOS application example Link

SINAMICS G120X commissioning guide for https://support.industry.siemens.com/cs/ww/en/view/109780815
permanent magnet motors
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Engineering

2. Engineering

2.1. G120X selection

SINAMICS G120X is a specific converter for pump and fan applications, in addition to the converter itself, there are also
line side and motor side options to build a complete drive system, as shown in the following figure.

Figure 4: SINAMICS G120X with supplementary components

Line side option Converter Motor side option
R LURT r=-"1
— , : 1U1, 102
L2! IL2: vy! livz
- 1 I 1 I
L3l L 1wl w2
— 1 | I 1
PE, \PE' PE1) \PE2
I_ _ _ I_ _ _ 1
L1 R1 F3
L (DEP)| [ (DCN) DCNS [ 1U2
DCPS! l1v2
L3 PE| w2
=__o
PE Voltage Peak Limiter
2.1.1. Line voltage and rated current of the converter

Determine the line voltage range of the converter based on the motor rated voltage and use the rated output current (low
overload current) of the convert as the selection basis.

For pump equipment, during the acceleration process, the load torque is relatively smaller than constant torque loads, a
low overload capacity (110% overload during the start-up process) is adequate. the LO current (rated output current) of
SINAMICS G120X needs to be greater than the motor rated current.

Figure 5: Catalog data of SINAMICS G120X

SINAMICS G120X converters - Degree of pratection IP20/UL Open Type - 380 ... 480 V 3 AC = Configuration with line-side compenents (sce right page)
Rated power Rated output current #) Bage-load current  Raled  Frame size SINAMICS G120K SINAMICS G120X

8o input of protection ree of protection

- current 4 mounw mm_ Open Type
without integrated line filter with integrated line filter
Converters upto 132 kW Converters up to 132 kW

delivery ex stock delivery ex stock
10... 10...

400V 480V 400V 480V 400V 480V 400V 48 48
KW hp A A A A A Article No. ] Article No. Y
380... 480 V 3 AC - Rated pulse frequency 4 kHz < 90 kW, 2 kHz for 110 kW to 250 kW and 4 kHz > 250 KW - Input frequency 47 ... 63 Hz
0.75 1 22 21 17 16 21 FSA. 6SL32 MO-M YE10-H UM 0 65L32 MO-H YE10-HAN 0
1.1 15 31 3 22 21 28 FSA 6SL32 MO-BYE12-HUN 0 65032 HO-HYEI2-HAN 0
15 7 a1 34 3T 3 36 FSA 6SL32 MO-MYEI4- M UM 0 6532 NO-NYEI-HAN O
22 3 59 48 4.1 34 55 FSA '6SL32 MO-MYE1G-HUM 0 65L32 HO-BYEIG-HAN O
3 4 77 62 59 48 69 FSA 6SL32 HO-MYEIE-H UM 0 65032 HO-HYEIS-HAN O
4 5 10.2 76 77 62 98 FSB 6SL32 MO0-M YE20- M UM 0 65L32 MO-N YE20-HAN 0
55 75 132 11 102 76 12 FSB '6SL32 MO-MYE22-HUM 0 65132 MO-BYE22- AN O
75 10 18 14 132 11 17 FSB 6SL32 MO0-H YE24-H UM 0 65032 MO-H YE2&-HAN 0
1 15 26 21 18 1 245 FSC 6SL32 MO-M YE26-H UM 0 65032 MO-H YEZ6-HAN 0
15 20 32 27 26 21 295 FSC '6SL32 M0-M YE26-HUM 0 65032 MO-HYE26-HAN O
185 25 38 34 32 27 36 FSD 6SL32 M 0-H YE30-H UM 0 65L32 MO-H YE30-HAN 0
22 20 a5 0 38 34 2] FSO 6SL32 MO-MYE32-M UM 0 65032 NO-NYE3Z-HAN O
30 40 &0 52 45 40 57 FSD '6SL32 MO-M YE34-HUM 0 65L32 MO-HYE3-HAN O
37 50 75 &5 60 52 70 FSD 6SL32 MO-H YE36-H UM 0 65032 HO-H YE36-HAN O
45 0 %0 77 75 [ 6 FSE 6SL32 M0-M YE35-M UM 0 65L32 MO-N YE3&-HAN 0
55 75 110 9 90 7 104 FSE '65L32 M0-H YE40-HUMN 0 6SL32 MO-BYEAC-HAN 0
75 100 145 124 110 9% 140 FSF 6SL32 M0-H YE42-H UM 0 65032 MO-H YE42-HANE 0
90 125 178 156 145 124 172 FSF 6SL32 MO-HM YE4-H UM 0 65032 MO-H YE/-HAN 0
110 150 205 180 178 156 198 ESF '6SL32 M0-M YE46- M UM 0 65132 MO-HYE46-HAN O
132 200 250 240 205 180 242 FSF 6SL32 M 0-H YE46-H UM 0 65L32 MO-H YE4S-HAN 0
160 750 302 302 250 240 301 FSG -
200 300 370 361 302 302 365 FSG - | | [ 1] ]
250 400 a77 a77 370 361 471 FSG - 6SL32 MO-H YES4- HEH 0
315 400 570 477 468 390 585 FSH - 6SL32 20-H YES6-HCH 0
355 450 640 515 491 394 654 FSH - | | © 65L32 20-MYE58-HCH O
400 500 720 530 551 452 735 FSH - 6SL32 20-H YEGD-WC W 0
450 500 820 663 672 542 850 FSJ - 6SL32 20-H YE62-WCH 0
500 600 230 724 728 591 924 FsJ - | | " 65132 20-MYE64-ECH O
560 700 1000 830 786 652 1038 FSJ - 6SL32 20-H YEGG-HCH 0

For the easy selection with the Siemens Product Configurator please use the following Link:
https://mall.industry.siemens.com/spice/portal/portal?CONFIGID=47&REGION=DE&LANGUAGE=EN&PRODUCTID=G 120X
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2.1.2. Derating factors

Engineering

If the operation conditions such as installation altitude, ambient temperature, pulse frequency is out of the normal range,

the output current of the converter needs to be derated.

If there are multiple derating factors at the same time, it is necessary to multiply all derating coefficients to obtain the
total derating coefficient. Make sure the derated output current of the converter is greater than the motor rated current.

e Installation altitude
The permissible converter output current is reduced above an installation altitude of 1000 m.
Figure 6: Derating data of installation altitude

Output current [%)]

100
90
80 \
70
%05 1000 2000 3000 4000

Installation altitude [m]

e Ambient temperature
The permissible converter output current is reduced above an ambient temperature of 45 °C.

