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Figure 7.8: Circuft board for numericol relay



Figure 7.4: Circuit board of static relay
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SIPROTEC 4 75J64 multifunction
protection relay

The SIPROTEC 4 75]64 can be used as a pro-
tective comtrol and monitorine relay for dis-

The relay provides easy-to-use local control
and automation functions. The number of
controllable switchgear depends only on the
mumher of availahle inonts and ontonts. The

Protection functions

* Time-overcurrent protection

» Directional time-overcurrent
protection

& Sensitive dir./mon-dir. earth-fault
detection

» Displacement voltage

# Intermittent earth-fault protection

» High-impedance restricted earth fault
# Inrush restraint

» Motor protection

# Overload protection

* Temperature monitoring

» Under-/overvoltage protection

» Under-/overfrequency protection

» Rate-of-frequency-change protection
» Power protection (e.g. reverse, factor)
» Breaker failure protection

* MNepative-sequence protection

» Phase-sequence monitoring

# Synchronization

» Auto-reclosure

# Fault locator

s Lockout
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Description ANSI IEC 80617 Description ANSI [EC BOE17
I Il
Dverspesd rel 12 n Irverse time earth fault £16 —
pe nd owercurrent relay T ——
Wnderspend peley 14 El Definite time earth fault SIN L=
avercurrent relay —
Distance relay 21 Vinitage restrained/controlled S1V s
_ overcurment relay =t
Owvertemperature relay 26 [ Y Power factor relay 55
Undervaltage relay 27 Us Overealtage relay 59 U=
Directicnal cwerpower 12 —— Neuiral point displacement say Uy =
relay P relay =
Underpower relay 7 Earth-fault relay Gd
Undercunrent nelay 7 Directicnal owercunrent relay &7 I
Megative sequence relay 46 Iy= Directional earth fault relay 67N IIIJ— N
Negative sequence valtage 47 “ Phase anole rela 78 .
o gle relay ® >
0—=1
Thermal relay 19 ::I Autareclose relay 9
Instantaneous overcurrent - -
50 LUinide uency rela ]
relay rieq ! #rt =
Inverse time cwercurrent 51 I Overfrequency relay 50
relay bt
Differentizl relay B7

Figure A2 1 - ANS) numbariEC symbal comparison
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Standard Inverse (SI)
Very Inverse (V1)
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Definite Time (DT)

Relay Characteristic

Equation (IEC 60255)

0.14
Standard Inverse (SI) t=TMSX 5o ‘
0oz _
13.5
Very Inverse (V1) t =TMS x ‘
.-
80
Extremely Inverse (El) t = TMS x 7
-
. 120
Long time standard earth fault t =TMS =
-
(a): Relay characteristics to |IEC 60255 _/[

10.00

Operating Time (seconds)
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‘D:ﬁnih: time [DT): t=1
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Figure 16.7: Principle of transformer
differential protection




Figure 16.8: Differential protection
for two-winding delta/star transformer




Figure 16.6: Restricted earth foult protection
for a star winding




(b) Phase and earth fault scheme

Figure 16.19: Protection of auto-transformer
by high impedance differential relays
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Figure 16.13 Combined differential and earth fault protection using summation current transformer



Figure 16.14: Combined differential and restricted earth fault protection using auxiliary CTs
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Figure 16.186: Differential protection with in-zone earthing transformer; no earth fault relay . '®)
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Figure 16.17: Differential protection with in-zone earthing transformer,

with alternative arrangement of restricted earth fault relay
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Figure 16.9: Typical bias characteristic
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N

76mm typical

Figure 16.21: Buchholz relay
mounting arrangement
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Zone 1 = B0-85% of protected line impedance

Zone 2 (minimum) = 120% of protected line

Zone 2 (maximum) < Protected line + 50% of shortest second line
Zone 3F = 1.2 (protected line + longest second line)

Zone 3R = 20% of protected line

X = Circuit breaker tripping time

Y = Discriminating time

O—/ Figure 11.6: Typical time/distance characteristics

for three zone distance protection
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Fig. 9/18 Distributed system structure
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