UDC 621.316.3 31

H Eh Ul 2 & o g E, i)

[EH
i
N
5

e

E T

& > H
R
rolol

Voltage and Current Fluctuation in Automatic Transfer Switches

Yukishige Shimada
Yuji Tokura
Masaki Yamazaki

Owing to the growing complexity and increased refinement of modern production system, even a short-
time interruption of service sometimes causes demage to production facilities, or an increased production cost.
Therefore, in the plants subjected to severe damage by the power suspension, automatic transfer switches are
installed, with which, in case of the suspension, change-over of the normal lines to the stand-by lines is made
within a short-time (1-2 seconds) .

The change-over within this short time, however, generates specific transient phenomena to the fluctuations
in voltage and current.

For example, after breaking from the normal lines, there remains a residual voltage in the circuit, though
attenuating, which occasionally produces a phase difference between the residual voltage and the normal
voltage of the stand-by lines after the change-over to the stand-by lines, causing an extreme rush current
flowing through the circuit, partly due to the starting current load of the induction motor. And even when
the changing-over is made after a residual voltage has been reduced to zero, an extreme rush current occures
as well.

We, therefore, experimented in actual loading of the plant, and obtained the following results:

1. When the no-voltage period exceeded | second, the residual voltage in the circuit became zero.
2. When the change-over was made before a residual voltage dissipated out, a phase difference occured
between the voltages of the normal source and the stand-by source of power.
Sometimes, the phase difference up to 90° occured, and a 950 9% rush current then flowed in the
circuit, although the current became stationary in 0,7 second after switching on to stand-by source.
3, When a change-over was made after a residual voltage had been reduced to zero, a rush current 5 to 9
times larger flowed due to a starting current load of an induction motnr, but the current became stationary

2 or more seconds later.
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Table. 1 Times, voltage and current at changing over power source

Change over time Minimum | Phase Rush Starting
Subsation | Pertormance . - No Load residual .
Total time voltsge: time voltage angle current time
Normal 47 cycle 15 eycle Motor 105kw 2,500V
A —Stand by | (0.78sec) | (0.25sec) | LAMP fﬁ; 2% | %° 850% | 0.73sec
Stand by 49.5 15.5 2,800
A | - Nomal (0.82) (0.26) o) | 950 -
Normal 77.5 56 Motor 290
P sty | aam| 0 | Lam = 0 - 29 | LR
Normal 92.4 61.2 Motor 230
¢ —Stand by (1.54) (1.02) | Lamp éﬁ% 0 = 830 1.56
Normal 127.8 48 Motor 780
b —Stand by (2.13) 0.8 ) | Tomp — 0 = e -
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Fig. 3 Oscillograms of voltage and current in the automatic transfer switch (change-over power source) at A substation [Normal—Stand-by)
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Flg. 4 Oscillograms of voltage and current in the automatic transfer switch (change-over power source) at A substation [Normal—Stand-by)
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Fib. 6 Oscillograms of voltage and current in the automatic transfer switch (change-over power source) at B substation [Normal—Stand-by)
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Flg. 7 Oscillograms of voltage and current in the automatic transfer switch (change-over power source) at C substation (Normal—Stand-by])
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Fig. 9 Oscillograms of voltage and current in the automatic transfer switch (change-over power source) at E substation [Normal—Stand-by)
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