1) (Single-line diagram)
2)
3) 2
4)
[5,8-9,29,33]
)
Log-Log (Selectivity)
5.1)
5.2) ,
Log-Log
Log-Log Inrush  point
ANSI point ( Transformer point)
5.3) Log-Log

5.4) Selectivity
5.5)



8.1 1

8.1

8.1 1
8.1
)= 500 MVA, ,10= 22 kv
: Trl 22 kV 1400 V, M= 1000 kVA, K =6 %, PKT
= 13.5 kW, Delta-Wye connection
. LP1 100 kVA
: LP2 200 kVA
. LP3 300 kVA

£ 7Q = 0.035+{0.350 mQ
£ ZTL= 2.160+]9.350 mQ
Fl 8.2



8.2

Il - ZQ+ZTL
= (0.035+0.350)+(2.160+j9.350)
= 2.204j9.70 mQ
|2t1]=995 mQ
3 :rk3:V3|za =((\}50§49(.)§E)>)
2321 kA

(Load panel)

125%
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- |A LP1 = V3. 04 = 14434 A
125% I = 1.25x144.34 = 180.34 A
CB2 =200 AT
LP1
f 200
. 0 =
125%IR LP2 = 125x V3X0.4 360.85 A
CB3 =400 AT
_ 300 _
- 125%I1 LP3 = 125« = 54127 A
o/ x 04,
CB4 =600 AT

"FLL.M V3T 22=2624 A
"FL~Lr =v"04 = 144338 A

(IPLHV)
Fusel 40 A ( 150%
CB1 1500 AT (
)
CB1 1500 AT CB4 600 AT CB1  Selectivity
FL CB4 CB1

CB4 Selectivity ~ CB1

F1 1
CB4, CB1 Fusel

Inrush point ~ ANSI point

CB4

Log-Log
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Inrush 12 IR
0.1
Inrush point = 12x1443.3 = 1154 kA 0.1
ANSI point
5
FL 2321 KA - (A-Y)
ANSI ANSI 0577x2321 = 1338 kA 5

ANSI point = 13.38 kKA 5

Log-Log
AT
FlL. 232 kA

protective system)

Inrush point

1500 AT 600 AT

8.3 CB4 600 AT CB1 1500
10.5 kA

CB1L 1500 AT
(Partially selective protective system)
(Fully selective
CB1L
40 A

63 A
8.4
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8.2 2

8.5
FL ( )

8.5 1
8.5
k3= 500 MVA, 10=22 kv
: Trl 22 kV 1400 V, 1T= 2000 kVA, K =6 %, PKT= 20 kW,
Delta-Delta connection, ROTRT = 1.00, X (UXT=0.95
;ML A =400V, ™ =500 kVA, lidl* = 6.25, Wound-rotor
type, ROmRm = 15.20, X(OMXM- 5.32
L1 PVC 3x25 sqgmm., RL = 0.740 mQ/m, XL = 0.107
[ .40 ., ROURL=3.70, XQUXL= 181
. LP1 400 kVA
: LP2 500 kVA

: LP3 100 kVA



81

- TM
: M1
L1

Fl1
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 7g, = 0035410350 Q
.7 = 080 473 mQ
VM = 19.83+34721  Q
.7l = 29.60+428 Q

20 = (loo x 0.80) +§(0.95 x 4.73)
= 080+j449 Q
ZOM = (15.20x 19.83)+ 7(5.32: 47.21)
= 301.72+J251.16  Q
Z(1 = (3.7 X29.60) + 7(.81 X 4.28)
= 10952 4j7.75 mQ

8.1
2
) (ch
(Q)

0.035 + 0.350 |
0.80 + J4.73 0.80 + .49
19.83 + U721 301.72 + 1251.16
29.60 + J4.28 109.52 +j7.75

8.6



8.6

KL - (AQUAT)H 1

(1 )
= [(0.035+]0.350)+(0.80+4.73)] /I (19.83+j47.21)
= 0.86+4.61 mQ

W ios e

3 D11y = = M=—y =\
v3jztl]  (V3x4.69]

= 49.24 kA
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8.2

(IR)

- 125%If1

125%If1

- 125%If1

20 - Z(OTLI ZOM
(0.80+j4.49) /1 (301.72+j251.16)
0.83+j4.44 Q

|zt0]= 452 mQ

ScUn [ X10X400)
= (0% pda)l | ([0.83 + y'4.44] + 2[0.86 + j4.61))
= 49.84 kA
3 Fl

(kA)
3 49.24
42.64
49.84

(Load panel)
125%

400
1251 ' o, ® 12169 A

CB3 CB2 =800 AT

_ 500 *
LP2 = 1.25x V3 y 047 902.11 A

CB4 = 1000 AT

1'25X(/VJ%: 180.34 A

CB6 =200 AT
M1 (Wound-rotor motor)

LP1

LP3
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150% (IR) 5.1

L ML= 7 =\ =721.69 A
(- x04)

150% IR = 1.50x721.69 = 1082.53 A
CB7 = 1200 AT

CB5
CB5
= +
+ 1.25(
CBﬂ =CBma +1257A%
CBf -
CBmiX =
1/h =
In R
'l
CB1=CB7+0+ 1-25{IFL LP3)
100
= X0+1%7 3 1)
= 1380.42
« 1400 AT
| f1-hy = Nz A

I fI-lv = V3VO4 =288675 A
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' (IFL_HY)
Fusel 80 A ( 150%
) CB1 3000 AT (
)
1
Fl 2
CB5, CBL Fusel
Log-Log
Inrush point ~ ANSI point
Inrush 12 IR
0.1 Inrush point = 12 x 2886.75 = 34.64 kKA 0.1
ANSI point
2
3 . Fl 49.84 kA
(A-A) ANSI ANSI

0.866x 49.84 = 43.16 kA ANSI point = 43.16 kA 2

Log-Log 8.7
8.7
(Fully selective protective system) Inrush point
CBL CB5
125A 8.8
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