Figure 7: Derating data of ambient temperature

Output current [%] Qutput current [%] Output current [%]
100 100 i 100 T
\ I I I
925 L —— — N 925 | | 1 - PN
90 v 90 — 90 1 T
- \ Y | ]
FSA|... FSG USS&Rrofibus DP FSA ... FSG Profinet | | |\ 85— —————1 =1 -
‘ 80 b e e | 80
T i
\ | T : FSH..ESJ | |
70 A 70 T 70 T
66 H 86 T T 71 |
1 1
60 60 - ! 60 .
-20 0 10 20 30 40 45 505560 -20 0 10 20 30 4045 505560 0 10 20 30 4045 505560
Ambient temperature [°C] Ambient temperature [°C] Ambient temperature [C]

e Pulse frequency

The default pulse frequency of G120X is up to 90KW is 4 kHz. If the power is equal to or greater than 110 kW, the rated
current is defined with 2k Hz pulse frequency. It means derating is required if these converters will be operated with a

pulse frequency above 2KHz. (Figure 9: Derating data of pulse frequency (400V 3AC G120X))
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Engineering

Figure 8: Derating data of pulse frequency (200 V 3AC G120X)

Pulse frequency

Frame size Rated power 1) Rated output current 2 in A (at an ambient temperature of 45 °C (113 °F))
at50 Hz200 V3 AC  for a pulse frequency of
KW hp 2kHz 4kHz 6 kHz 8kHz 10kHz 12 kHz 14 kHz 16 kHz
FSA 0.75 1 4.2 4.2 35 29 25 2.1 18 16
1.1 1.5 6 6 5.1 42 3.6 3 27 2.4
15 2 7.4 7.4 6.2 5.1 4.4 37 33 29
FSB 22 3 104 104 88 7.2 6.2 5.2 46 41
3 4 13.6 13.6 11.5 95 8.1 6.8 6.1 5.4
4 5 17.5 17.5 148 12.2 104 8.7 7.8 7
FSC 55 75 22 22 18.7 15.4 132 11 99 88
75 10 28 28 238 106 168 14 126 1.2
FSD 1 15 42 42 357 294 25.2 21 189 16.8
15 20 54 54 459 378 324 27 243 216
18.5 25 68 68 57.8 4786 40.8 34 30.6 27.2
FSE 22 30 80 80 68 56 48 40 36 32
30 40 104 104 88.4 728 62.4 52 46.8 41.6
FSF ar 50 130 130 110.5 91 78 65 58.5 52
45 60 154 154 130.8 107.8 92.4 77 69.3 61.6
55 75 192 192 163.2 134.4 115.2 96 86.4 76.8
Figure 9: Derating data of pulse frequency (400V 3AC G120X)
Frame size Rated power ! Rated output current ? in A (at an ambient temperature of 45 °C (113 °F))
at50 Hz 400 V3 AC for a pulse frequency of
kW hp 2kHz 4kHz 6 kHz 8kHz 10kHz 12kHz 14 kHz 16 kHz
FSA 0.75 1 22 22 1.87 154 1.32 1 0.99 0.88
14 15 31 3.1 2.635 217 1.86 1.55 1.395 1.24
1D 2 41 41 3.485 287 2.46 2.05 1.895 1.64
22 3 5.9 5.9 5.015 413 3.54 295 2655 236
3 4 77 7.7 6.545 539 462 385 3465 308
FSB 4 5 10.2 10.2 8.67 714 6.12 51 459 4.08
55 75 132 132 11.22 924 7.92 66 5.94 5.28
75 10 18 18 153 126 10.8 9 8.1 72
FSC 1 15 26 26 221 18.2 156 13 THr 104
15 20 32 32 272 224 19 18 14.4 12.8
FSD 185 25 38 38 323 266 228 19 17 15.2
22 30 45 45 382 315 27 225 20.2 18
30 40 60 60 51 42 36 30 27 24
37 50 75 75 63.7 525 45 375 337 30
FSE 45 60 20 90 76.5 63 54 45 40.5 36
55 75 110 110 935 77 66 55 495 44
FSF 75 100 145 145 123.2 101.5 87 725 65.2 58
90 125 178 178 151 1246 107 89 80.1 71.2
110 150 205 1435 103 82 = = - -
132 200 250 175 125 100 - - - -
FSG 160 250 302 2114 151 121 - - - -
200 300 370 259 185 148 = = - &=
250 400 477 334 239 191 - - - -
FSHY 315 400 585 468 - - - - - -
355 450 655 524 = - = = = =
400 500 735 588 - - - - - -
YR 450 500 840 672 = - = = = =
500 600 910 728 = - - = - =
560 700 1021 817 = = = = = =
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Figure 10: Derating data of pulse frequency (690V 3AC G120X)

Engineering

Frame size Rated power 1) Rated output current in A (at an ambient temperature of 45 °C (113 °F))
at 50 Hz 690 V 3 AC  for a pulse frequency of
kW hp 2 kHz 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
FSD 3 4 6 36 - - - - _ _
4 5 7 4.2 - - - - _ _
5.5 75 10 6 - - - - - _
75 10 13 7.8 - - - - - _
1 10 16 96 - - - - _ _
15 15 21 126 - - - - - _
185 20 25 15 - - - - - _
22 25 29 174 - - - - _ _
30 30 38 228 - - - - _ _
37 40 46 276 - - _ - - _
FSE 45 50 58 348 - - - - _ _
55 60 68 408 - - - - _ _
FSF 75 75 20 54 - - - - - _
90 100 112 67.2 - - - - - _
110 125 128 76.8 - - - - _ _
132 150 158 948 - - _ - - _
FSG 160 150 196 118 - - - - - _
200 200 236 142 - - - - - _
250 250 288 173 - - - - - _
FSH 2 315 350 330 215 - - _ _ _ _
355 400 385 250 - - - - - _
400 450 420 273 - - - - - _
450 500 470 306 - - _ - - _
FsJ 2 500 500 520 338 - - _ _ _ _
560 600 580 377 - - - - - _
630 700 650 423 - - - - - —
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2.1.3. Complete the Inverter article number (MLFB) of G120X
Check following items to complete the article number of the converter:
e Version for harsh environment conditions
- Coated modules for increased resistance to humidity and dust (Class 3C2)
- PCB coating for environmental class/harmful chemical sub-stances Class 3C3 acc. to [EC 60721-3-3: 2002
e Operator panel

The operator panels support user-friendly local commissioning, control and diagnostics and enable complete
converter data sets to be pre-parameterized and cloned. For G120X the Operator panel IOP-2 is recommended.

