System depicted in below figure needs to be represented in per unit quantities
assuming that Z, = Z, = Z;.

M1

i S,=200MVA
T-line U'=13.2kV

G1 T1 T2 ¢ )
g_c 64km @ 0.500/km 0_3 (13.8kv) Xm=10%
< > (20kV)§ (230kV) %
()2

S,=300MVA (1)-3ph Bank: (3)-1ph S,=100MVA
U, =20kV S,=350MVA S,=100MVA U,=13.2kV
X4"=20% 20kV-230kV 13.8kV-127kV Xn=10%

Z=10% Z=10%

SYSTEM DATA:
Base quantities are selected to relate to power/voltage source i.e.

Up Gy i= 20kV S, sys = 300MVA

Base voltage for transmission line is calculated for the step-up transformer ratio:
230
Ub_Tline = %5 "Yb_G1 Up_Tline = 230kV
Consequently, base voltage for loads (i.e. motors) is calculated based on step-down
transformer ratio. With (3) single phase transformers connected in bank and each of the
transformer ratio is 127/13.2kV, then:

13.2
U = U - U = 13.802kV
b M \/5_127 b_Tline b M

The base impedances in each of the parts of the system are:

2
Up G1
Zp G1= Sb_sys Zp Gy = 1.33333333Q Up g1 = 20.00000000kV
N 2
~ Up_Tline
Zy Tline=—g———  Zb_Tline = 176.33333333Q Uy jine = 230.00000000kV
b_sys
2
= Up_m
Zy M= S s Zpy 1 = 0.63497055Q) Up v = 13.80185368KV
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GENERATOR DATA - G1:
GENgpy = 1

Sn_Gl := 300MVA Conn :="Y-Xgnd"

Un G1 = 20kV

X4 pp_G1 = 0.20pu XoRgq =10
Sp=Sn_G1

Vp=Up G1

CALCS
XG1 = Xd pp_G1 X1 = 0.20000000pu

TRANSFORMER DATA - T1:

TR_qty =1 Transformer is one three phase unit
Sn_Tl := 350MVA Conn := "dY-gnd"
Up x = 20kV
Up h = 230kV
Z11 = 0.10pu XoR =40
CALCS
2
. Sp Un n
nT1l b _Tline
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TRANSFORMER DATA - T2:

TR gty := 3 Transformer is a bank of (3) single phase units
Sy T2 := 100MVA Conn := "Ygd"
Uy, = 13.20KV
Uy, = 127KV
ZT; = 0.10pu XoR =40

CALCS

2
Z1y = ZTz{ > M U”—Xj Z15 = 009146881 pu
TR_aty-Sp T2 ) (Up M

EQUIVALENT MOTOR DATA - M1:
TR qty =1
Sp M1 = 200MVA  Conn :="Yg"
Uy vy = 13.20KV

Xm_l = 0.20pu XoR =20
CALCS
2
Sp | (Yn_m1
XMl = Xm_l' S . U — XMl = 0.27440643 pu
n_M1 b M
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EQUIVALENT MOTOR DATA - M2:

TR qty =1

Sn M2 = 100MVA  Conn :="Y"

Up M2 i= 13.20kV

Xm_2 = 0.20pu XoR =20
CALCS
2
Sp ) ( YUn_m2
Xp2 = Xm 2 | = X2 = 054881285 pu
—“\Sn.m2)\ Yo m

T-LINE DATA - TLINE:

CKT qty:=1
LTIine = 64km
Q
Xl = OSOm
CALCS
X|'LTline
XL_pU = —Z _
b_Tline

XL_pu = 0.1815pu
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