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Thesis Title Dedign and constructiocn of a Sclid-=State Inveree Time-
Lag Relay with Pefinite Ninimum Time Lag

fiame My, Patims Chireporn Department of cloctrical “ngineeriag
Aesdemic Tear 1969

This thesiec presents the study of an eleetromechanical iaverse
timo=lag relay with definite minimum time lag and the deaipgn and
construction of the solid-state pelay of the enme typee

The solid-state devisos used in the designed relay erc trensistops,
diodes sl sener diedes. The traneistors are uced 20 the amplifiers, the
comparantors, the andegate and a esastart curreat ocurce to charpe the
capacitor in order to produwce a linear sweep voltago. The bridge rectifier
and the or-gate are forwed by the dicdes while wemer diodes provide the
roference or comotant voltagea.

The inverse time-lag unit of the designod solid-state relay:
has contimucus picke-up current setting of 1 to 3 amp. The operating
tioe of the unit varies inversely propertiomal to the operating currembe
There are ten nusbers of dial setting] cach nusboer gives cme cperating
chagacterigtic time curve. The maxismum delay time of the unit 4o 12 seconds.

The definite minious time-lag unit has continucue plok-up current
sotting of 5 to 29 times the delay-unit pick-up curreat setting., The
minieons oporating tise of the umit is 0,00 seconds.
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The designed relay can produce am operating characteristic o
similar to the existing elesctromechanical relay. The advantages of the
designed relay are 3 me moving parts (except the relay output comtacts),
no overtravel, low burdem (input impedance 0,02 ohms) and fast reset :
time (within 160 ms). The disadvantages are t more complicated eireuit,
need a continuous d.c. power draim of 2,98 watts and the relay operatimg
characteristics change with temperature w—.ﬁtumparaturu changes from
25 C to 50 C, the pick-up current increases by 15 % and the operating time

increases by 11,3 %),
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Introduction
The purpose of this thesis is to design and construct a solid-

state inverse time-lag relay with definite minimum time lag. This
type of the relay has been existing in an electromechamical form.
The operating characteristic of the relay is that the relaj operating
time is inversely proportional to the relay operating current. The
design of the solid-state relay isé intended to produce the operating
characteristic gimilar to that of a typical electromechanical one
which is found extencively used in power systems.

Chapter 1 introduces the basis of protective relays and static
or solid-state relays. A typical electromechanical inverse time-lag
reiay, & definite minimum time-lag = instantaneocus relay and their
application in power syetems are described in chapter 2. Chapter 3
are details of the design, the conatruction and the operation of the
designed relay. The comparison between the designed relsy and a
typieal electromechanical one is also included in chapter 3. The
conclusion of the thesis ia in chapter &,
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