Depending on the selection, the G120X can be selected and delivered with following variants:
- Without operator panel
- BOP-2 Basic Operator Panel
- 10P-2 Intelligent Operator Panel
e 1/O extension module

An 10 extension module (2DI/4DO/2AI/2A0) can be added if the integrated 10 terminals are not adequate. For this
application example, an extension module is not necessary.

e EMC filter classes

The converter itself offers the following standards: unfiltered, category C3, category C2 versions acc. to IEC 61800-3.
According to the environment of the place of installation the IEC 61800-3 standard describes the necessary filter class:

- Industrial environment: unfiltered, C3 or C2
- Residential areas, public grids: C2 or better
e Communication interface
The converter supports following communication protocols:
- RS485: USS, Modbus RTU, BACnet /| MSTP
- PROFIBUS
- PROFINET, EtherNet/IP

Figure 11: The article number of G120X

Communication
User interface interface
1/0 expansion

1 empty F PROFINET, EtherNet/IP
2 BOP-2 0 without B USS, Modbus RTU, BACnet
3 10P-2 (standard) 1 with I/O expansion P PROFIBUS
X X X X X
11]12 13114 |15
Surface Voltage class EMC class
2 standard 3C2 C 200-240V U no filter
3 3C3 coating E 380480V A filter, class C2
H 500-690V C filter, class C3
Power range
Degree of
protection 10 0.75kW =1 hp
12 1.1kW=1.5hp
0 1P20 14 1.5kW=2hp

16 2.2kW=3hp

68 630kW =700 hp
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2.1.4. Select the options

There are different options of SINAMICS G120X, with these options, G120X can fulfill specific application requirements:

Options Comments

Line side options  Line reactors Line reactors smooth the current drawn by the converter and thus
reduce harmonic components in the line current.

Line filter With an additional line filter, the converter complies with a higher
radio interference class.

Harmonic filter The line harmonics filters reshape the distorted current back to the
desired sinusoidal waveform.

With the line harmonics filters, the converter fulfills the IEEE 519
standards.

Motor side options dv/dt filter plus VPL  dv/dt filter plus VPL and sinewave filter can reduce the voltage rate of
rise (dv/dt) and peak voltage phase to phase (Vpp), which can protect
Sinewave filter the motor winding.

e Line reactors
FSA to FSG (<=250 kW) G120X feature integrated dual DC chokes, the use of additional line reactors is not necessary.

FSHIJ (>250 kW) G120X have no DC chokes, therefor, line reactors are highly recommended.

e Line filter

G120X complies with following EMC classes with or without an external line filter.

G120X EMC Solutions
category

200 ... 240V 3AC Unfiltered 0.75- 55 kW unfiltered G120X

0.75- 55 kW

380 ... 480V 3AC Unfiltered 0.75- 132 kW unfiltered G120X

0.75- 560 kW
c3 160- 560 kW G120X with integrated C3 filter
C2 0.75- 250 kW G120X with integrated C2 filter

315- 560 kW, G120X with integrated C3 filter, line reactor
+ external line filter C2

C1 0.75- 90 kW, unfiltered G120X with external line filter C1

110 kW, G120X with integrated C2 filter and external line filter C1

500 ... 690V 3AC Unfiltered 3- 132 kW
3- 630 kW
c3 75- 630 kW
c2 3- 250 kW

315- 630 kW, G120X with integrated C3 filter, line reactor + external line filter

Entry ID: 109978066 | V1.0 | 01/2025 © Siemens 2025 | 15
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NOTE:

In order to prevent the EMC filter from being damaged due to overload, the maximum motor cable lengths are limited as
following figure shows:

Figure 12: Maximum motor cable length with compliance to the EMC category

With compliance to the EMC category ~!
Converters with integrated line filter
for observance of the Timit values for conducted RF emissions according to |EC 61800-3 Category C3

= 200 V versions = = = =
= 400 V versions 150/ (492(-) 200/ (B56/-) 200/ (656/-) 150/ (492/-) ¥
« 690 V versions = 150/ (492/-) 150/ (492/-) 150/ (492/-) ¥
Converters with integrated line filter with external line filter Categ
for observance of the Timit values for conducted RF emissions according to IEC 61800-3 Category C2 / EM 55011:2016 Class A
= 200 V versions = = =
= 400 V versions - - - 15[1-‘— (492/-)
= £90 V versions - - - 150/ (492/-)
Converters with integrated line filter
for observance of the Timit values for conducted RF emissions according to IEC 61800-3 Category C2 / EN 55011:2016 Class A
= 200V versions = = = =
= 400 \ versions 150/~ (492/-) 150/ (492/-) 150/ (492/-) -
= £90 V versions - 100/ (328/-) B -
Converters with integrated line filter with external sine-wave filte
for observance of the limit values for conducted RF emissions according tn IEC §1800-3 Category G2/ EN 55011:2016 Class A or according to [EC 61800-3 Category C3
= 200V versions = = =
= 400V versions Category C2 Catego[g cz Category C2 =

FSA: 100/-(328/-) 150/~ (492/-) 150/ (492/-)

FSB: 200/- (6586/-)

Category C3

FSC: 200/ (656/-)
= 690 V versions = = = =
Converters without/with integrated line filter with external line filter Category C1
for observance of the limit values for conducted RF emissions according to IEC 61800-3 Category C1 / EN 55011:2016 Class B
= 200V versions = = = =
» 400 V versions Without integrated line filter ~ Without integrated line filter Without integrated line filter -

50/~ (1641-) < 50/- (164197 FSF < 90 kW: 50/~ (164) ¥

With integrated line filter
FSF 110 kW: 10/ (23.8/-)%

» 590 V versions — - B -

e Line Harmonic filter

Passive Line harmonics filters are available as optional components for 400 V converters of frame sizes FSB to FSG (5.5
kW- 250 kW). When using a passive line harmonics filter, a line reactor is not required.
An THD(I) < 5% is feasible with a passive harmonic filter for nominal current conditions.

Restrictions of using the line harmonics filter:
- The permissible line voltage is 380V ... 415V 3 AC £10 %.

- The maximum permissible output frequency is 150 Hz.

o dv/dt filter plus VPL and sinewave filter

The output of the converter is PWM pulse voltage instead of a sinewave voltage. This causes high voltage rates of rise
(dv/dt) and voltage spikes phase to phase (Vpp) on the motor winding. This high dv/dt and Vpp could shorten the service
life of the motor if the motor is sensitive and not made for such loads.

The manufacturer of the motor specifies the allowed dv/dt and Vpp Values for its solution.

