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Reactive power

BUS into machine
; (I) Induction generator
MACH Synchronous condenser operation after
under excited - loss of field
[
Ve & operating area \|
|

|
Synchronous motor

under excited

Real power (I) Leading Real power
kW into 7 kW into
() Lagging

|

|

|

!

machine : system
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over excited :

|

|

Synchronous / L |

condenser over excited
operating area

Reactive power

into system
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M0 HZ2E ds) s SE0 ot 2 dsJ10t g 2 dsJI0t
S0 A= M IIsEg = UA=S 8 dF

TR
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YT 43.8kv/6.9kV

1000/5 ¢ )
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]
T O
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@ @ 275 @ 1000kVA| CONT. LOAD

S N2 (lan) : 451 (A)

lan + loont = 451 + 214.893 = 665.89 (A)
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HJ| B 1 V3 x 6.9 x 665.89 = 7,958 kVA
Select 8,000kVA (R JIs Al)

2X B1=J] Hl =1.5 x 665.89 = 998.83
et 1000/52 A&
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CT ratio 1000
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1,000 _
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B 36

27 : Under voltage relay

47 : Phase sequence relay

49 : Thermal over load relay

51 : Over current relay

50G : Instantaneous over
current ground relay

50 @ Instantaneous over
current relay

46 : Current balance relay

87 : Differential relay
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5 Mgt HE BESHAE 24
HI 1X B3 NEC  450-3
Fuse @ BH2J| 11Xt E&F &7 250% Of LK
- AMA0LD B4 0|
- 34 HSOHAM 14 29 SXJF gy 24 23 g0l A
2| LHE AtDLE ZAIZESl D26t 250 A2 &I R
XDl HYO 11X A H8F2 300% OlU
StAl ¢ HED| OAE A2l 200~ 300%
Time dial2 TR Fault Withstand Curve Otei0ll =01%
Al MY = 34 Set AlD Y HYD| O S JF0 %&*BFII AEE =
AXNE HYD| 2X= HEAtD MR 1,750
(&t Al HIGHE 88 + 0IR)
o HED| 2XF
StAl + D] OAE A2l 150~ 250%
Time diale &= XtHII2 g€=x
S Y 2 dsJIE Melst 8=t 8% + JtE 2 830 Jls &
=
o Xt
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(1) Relay 62| HlAt

Load 150kVA, Iy = 208(A), 34t Het™=J 21,000(A) it

StAl 24 — Pick up current = 1.15x208x % = 3.98(A)

Select 5A, Primary current = 5% ? = 300(A)
21,000
— Plug setting multiplier = —— =70
g g P 300

Tripping time required : 0.1 sec
ANSI & 2| very inverse time E0|ctH

19.61

IRy
(If) -1

PU

Tripping time = TMS [ +0.491]2 =H

0.1
19.61

(I')2 +0.491

PU

TMS = =0.2

™S = 0.2

192'61 +0.491] = 0.1 sec
70° -1

Actual tripping time = 0.2X [

CURVE 34|
T=0DI I A +B]
(—)" -1
Loy
g 4 bji 2 P A B )
ANSI MOD Moderately inverse 0.02 0.0515 0.114
ANSI| VERY Very inverse 2 19.61 0.491
ANSI X TRM | Extremely inverse 2 28.2 0.1217
IEC-A Normal inverse 0.02 0.14 0
IEC-B Very inverse 1 13.5 0
IEC-C Extremely inverse 2 80 0
IEC-D Definite time 0 0
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=Al R4 - Pick up current = 6x300x % = 30(A)

Primary current = 30 % ? =1,800(A)

(2) Relay 52| H At
25l 400kW, Iy = 696(A), 34 StetX = 21,000(A)

StAl 24 — Pick up current = 1.15x696 % % =5.0(A)

Select 5A, Primary current = 5% % = 800(A)

21.000
— Plug setting multiplier = —/—— = 26.25
g g P 800

Tripping time required : 0.3+0.1 = 0.4 sec

Tripping time = TMS [%+0.491]§ 2H
(—)-1
IPU
0.4
TMS = 19.61 =0.77
)7 +0.401
PU
TMS = 0.8
19.61
Actual tripping time = 0.8 x [—————+0.491] = 0.41 sec
bping [26.252 -1 ]
=Al QA -
(3) Relay 49| H At
Relay 52 =<, & =A|0F 3
5

=Al 24 - Pick up current = 6x800x 300 = 30(A)

Primary current = 30 % ? = 4,800(A)
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(4) Relay 32 A4t
B 28 1 2,000kVA, 6.6kV/415V, Iys = 2,666.6(A)
BUS A% : 3,000(A)
H 34 D& AT : 30,000(A)
h MSI| JIs ®F :500(A)
e PSi= : 1,958(A)
. 500+1,958 = 2,458(A)
5

StAl @A - Pick up current = 1.15x2,458x =4.7(A)
3,000
Select 5A, Primary current = 5% 3000 _ 3,000(A)
30,000
— Plug setting multiplier = —— =10
9 g P 3,000
DEEF 30,000(A)0l A Relay 4291 S Al2t
0.8x [ 1961 +0.491] =0.5sec 0122

Tripping time required : 0.5+0.3 = 0.8 sec
. . . 0.8
Time Multiplier setting = To6l =1.16
+0.491

02

™S =1.2

Actual tripping time = 1.2X [1109 61

+0.491] =0.8 sec

H

AN 24 - o

(5) Relay 22| H At
oD & : 2,000kVA, 6.6kV/415V, Iye = 175(A)

& M5 30,000 % =1,886(A)

HD| 2XE N A7 1K=

rﬂ"

CT ratio = 250/5

StAl @A - Pick up current = 30,000 x 0415 .5 . 3.77(A)
6.6 250
. 250
Select 4A, Primary current = 4><? = 200(A)
200—1 14 (10| d86t 889 114%)
175
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1,886
— Plug setting multiplier = =—— =9.43
g g P 200

Tripping time required : 0.8 sec

Time Multiplier setting = 19 610'8 =1.19
T 10,491
9.43° -1
TMS =1.2
19.61

Actual tripping time = 1.2x[————+0.491] = 0.85 sec
Pping [9.432—1 ]

=Al R4 - Pick up current = 1.75%x 1,886 x S 66(A)
250
Select 75A

Primary current = 75x% 2—20 = 3,750(A)

(B6) Relay 12 HlAt
U 2 M) Jls &F - 800(A)
A 2ot M7 : 900(A)
. 800 + 900 = 1,700(A)
NS EFSE= : 10,000(A)

> _488(A)

o

Al 24 = Pick up current = 1.15x1,700x

2,000

Select 5A, Primary current = 5% = 2,000(A)

15,000
— Plug setting multiplier= —/——— =7.5
g setiing mutip 2,000

D& HF 15,000(A)0A 2l 6.6kV BUS 1= & H2l Tripping Time2
19.61

75% -1
Tripping time required : 0.84+0.3 = 1.14 sec

Time Multiplier setting = 19 61-14 =1.34
: +0.491

7.5°

t=1.0x[ +0.491] = 0.84 sec

™S =1.4

19.61
752 -1

Actual tripping time = 1.4x [ +0.491] =1.2 sec
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