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Legal information 
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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://www.siemens.com/cert. 

 

https://www.siemens.com/global/en/general/terms-of-use.html
http://www.siemens.com/cybersecurity-industry
http://www.siemens.com/cybersecurity-industry
https://www.siemens.com/cert


Introduction 

Entry ID: 109978066 | V1.0 | 01/2025  © Siemens 2025 | 3 

Table of contents 

1. Introduction .................................................................................................................................. 5 

1.1. Overview ..................................................................................................................................................... 5 

1.1.1. Basic version with LOGO! .............................................................................................................................. 6 

1.1.2. Basic version with RTU 3051C ....................................................................................................................... 7 

1.1.3. Advanced version ......................................................................................................................................... 8 

1.2. Components used ........................................................................................................................................ 9 

2. Engineering ................................................................................................................................ 10 

2.1. G120X selection ......................................................................................................................................... 10 

2.1.1. Line voltage and rated current of the converter............................................................................................ 10 

2.1.2. Derating factors .......................................................................................................................................... 11 

2.1.3. Complete the Inverter article number (MLFB) of G120X ................................................................................ 14 

2.1.4. Select the options ....................................................................................................................................... 15 

2.2. Drive wiring diagrams ................................................................................................................................. 20 

2.2.1. Basic version .............................................................................................................................................. 20 

2.2.2. Advanced version ....................................................................................................................................... 21 

2.3. Drive setup process..................................................................................................................................... 22 

2.3.1. Setup process for asynchronous motor ........................................................................................................ 22 

2.3.2. Setup process for synchronous motor .......................................................................................................... 24 

3. Application software engineering ................................................................................................ 27 

3.1. Application engineering of the basic version with LOGO! .............................................................................. 27 

3.1.1. Local/Remote control .................................................................................................................................. 27 

3.2. Application engineering of basic version with RTU 3051C ............................................................................. 28 

3.2.1. Communication Setup for Modbus RTU ....................................................................................................... 28 

3.2.2. Local/Remote control .................................................................................................................................. 30 

3.3. Application engineering of advanced version ............................................................................................... 30 

3.3.1. Communication setup ................................................................................................................................ 30 

3.3.2. Local/remote control ................................................................................................................................... 31 

3.3.3. Add on for digitalization ............................................................................................................................. 32 

3.3.4. Read data from the drive ............................................................................................................................. 32 

3.3.5. Set sample cycle ......................................................................................................................................... 34 

4. Appendix .................................................................................................................................... 35 

4.1. Service and support .................................................................................................................................... 35 

4.2. Application support .................................................................................................................................... 36 

4.3. Links and literature ..................................................................................................................................... 36 

4.4. Change documentation .............................................................................................................................. 36 



Introduction 

Entry ID: 109978066 | V1.0 | 01/2025  © Siemens 2025 | 4 

Image directory 
Figure 1: Topology of the basic version .......................................................................................................................... 6 
Figure 2: Topology of the basic version with RTU ............................................................................................................ 7 
Figure 3: Topology of the advanced version ................................................................................................................... 8 
Figure 4: SINAMICS G120X with supplementary components ....................................................................................... 10 
Figure 5: Catalog data of SINAMICS G120X .................................................................................................................. 10 
Figure 6: Derating data of installation altitude .............................................................................................................. 11 
Figure 7: Derating data of ambient temperature .......................................................................................................... 11 
Figure 8: Derating data of pulse frequency (200 V 3AC G120X) .................................................................................... 12 
Figure 9: Derating data of pulse frequency (400V 3AC G120X) ..................................................................................... 12 
Figure 10: Derating data of pulse frequency (690V 3AC G120X) ................................................................................... 13 
Figure 11: The article number of G120X ...................................................................................................................... 14 
Figure 12: Maximum motor cable length with compliance to the EMC category ............................................................ 16 
Figure 13: Typical dv/dt and Vpp values at the motor terminals with different configurations ......................................... 17 
Figure 14: Connecting converters FSA to FSG and dv/dt filter with VPL .......................................................................... 18 
Figure 15: Connecting converters FSH/FSJ and dv/dt filter with VPL ............................................................................... 18 
Figure 16: Connecting converters and sinewave filter ................................................................................................... 18 
Figure 17: Maximum motor cable length without compliance to the EMC category ....................................................... 19 
Figure 18: Converter wiring diagram of the basic version ............................................................................................. 20 
Figure 19: Converter wiring diagram of the advanced version ....................................................................................... 21 
Figure 20: Function description of macro-42 ................................................................................................................ 27 
Figure 21: Modbus RTU bus connection ....................................................................................................................... 28 
Figure 22: Function description of macro-51 ................................................................................................................ 29 
Figure 23: Hardware configuration for communication between PLC and converter ....................................................... 30 
Figure 24: SinaSpeed Function Block instruction .......................................................................................................... 30 
Figure 25: Macro 57 function chart with wiring diagram .............................................................................................. 31 
Figure 26: SinaPara function block instruction .............................................................................................................. 32 
Figure 27: Hardware Id for acyclic communication ....................................................................................................... 33 
Figure 28: Read actual values from the converter ......................................................................................................... 34 
Figure 29: Set sample cycle time via OB30 ................................................................................................................... 34 
 



