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1 Warranty, Liability and Support 

 

We do not accept any liability for the information contained in this docu-
ment. 

Any claims against us – based on whatever legal reason – resulting form 
the use of the examples, information, programs, engineering and perform-
ance data etc., described in this document shall be excluded. Such an ex-
clusion shall not apply in the case of mandatory liability, e.g. under the 
German Product Liability Act (“Produkthaftungsgesetz”), in case of intent, 
gross negligence, or injury of life, body or health, guarantee for the quality 
of a product, fraudulent concealment of a deficiency or breach of a condi-
tion which goes to the root of the contract (“wesentliche Vertragspflichten”). 
However, claims arising from a breach of a condition which goes to the root 
of the contract shall be limited to the foreseeable damage which is intrinsic 
to the contract, unless caused by intent or gross negligence or based on 
mandatory liability for injury of life, body or health. The above provisions 
does not imply a change in the burden of proof to your detriment. 

 

The Application Examples are not binding and do not claim to be complete 
regarding the circuits shown, equipping and any eventuality. They do not 
represent customer-specific solutions. They are only intended to provide 
support for typical applications. You are responsible in ensuring that the 
described products are correctly used. 

 

These Application Examples do not relieve you of the responsibility in 
safely and professionally using, installing, operating and servicing equip-
ment. When using these Application Examples, you recognize that Sie-
mens cannot be made liable for any damage/claims beyond the liability 
clause described above. We reserve the right to make changes to these 
Application Examples at any time without prior notice. If there are any de-
viations between the recommendations provided in these Application Ex-
amples and other Siemens publications – e.g. Catalogs – then the contents 
of the other documents have priority. 

 

Copyright© 2005 Siemens A&D. It is not permissible to transfer or 
copy these Application Examples or excerpts of them without first 
having prior authorization from Siemens A&D in writing. 
 

For questions about this document please use the following e-mail-address: 

 

mailto:csweb@ad.siemens.de

mailto:csweb@ad.siemens.de
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2 Description 

This function monitors the transmission of force between a motor and 
driven load within a defined frequency range. Typical applications include, 
for example, detecting when a transmission belt breaks or detecting when a 
conveyor belt is in an overload condition. 

For the load torque monitoring, the actual frequency/torque actual value is 
compared to a programmed frequency/torque characteristic (refer to P2182 
– P2190). Depending on P2181, the system monitors whether the 
permissible torque curve is either exceeded or fallen below. If the actual 
value lies outside the tolerance bandwidth, then after the delay time P2192 
has expired, either alarm A0952 is output or fault F0452. 
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P2189
Upper torque threshold 3
P2190
Lower torque threshold 3

P2187
Upper torque threshold 2
P2188
Lower torque threshold 2
P2185
Upper torque threshold 1
P2186
Lower torque threshold 1

Zone without
load torque monitoring

Zone with
 load torque monitoring

P2182
Threshold frequency 1

P2183
Threshold frequency 2 P2184

Threshold frequency 3

|Torque| [Nm]

|Frequency|
[Hz]

P1082
Max. frequency

P1080
Min. frequency

 
 

Fig. 2-1 Load torque monitoring 
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3 Note 

o The "load torque monitoring" function is only active within the 
frequencies defined in parameters P2182 and P2184.  

o Independent of the "load torque monitoring" function, all of the limits and 
protective functions of the MICROMASTER 4 drive inverter remain 
active. These include, for example, thermal motor protection, min./max. 
output frequency, max. output current etc. 
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4 Important parameter settings 

Parameter 
value  

Designation Note / comments 

P2181 = ? P2181: Load torque monitoring  
 
Possible settings: 
 
0 function de-activated 
1 alarm: Actual frequency/torque too low 
2 alarm: Actual frequency/torque too high 
3 alarm: Actual frequency/torque too low or too 
high  
 
4 fault: Actual frequency/torque too low 
5 fault: Actual frequency/torque too high 
6 fault: Actual frequency/torque too low or too 
high  

Application-specific! 
Using this parameter, the function is either 
activated/de-activated, the ranges to be 
monitored defined and the response defined. 

P2182 =  P2182; frequency threshold 1 Application-specific! 

P2183 =  P2183; frequency threshold 2 Application-specific! 

P2184 =  P2184; frequency threshold 3 Application-specific! 

P2185 =  P2185: Upper torque - threshold value 1 Application-specific! 
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P2186 =  P2186: Lower torque - threshold value 1 Application-specific! 

P2187 =  P2187: Upper torque - threshold value 2 Application-specific! 

P2188 = P2188: Lower torque - threshold value 2 Application-specific! 

P2189 = P2189: Upper torque - threshold value 3 Application-specific! 

