2.1

L

(enaral

(Solidly Grounded System  SG)

(Lqw ReSiS(F{]'[C%; %%WG%



q

(Continuity of Serviced

(High Resistance Ground System :HRG)
(' grounded System)

21
2.1 [4]
LV MV
System Type <600V 2.4 and 4.16 kv 15-33 kv
SG Trip Trip3 Trip3
LRG Not used Trip Trip
HRG Alarm Alarm Not usedh
a8SG
HRG
138 kv
2.1 (< 600 V)
e (56) 1 1 1
[51,(6]
( 2.4 416 kV)



) (SG)

(LRG) (HRG)
(15-33 kV)
2 BkV
24 kv
3
L HRG 138 kv
138 kv [4]
2, HRG (Fault Location)
HRG ( 10 A)
HRG
HRG
173
2
3 HRG
Zero Sequence Network (R < Xc0) Capacitive Current

Arcing Ground Fault
Capacitive Current

lc> 10 A IR> 15 A [8]

U



22 9

(Solid Grounding) (Impedance Grounding)

(Resistance Grounding) (Reactance Grounding)
(Resonance Grounding)

(Effectively Grounded)

22.1 (Ungrounded System)

(Capacitive - Grounding)

X@



2.2.2 (Resistance Grounded System)

(Transient Overvoltage)
15 kv

R xc0( R(=3Rn)

X@
Rn
2.2
(Low Resistance Grounding)
(High Resistance Grounding)
L
2
3
4, (Voltage Dip)



100 A

(250%

MOV
Voltage)

223

10 A

(

10

200-2000 A
2
)
(Charging Current®
10A
(Surge Arrester)
MCOV (Maximum Continuous Operating

(Temporary Overvoltage) 1

(Reactance Grounded System)

25- 60 %



X@
XN

2.3

(Zero Sequence Network)
3 1

224 (Resonant Grounded System)

(Ground-fault Neutralizer)

X@  Zero-sequence Reactance
XN



2.2.5

(Charging Current) Resistive ,
(Line-to-neutral Voltage)

15 kv

| (Solidly Grounded System)

( ye- Deltas

3
(Effectively  Grounded)
( Single Line-to-ground Fault) 60 % 3

X@

2.5

12



|EEE

2.2

§

Grounding Classes and Means XX, ROX, IYX0  oFaut

A Effectively
1 Effective 0-3
2. Very effective -1

B. Non effectively
1 Inductance

a  Low Inductance 3-10
b High Inductance > 10
2. Resistance

a  Low Resistance 0-10

b High Resistance

2-4
RO
X0
X

0-1
0-0.1

0-1

>100

<2

<(-1)

Current

>60

>95

>25

<25

<25
<1

13

PU. Transient
LG Voltage

<2.0
<15

<23
<2.73

<2.5
<2.73
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2.3

rY\fY-} f ; rwN] n | GROUND SYSTEM 2

GROUND SYSTEM 4

26
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24

(Voltage Detection)

(Residual Connection) (Core Balance)
(Ground Return) (Neutral Ralaying) [10],]11]
24.1 (Voltage Detection)

21

Aaghstiuiinedy 4
fracopGionn-Univensy
] =
A
()
2.1

Wye ground Broken Delta
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(Ferrorésonance)

(Voltage Relay)
3 138 kv
VinG9.3 Vv 3X69.3=208 vV
(Continuous
Voltage Rating) 208V [10][12]
24.2 (Residual Connection)

Residual




2
1 (Sensitivity)
2,
(Inrush Current)
(Sub-transient)
(Instantaneous)
(Residual Current)
(Pickup Level)

(Differential Relay)

24.3 (Core Balance)

17

(DC Component)



Core Balance
Zero-sequence Sensor  Window Current Transformer
Balance
29

SOURCE
A B

& LOAD -

RETURN PATH

29

(Magnetic Core)

Core Balance

244 (Ground Return)

18

Core



SWITCH GEAR

............. . A& JOINT

FEEDER|
ghl

N

GROUND
FAULT

B conour

245

(Neutral Relaying)

211

19



20

5 kV-15 kv
200 A
246 (Ground Differential Relay)
| I) ') I)
|
|
- hihe
: |
212
Core Balance (Outgoing
Feeder) ,
(Sensitivity)

, (Zone  of
Protection)
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