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Abstract — In this paper there are presented details about a
program for monitoring steady states and dynamic regimes
of low-power electrical machines. The program allows
viewing the variation waves of the main electrical quantities,
their harmonic content and the relative position of the
characteristic phasors. The program advantages are
mentioned and there have exemplified some data
acquisitions, carried out for a few concrete situations. The
main work windows from the Instrument menu are detailed.
There have also been presented the results obtained by
monitoring the operation of two motors, a three-phase
asynchronous motor with single-phase supply and a single-
phase asynchronous motor. A part of the conclusions
obtained could be mentioned as follows: a) for the case of
three-phase asynchronous motor with single-phase supply,
we noticed that a voltage increase leads to an increase of the
inductive phase shift of the current I, the phase shift of the
current I, (measured on the phase in series with the
capacitor) remains practically unchanged, the capacitive
phase shift of the current I; increases and the distortion
degree of the current I, decreases; b) for the case of the
single-phase asynchronous motor we noticed that in load
operation (at rated voltage) a decrease of the phase shift
between the current and voltage corresponding to the main
winding occurs and the current distortion degree increases
when the load increases. The paper ends with conclusions
and references.
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. INTRODUCTION

For monitoring operation regimes of electrical
machines, especially when it comes to distorting dynamic
or steady states, it is necessary to use high sampling
frequency data acquisition systems [1], [2], [3].

Their interface, having a facile use, is ensured by
monitoring programs.

These programs ensure both data acquisition, their
processing and results displaying [4], [5], [6]

The program presented below belongs to this category.

It ensures an adequate use of the test stand detailed in
[7], stand used for monitoring the operation of electrical
machines rated under 1kW.

Il. PROGRAM DESCRIPTION

The program is built around a menu displayed in the
upper part of the screen.

The main sub-menu of it is “Instruments” (Fig. 1.a).

This sub-menu contains five working tools,

materialized in five windows: Oscilloscope (Fig. 1.b),
Metering (Fig. 1.c), Phasor Analyser (Fig.1.d), Harmonic
Analyser (Fig. 1.e) and Spectrum Analyser (Fig. 1.f).
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Fig. 1. Windows from the menu “Instruments”.

Some examples of using these tools will be presented
below.

I1l. MONITORING EXAMPLES

Two monitoring cases are presented in the following:

A. case of a three-phase asynchronous motor with
single-phase supply;

B. case of a single-phase asynchronous motor.

A. For the case of a three-phase asynchronous motor with
single-phase supply, from the multitude of tests carried
out, there are presented a few of them:

-test at E;=150 V, C;=5 puF, M,=0 Nm;
-test at E,=20 V/, C;=5 puF, M,=0 Nm.

The notations meaning are presented in [8].
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The root-mean-square value of the voltage, E;, and the
resistant torque value can be modified with the test stand
[91, [10].

The test from Fig. 2 has been carried out for E;=150 V,
the smallest voltage for which the motor enters the speed
(its speed is close to the rated one - 1409 r.p.m ).
From Fig. 2.a it results that the root-mean-square values of
the phase currents are different (1,=0,198 A, 1,=0,431 A,
15=0,541 A). Moreover, according to Fig. 2.c, where the
voltage E; has been chosen as a phase origin, the current
I, is inductive (¢=-50,7°) and 1, (9=1755°) and I;
(¢p=148,3°) are capacitive.

According to Fig. 2. b, d, e and f, the phase currents are
deeply distorted (mainly because of the supply source).
The current having the highest content of harmonics is 1,
which has THD=24,5.
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Fig. 2. E;=150 V, no-load operation, C;=5 pF.

The case when the supply voltage is the rated one,
E;=220 V, is depicted in Fig.3.

The following modifications can be observed in
comparison with the previous situation:

-the inductive phase shift of the current I, increases to
the value ¢=-93,9°;

-the phase shift of the current I, (measured on the
phase in series with the capacitor) remains practically
unchanged (¢=175,1°;

-the capacitive phase shift of the current I3 increases
to the value ¢=162,3°.

-the distortion degree of the current 1, decreases to
THD=21,7.
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Fig. 3. E;=220 V, no-load operation, C;=5uF.

B. For the case of a single-phase asynchronous motor
there have been obtained the graphics depicted in Figures

4 and 5.

B1) Operation at the rated voltage (220 V), no-load
For this case there have been obtained the results

presented in Figure 4.

In case of no-load operation at the rated voltage (Fig. 4)
it is noticed that the main winding is the only one supplied

(Fig. 4 a, b and c).

That circuit is mostly inductive, fact confirmed by the
phase shift presented in Figure 4.c (67,6 electrical degree).

A |

40004 |

| Acquisiion | Extended Samping Window

a)

58

| o |
Ingut 12 -
[1 i =]
Ll i »
_ F el
| adasiasassrass unn ot
e | o |
It [None w]
I =
1 §i |
E »
= Wavelom Data Trgget
it RUS MG M | gt o] o) level [0 A Sl =
BT o [R 1.76 000 4383 & =
?fﬁl A 000 | om  BlEs o “m::w Time Bace
e chl [5 mavdv. -
= IR IO |l
Acqustion  Normal Trace

b)

4389
52613

| Acqussiion

©)

[xan -

Seting 5t

. 6f 00
[0z - 31 e
3 ‘« » 8 | 00
- 4 - 91 [ 08
w0 | 0o
Cussons Fundamental Frequency 1ni 03
o BLTIL) = 120 [ 00
oy Hi c2 x| Mok =] 1= & o s
o0 a
MNumbes of Hammonics Dastorbon %)
THO 53
[@ = B
Acquishon
d)

Fig. 4. Characteristics obtained at 220V, no-load.

B2) Operation at the voltage supply 220 V and load of
1,3Nm

The same testing method as in the previous situations
has also been used in this case.

There have been obtained the results detailed in Fig. 5.

As expected, the speed has a slight decrease in case of

load operation, because of the ,,rigid” feature of the motor
mechanical characteristic (the speed decreases from 1469
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r.p.m, at null resistant torque, down to 1337 r.p.m, at a
resistant torque of 1,3 Nm).

In case of load operation (rated voltage) a decrease of
the phase shift between the current and the voltage
corresponding to the main winding is observed (the phase
shift decreases down to 40,2 electrical degrees as against
the value of 67,6 electrical degrees, in case of no-load
operation). The distortion degree of the current also
increases with the load increase (for the example from the
previous figures, the third order harmonic represents 8,5
% as against the value of 4,9 % in case of no-load
operation).
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Fig. 5. Characteristics obtained at 220 V, load operation.

IVV. CONCLUSIONS

The research carried out has revealed the following
conclusions:

-the program presented in the paper enable viewing
some electrical signals in dynamic regime, their harmonic
analysis and the relative position of the characteristic
phasors;

-for the case of the three-phase asynchronous motor
with single-phase supply, it is noticed that at the voltage
increase, the inductive phase shift of the current I
increases, the phase shift of the current 1, (measured on
the phase in series with the capacitor) remains practically
unchanged, the capacitive phase shift of the current I3
increases and the distortion degree of the current I
decreases;

-for the case of the single-phase asynchronous motor it
is noticed that in case of load operation (rated voltage) a
decrease of the phase shift between the current and the
voltage corresponding to the main winding occurs and the
distortion degree of the current increases with the load
increase.

A few contributions of the authors could be mentioned:

-the program, the basic structure of which exists, has
been improved by the authors of this paper, by adding a
module of harmonic analysis of the acquired signals;

-the initial version, functional in an older version of
Windows, has been adapted for working in Windows 10.
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