Output options such as dv/dt filter with VPL (voltage peak limiter) or sinewave filter can reduce the dv/dt and Vpp
significantly, which can protect the motor winding.
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Figure 13: Typical dv/dt and Vpp values at the motor terminals with different configurations

Without reactor or filter

With motor reactor

KVis Ver/ Viine
T 6 = 6 4=
5 . 54
& >
B
3 Without reactor or filter T
w 41 < 44
@ ©
X g
3 E
T 34 Z 34
o 3
=4 With motor regctor 2
g 5 With dviet filter 2
compact plus VPL P s it
With dvfdt fiter S AN
4 Plus yPL 4 | with dvidt fiter
Wiith sine-wave fiter
............................
o T T T o }
o] 100 200 300 m 0 100
Motor cable length ————=

T compact plusVPL i guja itor

plus VPL
With sineswave filler
!

T T
200 300 m
Motor cable length ———=

For well pump applications, since the special design of the submersible motor requires a reduced dv/dt and peak voltage

value, the output option dv/dt filter plus VPL (voltage peak limiter) is recommended.

The following table shows the restrictions of dv/dt filter plus VPL and sinewave filter.

Restrictions

dv/dt filter plus VPL

sinewave filter

comments

Line voltage 400V converter 400V converter
690V converter
Power range FSD - FSJ FSA - FSG

400V converter, 18,5 kW — 560 kW
690V converter, 3 kW — 630 kW

0,75 kW — 250 kw

Output frequency

Maximum 150 Hz

Maximum 150 Hz

Check if it can meet the motor
operation frequency

Pulse frequency

Maximum 4 kHz

Maximum 8 kHz for
converters up to 90 kW

4 kHz for converters
above 90 kW

Derating caused by pulse frequency
need to be considered for > 110 kW
converter with sinewave filter

Output voltage

97% of Line Voltage

85% of the line voltage

To compensate the losses of the
sinewave filter, the inverter needs
to be sized according to the
resulting current due to lower
motor voltage.

Restrictions when using a output filter system

Motor type dv/dt Filter plus VPL Sinewave Filter Comments
Asynchronous (ASM) YES YES
Synchronous (PM, SRM) YES NO dv/dt filter is recommended

for PM motors

Entry ID: 109978066 | V1.0 | 01/2025
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NOTE:
Usage of dv/dt filter:

- Installing the IP20 filter in an enclosure is required.

Engineering

- The dv/dt filter plus VPL may be damaged if it is not activated during commissioning.

Activate the dv/dt filter plus VPL during commissioning via parameter p0230.

- The dv/dt filter plus VPL and the converter may be damaged if they are not connected properly.

Figure 14: Connecting converters FSA to FSG and dv/dt filter with VPL

Line side option Converter dv/dt filter with VPL
[ T
1 I_AII \L“ 1U1\ |1U2
— T '
L2! ‘ ‘ L2 vt % lv2
T 1 I 1 I
L3l L3 1W1! 11wz
1 i ‘ | . 0 |
PE| |PE’ PE1| |PE2
[ [
1 R1 F3
L2 DCNS 1102
pcps! [1v2
L3 PE| [ 1w2
—__=
PE Voltage Peak Limiter

Figure 15: Connecting converters FSH/FSJ and dv/dt filter with VPL

Line filter Line reactor Converter dv/dt filter plus VPL
T | [ |
— L1l IL1" U1, 11u2
| I o |
2! [E: vl lv2
| | |
L3| L3 TWTI 11W2
= | | | |
PE| lper PE1l lpE2
I____] L____]
DCP DCN
L1 DCNS || 1U2
pcpsl lv2
L2 }
PE, w2
L3 —__=
PE Voltage Peak Limiter

Usage of sinewave filter:

- Installing the IP20 filter in an enclosure is required.

- The sine-wave filter may be damaged if it is not enabled in the drive during commissioning.

Activate the sine-wave filter during commissioning via parameter p0230.

Set the sine-wave filter data during commissioning according to the electric specifications.

- The inputs and outputs of the sine-wave filter should not be swapped because this can damage the frequency converter.

Figure 16: Connecting converters and sinewave filter

1U1 —-—_f_—_f_— 102

FC | 1vi —mmm—4—T 1V2

W1 Ai#—'l_—»— W2
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If there is no request of compliance to the EMC category, output options can extend the maximum motor cable length, as

the following figure shows:

Figure 17: Maximum motor cable length without compliance to the EMC category

Maximum permissible motor cable lengths (shielded/unshielded) in m (ft)

FSA to FSC

FSD and FSE

FSF and FSG

FSH and FSJ

Without compliance to the EMC category

Converters without optional power components

» 200 V versions 150/300 (492/984) 200/300 (656/984) FSF- 300450 (984/1476) -

» 400 V versions 150/300 (492/984) 200/300 (656/984) 300/450 (984/1476) 150/200 (492/656)
» 530 V versions - FSD = 30 kw: 200/300 (656/984) 3007450 (284/1476) 150/200 (492/656)
FSD 37 kW, FSE: 300y450 (984/1476)

Converters with one optional output reactor
» 200 V versions - - - -
» 400 V versions - 200/300 (656/2984) 1) 300/450 (984/1476) 1) 300/450 (984/1476)
» 630 V versions - 3560/525 (1148/1723) 525/800 (1723/2625) 300450 (984/1476)
Converters with two in series connected optional output reactors '
= 200 V versions - - - -
» 400 V versions - 3507525 (1148/1723) 525/800 (1723/2625) -
= 690 V versions - - — -
Converters with optional sine-wave filter
» 200V versions - - - -
» 400 V versions 200/300 (B5E/984) 200/300 (656/984) FSF: 200/300 (656/984) -
FSG: 300/450 (984/14786)
= 690 V versions - - — -
Converters with optional dv/dt filter plus VPL
» 200 V versions - - - -
» 400 V versions - 3560/525 (1148/1723) B50/800 (2133/2625) 300450 (984/1476)
» B30 V versions - FSD < 30 kW 350y525 (1148/1723) 450/625 (1476/2051) 300450 (984/1476)

FSD 37 KW, FSE: 450/625 (1476/2051) %
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2.2. Drive wiring diagrams

2.2.1. Basic version

Figure 18: Converter wiring diagram of the basic version

L1
L2 A
L3 M - e |

PE A A

o

9 {4 69 3
P24VDI0O DI1 DI2 DI3 DI4 DI5S GND DI COM Al

§ 3 Doo DO1
P | | A00
Q Uz v2 w2 @ 14 15 181920 232425 12 13
T ]
| e | -
I Outpt I
| option |
| |
| |
| |
l——(—-bh_)__l
17
|
M |
|
(IR
7

The terminals are assigned as follows:

