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« A 220-kV overhead line has the following properties:
— $=200 km
— r=0.07 Q/km
— x=0.32 Q/km
— b=3.6 uS/km
Define the parameters for medium-length line
a) IT-model

b) T-model

and calculate the open circuit voltage at the end of the line if
the voltage at the beginning is 220 kV.



Question 1

« A 220-kV overhead line has the following properties:

— s=200 km

— I'=0.07 Q/km Z= (+jol)s :: izgigsiznce /s
— X=O.32 Q/km Y= (g +J(DC) S L::i:gx;tjacr;;ic/esf s
_ b=3.6 “S/km C = capacitance / s

Define the parameters for a medium-length line with the
a) IT-model
b) T-model

and calculate the open circuit voltage at the end of the line if
the voltage at the beginning is 220 kV.



Question 1
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Question 1
b) T-model
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~ (65.51./77.66°Q x 720./90°S + 2)

=225/ —-0.3°kV

Both models give the same result!




A

B
X; =100 &2
O+ GO

Sy =25 MVA Sy=25MVA Ug=20kV
110/10,5 kV 110/21 kV Py =25MW
Zy = 10 % Zy = 10 % COS Qg = O;8ind

 (Calculate per-unit values for all the parameters in the picture
above. Use base values: S,=50 MVA and U,=110 kV



A

B
X; =100 Q
O—+OD+—+H -

Sy =25 MVA Sy=25MVA Ug=20kV
110/10,5 kV 110/21 kV Py =25MW
Zy = 10 % Zy = 10 % COS Qg = O;8ind

 (Calculate per-unit values for all the parameters in the picture
above. Use base values: S,=50 MVA and U,=110 kV

|:> Other base voltages by transforming ratios:
u? Uy = (Uzu /Uiy ): U,

_ |:> Current base value by base power and base voltage:
2 2

Up  Us I =S,/v3U,

Sy Sy

|:> Impedance base value by base power and base voltage:

Z,= Ubg/Sb



Sb=50 MVA

A xe1000, F U,=110 kV
O—+CH HOOH -
Sy =25 MVA Sny=25MVA Ug=20kV
110/10,5 kV 110/21kV  Pg=25MW
Zy = 10 % Zy = 10 % COS Qg = O;8ind
0.200
. 20kV 20 kV _ 0952
Ub-UN2 110 kv . 21KV
N1 110 kV
P 25 MW
Pg = — = = 0.500
S, 50MVA —
0.200




« Based on the results obtained from Question 2, calculate the
voltage in busbar A (per-unit value and in volts).



Based on the results obtained from Question 2, calculate the
voltage in busbar A (per-unit value and in volts).

x; = 0413 pg =0.500 cosgpg = 0.84




Question 3 -
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A 50-Hz, 50-MVA transformer with a 132-kV primary and a

33-kV secondary has a reactance of 0.1pu per phase. What is
the reactance in ohms per phase:

(a) referred to the primary;

(b) referred to the secondary.



A 50-Hz, 50-MVA transformer with a 132-kV primary and a

33-kV secondary has a reactance of 0.1pu per phase. What is
the reactance in ohms per phase:

(a) referred to the primary;

(b) referred to the secondary.

IZ:) Other base voltages by transforming ratios:
Uy, = (Uzn /Uln ) U

|:> Current base value by base power and base voltage:

I,= Sb/\/gUb

|:> Impedance base value by base power and base voltage:

Z,= sz/Sb



Question 4

a) referred to the primary

Primary :
2 3\2
74 =B _ (132X106) 0 =34850 = Xg
SB 50)(10

X = xx X = 0.1x348.5Q = 34.85Q)

b) referred to the secondary

Secondary :

3\2
Zg = (33”06) 0 =21.78Q = X4
50x10
X = xx Xg =0.1x21.78Q = 2.178Q




