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Electrical and Computer Engineering Department
Power Systems (ENEE4403)

“Power World Simulator Project”

Deadline for Submission (Hard Copy): at the beginning of lecture time on Wednesday 3-1-2018

First semester 2017/2018 10/12/2017

Figure.6.23 below shows a 7-bus power system, which was taken from the course textbook, parameters

and other system modelling information (line impedances, load values ... etc.) are given in tables. For

this system:
ol Cirecuit G2
Breaker 180 MW
1 7
Tl T2
2
30 Mvar
30 Mvar
50 Ww ! LI 50 MW
3
12
30 Mvar — {7
50 My 50 M 30 Hvar
-‘q.-l' 30 Mvar

Generator Ratings
G1: 100 MVA,13.8 kV, x" = 0.12,x3 =0.14,x5=0.05 per unit Power Flow Data
G2: 200 MVA,15.0 kV, x°* = 0.12,x3 =0.14,xy=0.05 per unit Bus 1 : Swing bus, Vy = 13.8 kV, 3¢ = 09

The generator neutrals are solidly grounded :us 234,56 : Load busas
Transformer Rafings us 7 : Constant voltage magnituds bus, V7 = 15 kV
T1: 100 MVA.13.8 kVA/230 KVY, x=0.1 per unit Pay - : Mar
T2: 200 MVA, 15 KVA/230 kVY, x=0.1 per unit G7 - 180 MW, - 87 Mvar < Qg7 <+ 87
The transformer neutrals are solidly grounded W )

. - m-mm
All Lines: 230 kV, zy =0.08 + 0.5 Q/km, Vbase = 13.8 kV ( line-to-line ) in the zone of Gf

2g = 0.2 + [1.5 Q/&m, yy = j3.3 E-8 Skm,
Maximum MVA = 400

Line Lengths: Ly = 15 km, L, assigned by the instructor (

20 050 km), Ly = 40 km, Ly = 15 km, L5 = 50 km.

FIGURE 6.23 Single-line diagram for Design Project 4—transmission loop




For the generator data: X, Xz, and Xo are the positive, negative, and zero sequence impedances

respectively to be inserted in the fault parameters tab.

For the transmission line data: Z; is the transmission line parameters (R + jX) and Y is the shunt

charging B in per length units. Zo is the zero sequence impedances to be inserted in the fault info tab

after converting to per unit.

1.

Calculate per unit impedances for all transmission lines using the program, and show results in

a table (go to model explorer and select “branches input” show this table), required data is

given under the one-line diagram of the system.

The length of line 2 depends on the last two digits of your student ID number:

If the last two digits of your student ID number are between 30 and 50, then the length of
L2 is equal to those digits in km. For example, if the last two digits are (43) then L2 length
is 43 km.

If the last two digits of your student ID number are > 50, then the length of L2 is equal to
those digits divided by 2 rounded to the nearest integer in km. For example, if the last two
digits are (87) then (87/2 = 43.5 rounded to 44) L2 length is 44 km.

If the last two digits of your student ID number are < 30 then the length of L2 is 35 km.

Insert the system in power world simulator using the data under figure, and solve the case

showing the load flow results:

One-line diagram of the system in run mode, with transmission lines and transformers
loading percentage pie charts, and bus voltages shown beside each bus.

Y Bus Matrix.

The table of bus voltages and angles per unit, and load values on each bus.

State tables for all branches (transmission lines and transformers), showing loading values

and losses. Discuss results: e.g. transformers loading values.

Add a 33 MVAR “switched shunt” to bus 4 and repeat step 2, discuss the differences (bus

voltages and transformer’s loading percentages).

Using fault analysis tool, perform 3-phase symmetrical fault on each one of the system’s buses,

showing the values of fault current and bus voltages during fault.
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