Introduction 

Entry ID: 109978066 | V1.0 | 01/2025  © Siemens 2025 | 5 

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 
with LOGO! 

Local control via IOP-2 panel/ remote control via hardware wiring connection to a 
LOGO! PLC 

2.  Basic version 
with RTU 3051C 

Local control via IOP-2 panel/ remote control via Modbus RTU with a RTU 3051C 

3.  Advanced 
version 

Local control via IO terminals/ remote control via PROFINET with a S7-1200 PLC 

 

4.  Add on for 
digitalizaton 

PROFINET based data transfer from drive to PLC to monitor the equipment status 
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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 
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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-IoT 

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 
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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 
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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 6ES721x-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 
permanent magnet motors  

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

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

 

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 

 

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=G120X 

https://mall.industry.siemens.com/spice/portal/portal?CONFIGID=47&REGION=DE&LANGUAGE=EN&PRODUCTID=G120X
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2.1.2. Derating factors 

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. 

• Installation altitude 

The permissible converter output current is reduced above an installation altitude of 1000 m. 

Figure 6: Derating data of installation altitude 

 

• Ambient temperature 

The permissible converter output current is reduced above an ambient temperature of 45 ℃. 

Figure 7: Derating data of ambient temperature 

 

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

 

 

Figure 9: Derating data of pulse frequency (400V 3AC G120X) 
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Figure 10: Derating data of pulse frequency (690V 3AC G120X) 
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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: 

• 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 IEC 60721-3-3: 2002 

• 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 

- IOP-2 Intelligent Operator Panel 

• I/O extension module 

An IO extension module (2DI/4DO/2AI/2AO) can be added if the integrated IO terminals are not adequate. For this 

application example, an extension module is not necessary. 

• 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 

• 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 
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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 

the motor winding. Sinewave filter 

 

• Line reactors 

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

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

 

• Line filter 

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

G120X EMC 

category 

Solutions 

200 ... 240V 3AC 

0.75- 55 kW 

Unfiltered 0.75- 55 kW unfiltered G120X 

380 ... 480V 3AC 

0.75- 560 kW 

Unfiltered 0.75- 132 kW unfiltered G120X 

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 

3- 630 kW 

Unfiltered 3- 132 kW 

C3 75- 630 kW 

C2 3- 250 kW 

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

 
 

• 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 380 V ... 415 V 3 AC ±10 %. 

- The maximum permissible output frequency is 150 Hz. 

 

• 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 

 

 

NOTE: 

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 

690V converter 

400V converter  

Power range  

 

FSD – FSJ 

400V converter, 18,5 kW – 560 kW 

690V converter, 3 kW – 630 kW 

FSA – FSG 

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 
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NOTE: 

Usage of dv/dt filter: 

- Installing the IP20 filter in an enclosure is required. 

- 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 

 

 

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

 

 

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 
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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 
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2.2. Drive wiring diagrams 

2.2.1. Basic version 

 

Figure 18: Converter wiring diagram of the basic version 

 
 

The terminals are assigned as follows:  

DI 0 = ON/OFF2 

DI 5 = Fault acknowledgement 

AI 0 = PID setpoint from LOGO! PLC 

AI 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 

 

In remote control mode, S7-1200 and G120X exchange command and status data via PROFINET bus. 

In local control mode, IO terminals are defined as follows: 

DI 0 = ON/OFF 

DI 4 = Local/ remote switch 

DI 5 = Fault acknowledgement 

AI 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 AI 0 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. Drive setup process 

2.3.1. Setup process for asynchronous motor 

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

Description Instruction 

 

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. 

 

Reset to factory setting 

 

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. 

