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CHAPTER &
CONCLUSION

The designed relay produces the inverse time-lag characteristies
similar to that of a typical electromechanical relay. The main difference
is that the designed solid-state relay produces the operating time -
inversely proportional to the relay operating current while a typiecal
electromechanical relay produces the operating time inversely proportional
hﬁ.m-tmmnm“l.mm“tutﬁu-l
the designed relay can be set continuously from 1 to 3 amp, by adjusting
the variable resister l, in the input circuit. The maximum setting is
limitted by the saturation of the current transformer. A proporly-designed
transformer may replace the current and potemtial transformer im the input
eircuit. There are 10 operating characteristies, each corresponding to
each numberof dial setting which is accomplished by adjusting the
potentiometer l,. in the comparator-1 ecircuit.

The definite minisum $ime-lag or instantaneous unitcan be adjusted
continuously, by means of the potenticmeter l‘l} in the comparator-3
eircuit, for the pick-up current of 5 to 25 times the time~lag pick-up
current setting {I'}. The operating time of this unit varies from 0.32
to 0.04 see. The minimum operating time is 0.04 sec. which corresponds
to 2 cyeles:.i<, of the power frequemey (50 Hs.). The operating time of 0.32
sec. at low operating current is toe slow, this is because of the capaciter
C in the input cireuit. To reduce the sperating time of this unit, the
voltage to drive the comparater-3 circuit should be derived from the
operating current by a separated rectifier from the time delay input circuit.



dnput circuit.
h-l‘hﬂ-lhmmhhlﬁm-r-tﬂ')
at 50 C increses by 15 ¥ more than that at 25 C. This is due to that
the critical voltage of the comparator-2 increases with temperature.
The compensation to reduce this effect is to insert a negative temperature
coefficient component, such as NIC (thermistor)' or PTC Fesistor (metal
and sensistor), inserics with the resistor Rg in the comparator2
circuit. The increase of temperature to 50 C cuuses the operating
time of the imverse time-lag unit te increase by 11.3 ¥ (at low operating
current the operating time deoremses by 2.24 ¥, but it is concluded that
the operating time incroases with tenperature because 2.24 % is within
the sccuracy of the time monsuring instrument and within the lisit of
husan errer). The causes of timing variation are as follows 1 the
mmmmtuam-nmmm’.m
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tise § the cupacitor C, ineresses its eapasitance with temperature’,
thus decreases the charging rate, and therefore increases the operating
time § the critical voltage of the comparator-3 increases with temperature
(by the experiment), hence increases the operating time. The net effect
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is that the operating time increases with temperature. The compensation
is the same as before, by using the megative temperature coefficient
m.um—nugum_-u-lmnmm
operate correctly at 50 C so mo compensation is needed,

The main advantagms of the designed relay are low burdem, mo
overtravel or overshoot and fast reset time (withim 160 ms). The
MMHﬂhm.HMhlﬁmdﬂr
The main disadvantage of the relay is that continuous power of 2,98
watts is necdeds This may be elimimated by deriviang the d.ce power
supply from the curreat tranaforner.

The dosigned relay proved thet a static inverse time overcurremt
relay cam produce a similay charseteristies to the electromechanical
relay and may replace the conventiomal overcumrent relay if it proves
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