DI 0 = ON/OFF2

DI 5 = Fault acknowledgement

Al 0 = PID setpoint from LOGO! PLC

Al 1 = PID actual value from the pressure sensor (p220)
AO 0 = Actual speed, to LOGO! PLC

DO 0 = Drive status bit, fault present

DO 1 = Drive status bit, operation

It is recommended to use macro-42 of the G120X to quickly define these terminal functions.
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2.2.2. Advanced version
Figure 19: Converter wiring diagram of the advanced version
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In remote control mode, S7-1200 and G120X exchange command and status data via PROFINET bus.
In local control mode, 10 terminals are defined as follows:

DI 0 = ON/OFF

DI 4 = Locall remote switch

DI 5 = Fault acknowledgement

Al 0 = Speed setpoint

AO 0 = Actual speed

DO 0 = Drive status bit, fault present
DO 1 = Drive status bit, operation

It is recommended to use the macro-57 of the G120X. This macro enables the PROFINET bus connection and data
exchange in between G120X and SIMATIC S7-1200.

In local control mode, the function of DI 0 and Al O are different with the definition of the macro-57. Consequently, the
configuration of these IO terminals needs to be adapted afterwards. The detailed steps will be introduced in chapter 2.3.
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2.3.

2.3.1.

Engineering

Drive setup process

Setup process for asynchronous motor

The following table shows how to commission the asynchronous motor with an IOP-2.

Instruction

Description

oosaws  hlg@sew 0 h|
Actual speed 0rpm Quick Setup
Actual speed ov
o W=

Go to “Advanced Setup” menu from the initial screen.
Note:

Use Advanced Setup menu to change the hardware options setup,
e.g. dv/dt filter plus VPL.

£} Setup BA®h
Advanced Setup

%) « Factory Reset

by « Hardware Options
4- v Control Type

<= @Motor Data

4% « Limit Settings

«ESC|XESCas % OK|BOK,,

Reset to factory setting

£} Setup ?AAO ih

Advanced Setup

# v Drive Information

) « Factory Reset
{5y « Hardware Options |
- v Control Type

4= QMotor Data

4T « Limit Settings

«ESC|XESCas % OK|BOK,,

Hardware options

motor reactor

Enter its inductance and number of reactors connected in series.
dv/dt filter

Select this option to activate filter protection.

sinewave filter Siemens or 3rd party

Enter its inductance and capacitance values from filter nameplate
or data sheet.

If Siemens filter is selected the values are pre-filled already and
should equal nameplate data.

{3} Setup 'AAO ¢h

Control Type
O Standard Drive Control

@® Dynamic Drive Control

O Expert

«ESC|XESCas

Control type

For induction motors, both Standard Drive Control and Dynamic
Drive Control are available.
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£ setup BAD&

Motor Data i

Type Induct
Voltage 400V
Current 5.90 Arms
Power 2.20kw
Speed 1425.00 rpm
Voltage 400 Vrms

QESC[XESCas

Motor data
Standard- [EC or NEMA
Type- Induct

Other data- according to the nameplate or datasheet of the motor

L3} Setup BAASHh
a

Limit Settings

Min. Freq. 10.00 Hz
Max. Freq. 50.00 Hz
Quick Stop (OFF3) 0.00s
Ramp-up Time 10.00s
Ramp-down Time 10.00s
Max. Current 8.85 Arms

«ESC[XESCas #Z 0K

Limit Settings

Supply voltage- actual line voltage
Min/ Max. Freg- speed limitation
Ramp-up/ Ramp-down Time-

Max. Current- current limitation

1% Setup BAS L

1/0 Setup <«CDSO» H
Select Macro (57)

CDS Select

2104:0 2nd acknowled...
Fault

IEEH BIeXdl On/off

| & | Speed

«ESC|XESCas # OK

110 Setup

Select a most matched macro for the application.

For basic version, use macro-42.

For advanced version, use macro-57.

Advanced Startup
4= v Motor Data
47 v Limit Settings
i7i v Optimisation
[$ v 1/O Setup
| + Fieldbus Setup

€ ESC| XESCas

Fieldbus Setup
For basic version, skip this step.

For advanced version, select PROFINET.

13 Setup BADh

Settings saved successfully

Skip from the Advanced Startup menu by pressing Ok or ESC key for

2s and confirm Save Settings.
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Go to "Parameters” menu, set following parameters manually:
Protection for 3rd party sinewave filter
p1800 (pulse frequency) = nominal pulse frequency of the filter.

Adjust the 10 terminals function for advanced version.

p840[1] =r722.0, DI 0 is the ONJOFF1 source for the local mode.
p1070[1] =r755.0, Al O is the speed setpoint for the local mode.

p756[0] = 0, set the type of Al 0 to 0-10V, a negative direction
speed setpoint is not allowed for pump application

oo Status oh J1if Parameters +
Parameter Groups >
Actual speed 9rpm Search by number
y parameters
Changed parameters .
Actusl speed LA Parameter filter
ENER
1§ Parameters &
_Search by number
To enter a parameter number
turn the wheel and press OK
[Soooo
) setup BAQ®H [Joostas h
Actual speed 0rpm
Next ON command will initiate
Motor Data Identification Actual speed ov

Switch to Hand mode, use the IOP-2 to enable the converter,
complete the standstill motor identification.

2.3.2.

NOTE:

Setup process for synchronous motor

For synchronous motor operation it is recommended to use the dv/dt filter only. Due to its different characteristic a
sinewave filter is not applicable for permanent synchronous motors.
The setup procedure is in detail described in a SIOS notification for SINAMICS G120X with Permanent synchronous
motors. Please see the guidance document from the link below:

https://support.industry.siemens.com/cs/ww/en/view/109780815

Instruction

Description
»
'Quick Setup
Actual speed 0rpm Advanced Sehip
Actual speed ov
o (W] =]

Go to “Advanced Setup” menu from the initial screen.

{3} Setup BA® &
i |

Advanced Setup

3 v Drive Information
%) « Factory Reset

Hy + Hardware Options
- v Control Type

4= @Motor Data

4% « Limit Settings

«ESC|XESCas b OK|BOK,,

Reset to factory setting.

£ sewp BA®h

Advanced Setup iR

# v Drive Information

%) « Factory Reset
|5y + Hardware Options |
- v Control Type

4= @ Motor Data

47 « Limit Settings

«ESC|XESCas % OK|BOK,,

Hardware options

motor reactor

Enter its inductance and number of reactors connected in series.

dv/dt filter

Select this option to activate filter protection.
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Engineering

{3} Setup BA®H

Control Type £l
O Standard Drive Control

@® Dynamic Drive Control

O Expert

«ESC|XESCas % OK

Control type

For synchronous motors, select Dynamic Drive Control.