 

Control type 

For induction motors, both Standard Drive Control and Dynamic 

Drive Control are available. 
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Motor data 

Standard- IEC or NEMA 

Type- Induct 

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

 

Limit Settings 

Supply voltage- actual line voltage 

Min/ Max. Freq- speed limitation 

Ramp-up/ Ramp-down Time-  

Max. Current- current limitation 

 

I/O Setup 

Select a most matched macro for the application. 

For basic version, use macro-42. 

For advanced version, use macro-57. 

 

Fieldbus Setup 

For basic version, skip this step. 

For advanced version, select PROFINET. 
 

 

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 IO terminals function for advanced version. 

p840[1] = r722.0, DI 0 is the ON/OFF1 source for the local mode. 

p1070[1] = r755.0, AI 0 is the speed setpoint for the local mode. 

p756[0] = 0, set the type of AI 0 to 0-10V, a negative direction 

speed setpoint is not allowed for pump application 

 

Switch to Hand mode, use the IOP-2 to enable the converter, 

complete the standstill motor identification. 

2.3.2. Setup process for synchronous motor  

 

NOTE:  

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 

Description Instruction 

 

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

 

 

Reset to factory setting. 

 

Hardware options 

motor reactor 

Enter its inductance and number of reactors connected in series. 

dv/dt filter 

Select this option to activate filter protection. 

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

For synchronous motors, select Dynamic Drive Control. 

 

 

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, kgm2 

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. 

 

Limit Settings 

Supply voltage- actual line voltage 

Min/ Max. Freq- speed limitation 

Ramp-up/ Ramp-down Time-  

Max. Current- current limitation 

 

I/O 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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Fieldbus Setup 

For basic version, skip this step. 

For advanced version, select PROFINET. 
 

 

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

for 2s and confirm Save Settings. 

 

Go to “parameters” menu, set following parameters manually: 

Adjust the IO 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 AI 0 as the speed setpoint for the local 

mode. 

p756[0] = 0, set the type of AI 0 to 0-10V, a negative direction 

speed setpoint is not allowed for pump application 

 

 

Switch to Hand mode, use the IOP-2 to enable the converter, 

execute standstill motor identification. 
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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 IO terminals’ functions are defined as following figure shows: 

Figure 20: Function description of macro-42 

 

For the local control, it is feasible to use I/O 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. 

 

 

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 

 

NOTE: 

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

Setup for Modbus RTU communication 

• Communication address (permissible addresses : 0 … 31) 

Set the address via p2021, then power off and power on the converter to activate the new address. 

• Fieldbus protocol selection  

p2030 = 2 (Modbus RTU) 

• 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 

• 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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• Fieldbus monitoring time    

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

If process data is not transferred within one cycle of the fieldbus monitoring time, then the converter shuts down with 

fault F01910. 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 R/W - 1 - Process data 1 

40101 Main setpoint R/W - 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 V 1 0 ... 32767 R0024 

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

40344 DC link voltage R V 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 R0031 

40347 Actual active power R kW 100 0 … 327.67 R0032 

40348 Energy consumption R kWh 1 0 … 32767 R0039 

 

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

Figure 22: Function description of macro-51 

 

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 

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

 

3.3. Application engineering of advanced 

version 

3.3.1. Communication setup 

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 

 

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 

 

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_IO 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 

DiagID 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 

 

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

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

DI 1 = Jogging2 (local mode), -150 rpm in default 

DI 4 = local/ 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 AI 0 (0-10V) is the speed setpoint. This is 

different with the default setting of the macro-57. Consequently, the configuration of the IO 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 

3.3.4. 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 

 

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: 0=read, 1=write 

ParaNo INT Number of parameters → 1to16 

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

HardwareId 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 à "Error" → 1 

ErrorId DWORD 1st word → binary-coded as to which parameter access is faulted 

2nd word: type of fault 

DiagId WORD Expanded communication error → SFB call error 

 

The hardwareID 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 

 

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 

 

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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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 

(SIOS) and combines them. 

• Products & Services 

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

• Support 

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

• mySieportal 

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: sieportal.siemens.com  

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: support.industry.siemens.com/cs/my/src 

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: 

siemens.com/sitrain 

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:  

 

 

 

 

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
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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 

 

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 

 

mailto:gmc.tech.team.infrastructure-drive@siemens.com
https://support.industry.siemens.com/
https://support.industry.siemens.com/cs/ww/en/view/109978066
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