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0.14
Standard Inverse (SI) t =TMS x Jo02
13.5
Very Inverse (V1) t=TMS x——
80
Extremely Inverse (El) t=TMS x——
, 120
Long time standby earth fault L
Ir=1r/rs
VWhere:

I = Measured current
Is = Relay setting current

TMS = Time Multuplier Setting
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[
IEEE Moderately Inverse ¢ = T2 005151, 5 114
7 L -
s R
IEEE Very Inverse t=m 13‘6] + 0.4%91
7L -1
o[ 28.2 )
IEEE Extrernely Inverse r = 28 +0.1217
7 N -1,
— -~
US CO8 Inverse e= T2|[ 595 +u+13}
[
US CO2 Short Time Inverse t = = Tfi3gf]+ﬂ.l]lﬁ§4]
ANL
Ty — F 7 s
WG e re:
&= Measured current
e = Relayw setting currenmt

FAFS — Time MMultiplhier Setonig
D = Time Dial setting
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kp
— o + L Table 5.1 ANSI/IEEE and IEC constants for standard
( / / ) — I overcurrent relays

k=T.M.S (IEC) Curve description  Standard « B L
k=1.D/7 (IEEE)

Moderately inverse IEEE 0.02 0.0515 0.114

Very inverse IEEE 2.0 19.61 0.491
Extremely inverse  IEEE 2.0 28.2 0.1217
Inverse CO8 2.0 5.95 0.18
Short-time inverse  CO2 0.02 0.0239 0.0169
Standard inverse [EC 0.02 0.14 0

Very inverse [EC 1.0 13.5 0
Extremely inverse  [EC 2.0 80.0 0
Long-time inverse UK 1.0 120 0
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At: Coordination Time Interval(CTI)

The difference in operating times At between two successive protection devices
is the selectivity interval. It takes into account:

— circuit-breaker breaking time tc;

— time delay tolerances 6t ;

— upstream protection memory time tm;

— a safety margin.

At must therefore satisfy the relation:

At > tc + tm + 26t + margin

f. =85 ms
ot circuit-breaker B safety margin protection A ot _
breaking time memory time . =23>ms
- > < > < > < > < > m
ot =25ms
Ty Iz For a selectivity
interval At=0.3 s,

the safety margin
is 110 ms.

At zelectivity interval

-4 >
IT4,1Tg : time delay of protection devices A and B




oLy ABlal cbls o
Over Current Protection

399 4.3.;\555_.,.‘..03an.—’>on)ﬁwg&.)adwwco&ul ousld -l 3l 63[.1).‘? Gi..:oLo.:o
RUIV VRS- FE W) LT SN PR AR

Inverse-Time Relay Coordination

Distance






Ol e Blsl cblas o
Over Current Protection

Operation when a fault occurs at A

A fault current flows through protection devices no. 1, no. 2, no. 3 and no. 4.
Protection no. 1 sends a logic standby order to upstream protection no. 2 and a
tripping order to circuit-breaker CB1.

Protection no. 2 sends a logic standby order to upstream protection no. 3 and
receives the logic standby order from protection no. 1, which locks the tripping
order of circuit-breaker CB2.

Protection no. 3 sends a logic standby order to upstream protection no. 4 and
receives the logic standby order from protection no. 2, which locks the tripping
order of circuit-breaker CB3.

Protection no. 4 receives the logic standby order from protection no. 3, which
locks the tripping order of circuit-breaker CB4.

Circuit-breaker CB1 clears the fault at A at the end of a time interval:

tCB1 =tl1+ tc, CB1

tl : protection no. 1 time delay

tc, CB1 : circuit-breaker CB1 breaking time
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| pickup — 10A TD =0.5
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Max. Load = 95 A.

B 5 >
pu=10 A.
@ T.D.=1/2
Min. Fault = 1000 A. 800 A. 600 A.

Max. Fault = 3000 A. 1500 A. 1000 A.
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Max. Load = 95 A.

B 5 >
pu=10 A.
@ T.D.=1/2
Min. Faulk = 1000 A. 800 A. 600 A.

Max. Fault = 3000 A. 1500 A. 1000 A.
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Max. Load = 95 A.

B 5 >

Min. Fault = 1000 A.
Max. Fault = 3000 A.

pickup
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CTr =100/5
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pu =10 A.
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800 A. 600 A.
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Multiples of Relay Tap Setting

t, —t, =0.3sec

0.25sec

ty

PMS = 7.5pu

TMS =2
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1 2 W
° | 800 | x
1aeg -~ 029 pu=10A.

1350

@ @ T.D.=1/2

Min. Faulk = 1000 A. 800 A. 600 A.
Max. Fault = 3000 A. 1500 A. 1000 A.
R, =135%*1000 =1350A 12(5)0 _ 675A
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Max. Load = 95 A.

Min. Fault = 1000 A.
Max. Fault = 3000 A.

2025
R, =135%*1500 = 2025 g =101.25

(3 5105 Luwl). ol SxgS oo o el yuol Voo 31 SYL Ay o 34l9 by 51V

CTr ~40 000 |
2025

2025 —50.63 3000 _

= -148
2025 e,
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Standard current transformer multiratios (MR
represents multiratio CTs)

600 : 5 MR 1200 : 5 MR 2000 :5 MR 3000 :5 MR
50:5 100 :5 300:5 300: 5
100 : 5 200 : 5 400 :5 500 :5
150 :5 300 :5 500:5 800 : 5
200 : 5 400 : 5 800 : 5 1000 : 5
250 :5 500 : 5 1100 :5 1200 : 5
300 :5 600 : 5 1200 : 5 1500 : 5
400 : 5 800 : 5 1500 : 5 2000 : 5
450 : 5 900 : 5 1600 : 5 2200 : 5
500 : 3 1000 : 5 2000 : 5 2500 : 5
600 : 5 1200 : 5 3000 : 5




oLy ABlal cbls o
Over Current Protection

Directional Overcurrent Protection
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Directional Overcurrent Protection
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All impedances to

100MVA, 110kV base

(b) Impedance diagram

Q1 %1
Bus Q I>

F1

3 ‘5{2

F2

100MVA. 110kV .zl paldo
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- | | |
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(a) Ring closed (b) Ring open at CB1
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secondary current
before saturation

secondary current
after saturation
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Over Load ,Over Current .. ;s

- OVERCURRENT CONDITION OVERLOAD CONDITION
Short CurreTtthingzases
= - ::t m "/_\‘. /ﬁ If’ '\‘l
h l 4 -0 /
5 5

Qvercurrent protection Overload protection is

is provided for short Load related to thermal
circuit clearance 0a capacity of the plant L
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