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Demerits of Static relay
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PRIMARY AND BACKUP PROTECTION R
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Operating force:

Force required to operate relay.
Pick up level:

The range for operation of relay.
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Theory of Induction Relay Torque
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former action. The current flowing in this coil produces flux @,. In case of the cup
ls, as shown in Fig. 2.13.The

wpe construction, & and ¢, are produced by pairs of coi
theory given below is true for both disc type and cup type induction relays. Figoee

2.14 shows how force is produced in a rotor which is cut by ¢, and ¢,. These fluxes |

are alternating quantitics and can be expressed as follows. ;
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where @ is the phase difference between &,
and @,. The flux ¢, leads ¢, by .
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Microprocessor-based = " relay, = worKs  on numbers
representing instantaneous values of the signals. Hence,
they are named numerical relay. Other popular
nomenclatures for such relays are digital relay,computer-
based relay or microprocessor-based relay.

In numerical relays, the software, runs in the background
and which actually runs the relay.

What distinguishes one numerical relay from the other
generally is the software.

Conventional relay performs comparison only .

The numerical relay does not have any such limitation
because of its ability to perform real-time computation.

Existlng relaying concept can be implemented using the
numerical technique.

The possibilities of developing a new numerical relay are
almost endless and there is very little standardization.

* The signals from the CTs and VTs are first
passed through a low-pass filter, which has to
be an analogue type of filter, because digital
processing can only take place after the
frequency spectrum of the signal is properly
shaped.

* Next, the analogue signal is sampled and held
constant during the time the value s
converted to digital form.

* The range of frequencies that can be handled
by the analogue-to-digital converter (ADC)
without the sample and hold (S/H) circuit is
extremely low
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The sampled and held value is passed on'to therADC
through a multiplexer so as to accommodate a large
number of input signals

The sample and hold circuit and the ADC work under
the control of the microprocessor and communicate
with it with the help of control signals such as the end-
of conversion signal issued by the ADC.

The ADC passes on the digital representation of the
instantaneous value of the signal to the microprocessor
via an input port.

The output of the ADC may be 4, 8, 12, 16, or 32 bits
wide or even wider.

The wider the output of the ADC, the greater its
resolution.

The incoming digital values from the ADC are stored in the RAM 'of the
microprocessor and processed by the relay software in accordance with an
underlying relaying algorithm.

The microprocessor issues the trip signal on one of the bits of its output
port which is then suitably processed so as to make it compatible with the
trip coil of the CB.

The microprocessor can also be used to communicate with other relays or
another supervisory computer, if so desired.

The relaying program or the relay software, which resides in the EPROM,
can only be upgraded or modified by authorized personnel.

Thus, new features and functionalities can be added to an existing relay by
upgrading its software.

A numerical relay can be made to run a program which periodically
performs a self diagnostic test and issues an alarm signal if any discrepancy
is noticed.

Other features like a watch-dog timer can also be implemented, which
issues an alarm if the microprocessor does not reset it, periodically, within a
stipulated time of a few milliseconds. This gives an increased user
confidence and improves the reliability of the relay.
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