TORQUE MEASUREMENT OF 3 PHASE ELECTRIC
MOTORS, JUST FROM VOLTAGE AND CURRENT
MEASUREMENT

It's a typical service and maintenance situatidtnat t3 phase AC motor driven equipments
(valves, armatures, gear boxes etc.) have to hdambg checked, or in case of an unexpected
failure it has to be identified, which part of anxgglex motor + mechanical load is defect, or to
forecast, which unit has to be overhauled, repldoedhe next operating period, in order to
prevent higher losses occurring from a breakdown.

Key physical quantity to be measuredift torque of the driving motor since:
The torque of the motor has to be large enougtrite dhe mechanical load at any
circumstance, which has to be checked
Any problem on the load side appears immediatelthermotor shaft, so by analysing
the motor shaft torque in the time domain, problemghe load side can be detected,
their cause found, e.g.:
o In a gearbox if a certain gear is strongly worn;aatque harmonics with the
frequency of that gear will be seen in the torqoeetfunction
o If a valve or a bolt has a mechanical constipatitsnposition can be accurately
identified



By comparing torque values, measured at differestiinces, a tendency can be stated,
in which pace the load mechanics deterioratesheooptimal instance of the next
overhaul can be forecasted

Silex’s new, direct, digital torque measuring instient (DDTM) makes torque measurement
possible, just by measuring easily available quiastilike terminal voltage and phase current
of the motor. All you have to do is to insert DDTdétween the net and the motor, in series,
which takes no more then a few minutes.

Beyond the instantaneous and mean value of torquEMDprovides other important values
as well, like:

Phase currents (instantaneous and effective value)

Phase voltages (instantaneous and effective value)

Electric power, active and reactive

Motor air-gap flux

By measuring these quantities in a concrete casmibe separated, whether the motor, or the
load driven is defect, which part of the system toadismounted and repaired.

In which cases can be direct torque efficientlgdis

In power plants, chemical works and other procedastries, where a large number of
electric motor + mechanical load systems have tanbpected within a very short
maintenance period

DDTM is an optimal service equipment for differemachines, driven by 3F AC
motors, where mechanical problems of the mechah&se to be found without
dismounting the machine, in a very short time



What is the key advantage of using DDTM?

In one word, COSTS. Measuring the torque of a méttrad system with DDTM, including
measurement preparation needs in average no mere3®40 minutes, to get the same
results with other conventional methods can takeersé ours, or even days, so the cost
advantage of DDTM is obvious. The cost advantageven higher, when e.g. the overhaul
period of a block in a power plant or in a chemisairk can be cut by just a few days, by
using effective measurement methods.

Technical specification:

Parameter Value
Max. current (without external transducers 25 A ef
Nominal line voltage: 400 V
Frequency range (motor fundamental electric 5. 75 Hz
frequency )
Accuracy of the torque measurement in the <20
above frequency range
Sampling time 1 ms (min)
Line network 230V (£10%)/ 50 Hz

Max. 8 hours, from totally charged batter
(50% LCD usage, without encoder)

T~

Operation from internal battery

Data storage capacity (single channel, 10 ms

o 8 hours
sampling time )
Measurement modes: Free run, or single shot
Trigger modes: Manual, or DC (int. or ext.)
Pretrigger: YES
Encoder input 30V, HTL, for ponated and negatgdais
Ext. trigger imput Potential free contact
Network capability (to link with PC) LAN
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