13 Setup EAASh

Motor Data [ |

Type Induct
Voltage 400V
Current 5.90 Arms
Power 2.20kw
Speed 1425.00 rpm
Voltage 400 Vrms

£ Setup BAS S

Temp Sensor i |

@® No sensor

O PTC A&T

Motor data
Standard: IEC or NEMA
Type: Sync

Motor rated data: according to the motor name plate.

Temp sensor: select the correct type of sensor. If no sensor, please
set p612 = 0 to deactivate the motor thermal model (no thermal

model for PM motors)

Other recommended motor parameters:

p341, motor moment of inertia, kgm?

p342, ratio between the total and motor inertia
p350, motor stator resistance, cold, Ohm

p352, cable resistance, Ohm, if length exceeds 5m
p356, Motor stator inductance q axis, mH

p357, Motor stator inductance d axis, mH

Ld¢ and Lq are important for PM motor commissioning.

O KTY84

O Bimetal NC A&T

O PT1000

€ ESC| XESCas
£} setp BA® .
Limit Settings Bd
Min. Freq. 10.00 Hz
Max. Freq. 50.00 Hz
Quick Stop (OFF3) 0.00s
Ramp-up Time 10.00s
Ramp-down Time 10.00s

Max. Current 8.85 Arms

«ESC|XESCas 70K

Limit Settings

Supply voltage- actual line voltage
Min/ Max. Freg- speed limitation
Ramp-up/ Ramp-down Time-

Max. Current- current limitation

1% Setup BAA®h

1/0 Setup «CDSO» H
Select Macro (57)

CDS Select

2104:0 2nd acknowled...
Fault

I BIeXdl  On/off

IESH oY Speed

«ESC|XESCos # OK

110 Setup
Select a most matched macro for the application.
For basic version, use macro-42.

For advanced version, use macro-57.
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Advanced Startup
4= v Motor Data
7 v Limit Settings
71 v Optimisation
[ « 1JO Setup
|¢h + Fieldbus Setup

€ ESC| XESCas L OK | B OKas

Engineering

Fieldbus Setup
For basic version, skip this step.

For advanced version, select PROFINET.

G} Setup PAAQ ;h

Settings saved successfully

Skip from the Advanced Startup menu by pressing Ok or ESC key
for 2s and confirm Save Settings.

oo Status ih [l perameters &+

Parameter groups >

Actual speed 0rpm

Search by number
My parameters

: Changed t
Actual speed ov ianged parameters

Go to "parameters” menu, set following parameters manually:
Adjust the 10 terminals function for advanced version:
p840[1] =r722.0, use DI 0 as the ON/OFF1 for the local mode.

p1070[1] =r755.0, use Al 0 as the speed setpoint for the local
mode.

p756[0] = 0, set the type of Al 0 to 0-10V, a negative direction
speed setpoint is not allowed for pump application

Parameter filter
it Parameters i
Search by number
To enter a parameter number
turn the wheel and press OK
[§oooo
B sewr YO EE T
Actual speed 0rpm
Next ON command will initiate ?
Motor Data Identification Actual speed ov

Switch to Hand mode, use the IOP-2 to enable the converter,
execute standstill motor identification.
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Application software engineering

3. Application software engineering
3.1. Application engineering of the basic version with LOGO!
3.1.1. Local/Remote control

Macro-42 is selected for this basic version solution, the 10 terminals’ functions are defined as following figure shows:
Figure 20: Function description of macro-42

1 [+10V out ' -y
2 [GND H Manual(Di4=0

J iEnable Auto[DT4=1 i Setpoint

0+

|

—_
+
Bl

Actual value for PID technology controller

85[A0 147 Current actual value

s
I—g 12]A0 0+ Speed actual value
s

9 [+24V out
28|GND

69/DI COM

+——"—5 [DI0 ON/OFF2
+——"—16[DI 4 Switchover, manual « auto

— —17IDI 5 Acknowledge fault

—&-18]DO O NC Fault
19]D0 0 NO
+——20/DO 0 COM
23|DO 1 NC Operation
+——®-24]D0 1 NO
+——25/D0 1 COM

97/D02COM"| Ready for operation
H—®H98/D0 2 NO "
99DO2NC"
94/DO3COM"|  Alarm

95/DO3NQ "
L—&H96/D0 3NC"

' With I/0 Extension Module

For the local control, it is feasible to use 1/0 terminals or the IOP-2 operate panel. The following table show how to control
the drive via "HAND mode” function of the IOP-2.

Description Instruction

Switch to "Hand mode” by pressing the “Hand/Auto” button.

Setpoint
Actual speed 0rpm

Actual speed ov

Setpoint 14.00%
0 200]

Use the touch-wheel to set the speed setpoint.

Use the ON/OFF button to enable or disable the converter.
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3.2. Application engineering of basic version with RTU 3051C

3.2.1. Communication Setup for Modbus RTU

Modbus RTU version G120X use its RS485 interface to communicate with a master. This interface is located at the bottom
of the converter. The converters should be connected to the Modbus RTU bus as following figure shows:

Figure 21: Modbus RTU bus connection

Bus terminating resistor

% E!!- % SEIR
Master ] ]
. OFF i TON
s ! [l
ON
12345 12345 12345
[ I111 T111 |
N S S/
A S 4 \} 77777 / \\}777:::7777/
NOTE:

The bus-terminating resistor for the first and last nodes must be switched-in.
Setup for Modbus RTU communication

e Communication address (permissible addresses : 0 ... 31)
Set the address via p2021, then power off and power on the converter to activate the new address.
e Fieldbus protocol selection

p2030 = 2 (Modbus RTU)

e Baud rate (setting range : 4800 bit/s ... 187500 bit/s)

Set the Baud rate via p2020:

4: 2400 baud

5:4800 baud

6: 9600 baud

7:19200 baud

8: 38400 baud (default setting)

9: 57600 baud

10: 76800 baud

11:93750 baud

12: 115200 baud

13: 187500 baudp2020 =7, 19200 bit/s

e Parity

Set the parity mode via p2031:

p2031 = 0: No parity, 1 stop bit or 2 stop bits

p2031 = 1: Odd parity, 1 stop bit

p2031 = 2: Even parity, 1 stop bit (default setting)

p2031 = 3: No parity, 1 stop bit
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e Fieldbus monitoring time

Set the monitoring time via p2040 (Setting range: 0 ms ... 1999999 ms)

Application software engineering

If process data is not transferred within one cycle of the fieldbus monitoring time, then the converter shuts down with
fault FO1910. The more slaves that are connected in the network, the longer the fieldbus monitoring time must be.

p2040 = 0 means that the bus monitoring is deactivated.

