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Relaying quantity behaviour

e VVoltage dips
e Current
increases

e Reactive power
feed increases

e Speed increases

e Rotor angle
increases,

e Impedance
decreases.

e Healthy phase
voltage
increases

e Capacitive
current will
flow at fault
location.

Generator trips

e Frequency falls
e VVoltage dips



Relaying quantity behaviour

Load trips Motor starting

e Voltage dips, e Frequency e \oltage dips,
e overloading increases e Current
of other lines e \/oltage may increases,
INCrease e Reactive
power

iIncreases



Relaying quantity behaviour

Transformer : Capacitor
L. Loss of field L
energization energization
e Inrush current e Machine draws e Over voltage,
e 2" harmonic reactive power e [nrush current.
predominant. from grid

e Active power
output reduces.



Computer aided protection co-ordination

Analysis Tools

Loadflow
Short Circuit
Relay Co-ordination
Transient Stability
Over voltage

Database

SL

Zooming
Windowing

Reports
Graphs

Peripheral support

GUI (Graphic User Interface) system



Duration spectra of Main effects
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system
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Transient Phenomena als YT

us — . Initial transient, Recovery Voltage

% Scale ——> ms _ . Switching surges, Fault transients

Several cycles — . Ferro - resonance

] Surge period
d Dynamic period
d Steady State period
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Why Load flow study for
protection engineer?
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Fault simulation to aid
protection engineer
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Earth fault relay operation - Explained
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What machine impedance
to consider for fault study
and relay-coordination?
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Stability study simulation
and its importance
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Protection Engineer
designs the relay, based
onh system behaviour
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Why current limiting
reactor for capacitor
banks?
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2"d Harmonic and 5th
Harmonic restraint for
transformer differential
protection
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Why to provide surge
arrestor and RC circuit
for VCB switching

#41 Power Research & Development Consultants Pvt Ltd.
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Simphatic Tipping, what
it means?

#43 Power Research & Development Consultants Pvt Ltd.
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Ferroresonance when and
how?



Ferro-resonance (FR) TOV

« An oscillating phenomena occurring in an electric

circuit which must contain at least:
1. anon-linear inductance
2. a capacitor,
3. avoltage source (generally sinusoidal),
4. low losses.

« Transients, lightning over voltages, energizing or de-
energizing transformers or loads, occurrence or
removal of faults, etc...may initiate ferroresonance.

 The main feature of this phenomenon is that more
than one stable steady state response is possible for
the same set of the network parameters.
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Examples of systems at risk
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Case study for predicting and
understanding of TOV and

FR
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Discussions



P R D C°
oY%,
fasmae smar sttaf=r

Thank You



