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(A1) 115 kV Phase & Ground Overcurrent Relay

(2) 22 kV Ground Back Up Overcurrent Relay

(3 22KV Incoming Phase & Ground Overcurrent Relay
0 22 kV Bus Section Phase & Ground Overcurrent Relay
(5) 22 kV Outgoing Phase & Ground Overcurrent Relay

115/22 kV
30/40/50 MVVA
Dyn1

|
[

50 : Instantaneous Phase Overcurrent Relay
51 : Time Phase Overcurrent Relay

50N : Instantaneous Ground Overcurrent Relay
51N : Time Ground Overcurrent Relay

51G : Back Up Ground Overcurrent Relay
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22 kV Bus Section Phase & Ground Overcurrent Relay
22 kV Outgoing Phase & Ground Overcurrent Relay

115/22 kV
30/40/50 MVVA
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|
I
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50 : Instantaneous Phase Overcurrent Relay
51 : Time Phase Overcurrent Relay

SON : Instantaneous Ground Overcurrent Relay
51N : Time Ground Overcurrent Relay

51G : Back Up Ground Overcurrent Relay
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51 : Time Phase Overcurrent Relay

50N : Instantaneous Ground Overcurrent Relay
51N : Time Ground Overcurrent Relay

51G : Back Up Ground Overcurrent Relay

115 kV Phase & Ground Overcurrent Relay

33 kV Ground Back Up Overcurrent Relay
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kV amasniu Dynl

AN 4.1 LFANAINTELFINMNASINSUNNDLUIILUT 2 AN 30/40/50 MVA 115/22

NI MANONTZUTINNAT NS
NIIANY (A)
Source Prefault Voltage IEC IEEE
Impedance (pu)
V, =0.95 11,547 9,972
Z =0 pu Vv, =1.00 11,547 10,496
V, =1.05 11,547 11,021
V, =0.95 10,762 9,351
Z,,=0.0167pu| V, =1.00 10,762 9,844
V, =1.05 10,762 10,335
V, =0.95 4,132 3,791
Z..=0.4108pu| V, =1.00 4,132 3,990
V, = 1.05 4,132 4,190

kV 1aea$n3U YNyno(d1)

AN 4.2 LFANAINTEULFINNATINSUNNDLUBILUY 3 YAAIN 30/40/50 MVA 115/22

AT AMUNANITUTIAWNATEINNE
ASUANE (A)
Source Prefault Voltage IEC IEEE
Impedance (pu)
V, =0.95 11,547 9,972
Z =0 pu V, = 1.00 11,547 10,496
Vv, =1.05 11,547 11,021
V, = 0.95 9,589 8,411
Z . 0.0474 pu V, = 1.00 9,589 8,854
V, = 1.05 9,589 9,296
V, = 0.95 4,183 3,836
Z,. =0.4028pu| V, =1.00 4,183 4,037
Vv, = 1.05 4,183 4,239
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AN 4.3 LEFAAINTEULFINMNATINSUNNDUUBWUU 3 08I0 30/40/50 MVA 115/33

kV aeasnid YNyno(d1)

NI MANONTZUTINNAT NS
NIIANY (A)
Source Prefault Voltage IEC IEEE
Impedance (pu)
V, = 0.95 7,698 6,648
Z =0pu Vv, = 1.00 7,698 6,997
V, = 1.05 7,698 7,347
V, = 0.95 6,505 5,698
Z,.,=0.0423 pu| V, =1.00 6,505 5,997
V, = 1.05 6,505 6,297
V, =0.95 3,642 3,304
Z.. =0.2559pu| V. =1.00 3,642 3,478
V, = 1.05 3,642 3,652

4.2 MU tagnIzuatnuaug
mMsAnszuutasnunszuaiumuantaily 3 nsdlonstiauasvinaula low
msdnmiilumsinaasssuulnihuasvvaulaslniigs narlumstlerasvassiad

nsvuaAuudasduaaslumn 4.1-4.3 Taafidu curve udasduiianammnedail
R1 : Transformer Thermal Damage Curve
R2 : Mechanical Damage Curve
R3 : Transformer Inrush Curve
Curve 1 :50/51 outgoing, 51_IEC
Curve 2 : 50/51 outgoing, 50_IEC
Curve 3 : 50/51 bus section, 51_IEC
Curve 4 : 50/51 bus section, 50_IEC
Curve 5 : 50/51 incoming, 51_IEC
Curve 6 : 50/51 incoming, 50_IEC
Curve 7 : 50/51 115 kV incoming, 51_IEC
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MunUssLag (11,547 A) (10,496 A)

115 kV Incoming 1.40 3w 1.48 3%

22 kV Incoming 0.93 U 0.99 ¥
22 kV Bus Section 0.56 U 0.59 319

22 kV Outgoing 0.05 7 0.19 W7
100 SE=t"
X S
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