The common Modbus registers are listed in bellow table:

Registers Description Acess  Unit Scaling Value range Data/ Parameter
40100 Control word RIW - 1 - Process data 1
40101 Main setpoint RIW - 1 - Process data 2
40110 Status word R - 1 - Process data 1
40111 Main actual value R - 1 - Process data 2
40342 Output frequency R \ 1 0..32767 R0024

40343 Output voltage R \ 1 0...32767 R0025

40344 DC link voltage R \ 1 0...32767 R0026

40345 Current actual value R A 100 0..163.83 R0027

40346 Actual torque value R Nm 100 -325.00 ... 325.00 RO031

40347 Actual active power R kW 100 0...327.67 R0032

40348 Energy consumption R kWh 1 0..32767 R0O039

It is recommended to use Macro-51 to quickly set Modbus RTU applications.

Figure 22: Function description of macro-51

(|
o

L Control via Modbus RTU: 38400 baud

85

AOQ 1+7

86

AO GND"

o[o

12

AO 0+

13

AO GND

9

+24V out

28

GND

69

DI COM

I

5

DI0 ON/OFF2

17

DI5

18

DOONC

Fault

19

DO ONO

20

DO 0 COM

23

DO 1NC

Operation

24

DO 1NO

25

DO 1 COM

97

DO 2 COM"

98

DO2NQ?

[o]]é [ o\l ]

99

DO2NC"

94

DO 3 COM"

Alarm

95

DO3NQ"

:

96

DO3NC!

Current actual value

Speed actual value

Acknowledge fault

Ready for operation

In addition to the IO terminals definition, Macro-51 also set the following Modbus RTU related parameters:
p2020 = 8, 38400 baud rate
p2030 = 2, select Modbus RTU protocol

p2040 = 65000, field bus monitoring time
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3.2.2. Local/Remote control

Application software engineering

The Local / Remote control function can be realized with I0P-2 as described in chapter 3.1.1Local/Remote control.

3.3. Application eng

version

3.3.1. Communication setup

ineering of advanced

For the advanced version, the PLC and G120X converter exchange data via PROFINET communication, both cyclic and

acyclic communication.

For the pump control task, cyclic communication and standard telegram 1 are adopted as below figure shows:

Figure 23: Hardware configuration for communication between PLC and converter

dr (a0 Groacs o] ) B (] L[] @ 2

PLC_1
CPU1215C

PNJIE_1: 192.168.01

PLC_1.PROFINET IO-Syste .

9,
IE|| %

gi20x & '
SINAMICS G120... '

PLC 1

= Device overview
&l ¥? .. |Module
~ g120x
» PNAO
~ DRIVE_1

Module Access Foint
without PROFlsafe

Standard telegram 1, PZD-2/2

PNJIE_1: 192.168.0.2

Thanks to the TIA PORTAL integrated instruction block “SinaSpeed”, it is very easy to realize the speed control function:

Figure 24: SinaSpeed Function Block instruction

¥  Network 1: speed control

Options =

Wy Wt e B =5 H

- - - z

%DB2 > |Favorites = 8

“SinaSpeed_DB" > | Basic instructions 3

a

Sinaspeed > | Extended instructions

EN ENO > | Technology %

TRUE TRUE > | Communication y

“Pump” Enable —| e ' "Pump” Enabled 2
3 EnableAxis AxisEnabled | Optional packages I £

_ FALSE FALSE Name Description

Pump’® ACK -~ [AckErTor Lockout-~"Pump”inhibked » [ ] SIMATIC ident ==
499.9695 ~ [ SINAMCS A

“Pu Actvelocity— "Pump” AcSpeed 2 SinaPos Instruction for position 2
FALSE & sinaspee Instruction for speed- &
Error-—+ & SinaPars Instruction for acyelic ¢ 4 ]

SR :fwa:’a::d :n:(m(aon :ra(y\:hcnr J.,._,J

Swas— Sinalnfee Instruction for controlli =

» [} Energy Suite extenzions =12

- 16#0000 =

Diagid— 9
|—

- 1

Z

— HWDSTW =

3

28 a

—HWDZSW

The interface of “SinaSpeed” instruction is explained in the following table:

Signals Type Meaning

EnableAxis BOOL "EnableAxis" = 1 — switching on the drive

AckError BOOL Acknowledgement of axis fault — "AckFlt"=1

SpeedSp REAL Speed setpoint

RefSpeed REAL Rated speed of the drive —»p2000

ConfigAxis WORD Other control bits of STW1, keep it in default 16#3F if no other control bit need to be adjusted.
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HWIDSTW HW_10 Symbolic name or HW ID on the SIMATIC S7-1200/1500 of the setpoint slot
HWIDZSW HW_IO Symbolic name or HW ID on the SIMATIC S7-1200/1500 of the actual value slot
AxisEnabled | BOOL Operating mode is executed or enabled
Lockout BOOL 1 = switch-on inhibit active
ActVelocity REAL Actual speed -> depending on the normalization factor RefSpeed
Error BOOL 1 = group fault present
Status INT 16#7002: No error — block is being processed
16#8401: Error in drive
16#8402: Switching on inhibited
16#8600: Error DPRD_DAT
16#8601: Error DPWR_DAT
DiaglD WORD Expanded communication error -> SFB call error
3.3.2. Local/remote control

It is recommended to use macro-57 to realize local/remote control with PROFINET communication.

Figure 25: Macro 57 function chart with wiring diagram
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o

L

AQ 147

s

AQ GND "

AQ 0+

o1

AQ GND

(
i

Control via PROFIdrive telegram 1
:= [[Z=1) Control via terminal strip

i Current actual value

| Speed actual value

4 = 1] Mo function

“ = 1) Jogging 1
= [J] No function

= 1) Jogging 2

T

|

—{T6]DI4 :
—" : Acknowledge fault
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NC

19
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20

DOOD

COM

23

DO

NC

24

DO 1

NO

25

DO 1

COM

a7

DO 2

Com™

98

DO 2

NO Y

99

DO 2

NC'

(6116 [ &

94

DO

COM™

95

DO

NO Y

:

96

DO

NC'

--{ Switch over control and speed setpoint

Telegram 1, PZD2

R .
Jogging 1 or 2 Speed setpoint
Speed setpoint
Fault

Operation
Ready for operation

Alarm

After selecting macro-57, following parameters will be set automatically:

DI 0 = Jogging1 (local mode), 150 rpm in default

DI 1 =Jogging?2 (local mode), -150 rpm in default

DI 4 = |locall remote switch

DI 5 = Acknowledge faults (local mode)

DO 0 = Drive status signal, fault

DO 1 = Drive status signal, operation

AO 0 = actual speed
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In local control mode, DI 0 is expected to be the ON/OFF command, while Al 0 (0-10V) is the speed setpoint. This is
different with the default setting of the macro-57. Consequently, the configuration of the 10 terminals needs to be
adapted manually.