P2190 = P2190: Lower torque - threshold value 3 Application-specific! 

P2192 =  P2192: Delay time, load torque monitoring. Application-specific! 
We recommend that P2192 > P1120. 
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5 Commissioning steps 

1. In order to define the position of the tolerance bandwidth, different 
characteristics must be determined as a function of the required load 
torque monitoring (P2181). A differentiation can be made between the 
following cases: 

 
a) P2181=1/4: 

Load torque monitoring to detect a broken belt, i.e. under fault 
conditions, the actual load torque is below the permissible 
tolerance bandwidth. In this case, the load torque characteristic 
with minimum permissible load should be determined.  

 
 

min. permissible
load characteristic

P2186

P2182

|Torque| [Nm]

|Frequency|
[Hz]

P2188

P2183

P2190

P2184

P2185+P2187+P2189

Rated
load characteristic
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Fig. 5-1 Load torque monitoring with min. permissible load characteristic 

 
b) P2181= 2/5: 

Load torque monitoring as anti-stall protection. This means that 
when a fault occurs, the actual load torque is above the 
permissible tolerance bandwidth. In this case, the load torque 
characteristic with maximum permissible load should be 
determined. 
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max. permissible
load characteristic

P2189

P2182

|Torque| [Nm]

|Frequency|
[Hz]

P2187

P2183

P2185

P2184

P2186+P2188+P2190

Rated
load characteristic

 
 

Fig. 5-2 Load torque monitoring with max. permissible load characteristic 

 
 

c) P2181= 3/6: 
Load torque monitoring to detect whether the drive is blocked 
(stalled) or a transmission belt has broken. This means that 
when a fault occurs, the load torque is either above or below 
the permissible tolerance bandwidth. In this case, the load 
torque characteristic with the minimum and maximum 
permissible load should be determined.  
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max. permissible
load characteristic

P2182

|Torque| [Nm]

|Frequency|
[Hz]P2183

P2185+P2187+P2189

P2184

P2186+P2188+P2190
min. permissible
load characteristic

Rated
load characteristic

 
 

Fig. 5-3 Load torque monitoring with min. and max. permissible load characteristic 
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2. The permissible load torque characteristic must be determined in the 
operating range of the plant or system. This characteristic can be 
determined as follows: 

 

a) Theoretical determination 

In this case, the prerequisite is that the load torque 
characteristic in the operating range must first be known. 
Frequently, this is not the case in practice. Especially changing 
mechanical effects involve investigations that require 
considerable time and costs if they are to be forecast in 
advance. 

b) Practical determination 

The load torque characteristic is directly determined at the 
plant/system using a "teach-in technique". In this case, the 
operating range is passed-through step-by-step and the value 
pair comprising the actual output frequency r0021 and actual 
torque r0031 are read-out in the steady-state condition. If 
necessary, this should be carried-out for both directions of 
rotation. 
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3. The position of the tolerance bandwidth (P2182-P2190) is determined 
by defining the 3 points along the characteristic.  
 

4. In order to prevent the torque monitoring responding unnecessarily, 
dynamic states should be suppressed using delay time P2192. As a 
rule of thumb, P2192 should be > P1120. 
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Note: 
o The load torque monitoring is active in all 4 quadrants! 

o If it is not possible to determine the min. or max. load torque 
characteristic at the drive in operation, then the load torque 
characteristic should be determined for operation at rated load. By 
taking into account the tolerances, the max. or min. permissible load 
characteristic can be calculated (e.g. the max. load characteristic is 
obtained from the 120% rated load characteristic). 

o Independent of the setting of P2181 the two valves for the upper and 
lower torque threshold value for the frequency threshold must be 
parameterized. It is important to ensure that the upper torque threshold 
value is greater than the lower torque threshold value. 

o If only a specific frequency range is to be monitored, then it is sufficient 
to plot the load characteristic between the frequency thresholds of the 
envelope curve (P2182, P2184).  

o If the drive is only permitted to have one direction of rotation, then the 
load characteristic should only be determined for the permissible 
direction of rotation. 
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o The load characteristic and/or envelope curve determined should be 
represented in a frequency-torque diagram, e.g. using Microsoft Excel 
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6 Excel working folder 

The Excel working folder provided in the zip file "Load torque 
monitoring.zip" is used to support commissioning the "load torque 
monitoring" function. In the sheets, the permissible torque characteristic is 
determined either by making measurements or by calculating it. The 
optimum points along the characteristic (P2182-P2190) can then be 
determined. The permissible torque characteristic and the programmed 
tolerance bandwidth are shown in common diagrams for comparison 
purposes. The optimum parameter values can be found by repeatedly 
entering the 3 points along the characteristic (interpolation points).  
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