3.3.3. Add on for digitalization

The PLC can sample the actual values of the convert via PROFINET communication, these actual values can be transferred
to other platforms, for example a MQTT based cloud. It provides the possibilities to analyze the equipment operation
status and to improve the control method, which is a typical application of digitalization.

Acyclic communication is adopted to sample the actual values of the converter because its simplicity and flexibility:
customers don't need to change the telegram and it's possible to read all parameters, including those non-BICO
parameters.

In this reference, the PLC reads following parameters via acyclic communication:

Parameter Comments

r66 output frequency

r68 output current

r35 motor temperature

r37 converter temperature

r42 energy consumption
3.34. Read data from the drive

With the integrated instruction block “SinaPara”, it's very convenient to build acyclic communication between PLC and
converter.

Figure 26: SinaPara function block instruction

v  Network 2: read actual values

%DB4

"SinaPara_DB"
SinaPara
{EN ENO
TRUE FALSE
WMO.5 Ready--
"Clock_1HZ" —{start FALSE
FALSE L
-=-|ReadWrite TRUE
— ParaNo Done|
16#01 FALSE
— AxisNo Error =
—hardwareld 16#0000_0000
Errorid —
"Pump” Actual 16#0000
Values |=Parameter Diagld—

The interface of “SinaPara” instruction is explained in the following table:

Signals Type Meaning

Start BOOL Start of the job (0 = no job or cancel job; 1 = start and execute job)

ReadWrite BOOL Job type: O=read, 1=write

ParaNo INT Number of parameters — 1t016

AxisNo BYTE Axis number/axis ID/DO number in multi-axis system, 16#01 for G120X

Hardwareld | HW_IO Hardware ID of the module access points / actual value telegram slot of the axis or drive
See Figure 27: Hardware Id for acyclic communication
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Parameter SinaParameter | List of parameters (max. 16 parameters)

Ready BOOL Checkback signal for connecting in LAcycCom environment; 1 = job ended or job
canceled (one cycle long)

Busy BOOL Job being processed if "Busy" — 1

Done BOOL Job completed means edge change from 0 — 1

Error BOOL Group error active a "Error" — 1

Errorld DWORD 1st word — binary-coded as to which parameter access is faulted
2nd word: type of fault

Diagld WORD Expanded communication error — SFB call error

The hardwarelD can be found through the following path: “G120X properties” — “System constants” — “xxxx
Module_Access_Point”, as shown in the following figure:

Figure 27: Hardware Id for acyclic communication

General |I0tags ISystemconstants ITexts I

Name Type Hardware ident.. |Used by
48 9120x~PN-I0O~Port_1 Hw_Interface 274 PLC_1
A g120x-PN-I0-Port_2 Hw_Interface 275 PLC_1
A 9120%-PN-IO Hw_Interface 273 PLC_1
& 0120x~Proxy Hw_SubModule 272 AC_1
& 9120x~Head Hw_SubModule 276 Ac.
& g9120x~DRVE_1 Hw_SubModule 277 PLC_
& [ 9120x-~DRIVE_1~Module_Access_Point Hw_SubModule 278 | T
42 g120x-DRVE_1-withoul_PROFIsafe Hw_SubModule 279 PLC_1
& 0Q120x~DRNVE_1~Standard_telegram_1__PZD-2_2 Hw_SubModule 280 PLC_1

By using the “SinaPara” instruction, up to 16 parameters can be read in one read task. In this example, r35 (motor
temperature), r37 (converter temperature), r42 (energy consumption), r66 (output frequency) and r68 (output current)

are read.
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Figure 28: Read actual values from the converter
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3.3.5. Set sample cycle

In the previous example, the clock memory “clock_1Hz" is used as the start command of the “SinaPara” instruction, it
means the actual values are read once per second.

It's also feasible to call “SinaPara” block in a cyclic interrupt OB30 and set the sample time via the cycle time of the cycle
interrupt OB.

Figure 29: Set sample cycle time via OB30
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Appendix

4, Appendix
4.1. Service and support

SiePortal

The integrated platform for product selection, purchasing and support - and connection of Industry Mall and Online
support. The SiePortal home page replaces the previous home pages of the Industry Mall and the Online Support Portal
(SI0S) and combines them.

e Products & Services
In Products & Services, you can find all our offerings as previously available in Mall Catalog.

e Support
In Support, you can find all information helpful for resolving technical issues with our products.

e mysSieportal
mySiePortal collects all your personal data and processes, from your account to current orders, service requests and
more. You can only see the full range of functions here after you have logged in.

You can access SiePortal via this address:

Technical Support

The Technical Support of Siemens Industry provides you fast and competent support regarding all technical queries with
numerous tailor-made offers — ranging from basic support to individual support contracts.
Please send queries to Technical Support via Web form:

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with practical experience, innovative learning
methods and a concept that's tailored to the customer’s specific needs.
For more information on our offered trainings and courses, as well as their locations and dates, refer to our web page:

Industry Online Support app

You will receive optimum support wherever you are with the "Industry Online Support" app. The app is available for iOS
and Android:

D Avai Iahlﬁ' an TI'IE!' ) ANDROID &P ON

App Store » Google play
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https://sieportal.siemens.com/en-ww/home
https://support.industry.siemens.com/cs/my/src?lc=en-WW
https://www.siemens.com/sitrain
https://apps.apple.com/us/app/siemens-industry-online-support/id478868966
https://apps.apple.com/us/app/siemens-industry-online-support/id478868966
https://play.google.com/store/apps/details?id=com.siemens.industry.onlinesupport&hl=en
https://play.google.com/store/apps/details?id=com.siemens.industry.onlinesupport&hl=en

4.2. Application support

Siemens AG

Digital Industry

Motion Control

Motion Control Asia Pacific

DI MC AP PPM&S V-GMC Infrastructure team
No. 19, Suyuan Road

Nanjing, China, 211100 P.R. China

mailto: gmc.tech.team.infrastructure-drive@siemens.com

Appendix

4.3. Links and literature
No. Topic
\1\ Siemens Industry Online Support

https://support.industry.siemens.com

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109978066

\3\

4.4, Change documentation
Version Date Modification

V1.0 01/2025 First version
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