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Problem 1. A phase distribution feeder has two loads : Load#1

is rated 133.4 kva with power factor of 0.0 leading. Load #2 is rated
100 kW with power factor of 0.6 lagging. Both loads are connected to
the same load bus. If the load voltage is to be maintained at 4.4 kV(

line value), compute the power factor at the load bus and the

direction of active and reactive power flow |
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“)Problem 2. A balanced wye connected generator rated 460 volts

(line Value) is supplying a balanced wye connected resistive load of
10 ohms through a balanced transmission line with Zs = 8 +j10,

Zab=Zbc=Zca=Zm= j4 (ohms). If the generator is grounded and load is
not grounded , draw the positive, negalive and zero sequence
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\'-) Problem 3 Same as problem 2, but both the generator and loads are
grounded. Compute the symmetrical components of currents.
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Problem §. A three phase transformer rated 63 kV (wye connected f
and grounded)/20 kV(delta connected) ,100 MVA and 10% short

circuit reactance supplied from a grounded power system with short

circuit capacity of 1000 MVA. Assume a balanced three phase fault

on 20 kV side while the 63 kV side is supplied from the power

system at the rated voltage. Compute the short circuit capacity of 20
kV bus.
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Problem 1. Consider the power system given below. Assume the
following cases: Case 1): two phases are short circuited at bus 2 and
then connected to ground. Case 2): one phase connected to ground at
the mid section of 20 ohm transmission line between bus 6 and bus
7. Case 3): three phases are short circuited at bus 5 and then
connected to ground. Determine whether the ground current will
flow by indicating "yes" or "no" in the Table given below.
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Problem 4: A three phase transformer rated 63 kV ( grounded wye)
/20 kV(delta ) ,100 MVA and 10% short circuit reactance supplied
from a grounded power system with short circuit capacity of 1000
MVA. Assume a balanced three phase fault on 20 kV side while the
63 kV side is supplied from the power system at the rated voltage.
Compute the short circuit capacity of 20 kV bus.



Probless & for &ha Power systaw 9iken b loww ¢

\’.g“." m

o

o Puh': ‘2 P-u

200 r‘“" 2 P

-

Psclu'-‘-‘l“r-u rluufe Spm

1) Compute Yous mocdel
2) c.ofm.ﬂnk Sacoblan matyix
3) c"’"f‘d" &P and &F - Usk one fkm'l'fanoﬁ%

4) Co ¢ tremsmission lne Losses.
) C«a»w/udl HL SWimg senevator pouwcer supples
to v netwevic.
i =4 =lo :
*(gus = [_L\v 9 - IS’HS'—'(\(BLMVBHS
~0 -5 s
V\"'.:. )L_O
* o 6
5 ?-V;_-i,;_ Xy =© Vi 3t
> -.':Vgl-s,. Ly =v Vi-”"o
ﬁ?;_:u '__-‘9 ot
3= -3 \§
AP; =D
- B N




EE740

Name

pledge "No aid given, received, or observed"

Department of Electrical Engineering
The Ohio State University

Fall 2000



EE740

Given;

1) X Bus Mocde|

] chel pelodd
2) Bus Voltages Wiy Gauss-Sepcdel pe

$ 32
3) Powey Ml':.mm_ld\ al bus ZM;/ bu
4) Powey Supp e/ b‘a \i-lu.swwa Us

i 1SSian lertes.
5) Pow-ey [oss of tyouen



ProblemB. A three phase transformer rated 138 kV ( grounded wye)

/13.8 kV(grounded wye),100 MVA and 10% short circuit reactance supplied from a
grounded power system with short circuit capacity of 1000 MVA. The power system bus
voltage is 138 kV. The 13.8 kV side of transformer is fully loaded with a power factor of
0.0 lagging at rated voltage. Compute the fault current for a single line to ground fault at
13.8 kV bus for the following conditions: a) if the load is connected as a grounded wye .
b) if the load is connected as an ungrounded wye . Assume that the impedance of
positive, negative and zero sequence networks are equal.



Problem 1. A phase transformer rated 63 kV ( grounded wye) /20 kV(delta ,100
A and 10% short Circuit reactance supplied from grounded power System with short
circuit capacity of 1000 MVA_ Assume a balanceq three phase fayjt on 20 kV side while
the 63 kV side is supplied from the Power system at the rated voltage. Compute the short
circuit capacity of 20 kV bys,
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kV
/13.8 kV(grounded Wye),100 MVA and 10% short circujt reactance supplied from a
grounded power System with short circyit capacity of 1000 MVA. The Power system bys
voltage is 138 kv~ The 13.8 kV side of transformer js fully loaded with a power factor of
0.0 lagging at rated voltagq:. Compufc the fault current for a single line to ground fault ¢
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Problemy A transformer bank is composed of three single- phase transformers
supplying a three-phase load consisting of

three identical 100 Ohm reactors. Each single transformer ,

rated at 100 MVA ,138 kV/13.8 kV has a leakage reactance of 12% .The loads
are connected in delta through a transmission line with .1+j.01 Ohm impedance.
Assume transformers are connected in wye/delta. Perform the following:
A;Compute the single —- phase equivalent circuit .

B)Compute per unit equivalent circuit for a base of 100MVA and

a voltage base of 13.8kV.
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Problem]. A three phase transformer rated 63 kV ( grounded wye) /20 kV(delta ) ,100
MVA and 10% short circuit reactance supplied from a grounded power system with short
circuit capacity of 1000 MVA. Assume a balanced three phase fault on 20 kV side while
the 63 kV side is supplied from the power system at the rated voltage. Compute the short
circuit capacity of 20 kV bus.
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EE 740 -- Midterm Exam

Problem 1. Consider a power system given below.

The internal impedance of generators is: Zgl = j 0.10
Zg2 = j 0.20 All values are in p.u.
1.) Compute YBUS model for power flow studies.

2.) Compute ZBUS model for short circuit studies.

Problem 2. For Problem 1,assume the following load and
generation schedules:

Loads: $1 = 0.5 + j0.5 p.u., 82 = 0.2 - 30.5 p.u.

Generators: Generator one 1is the Swing generator and
generator 2 scheduled power is P=0.5 p.u.

Use Gauss-Seidel and compute Load Voltage at BUS 2.
Assume V1 = 1.10 p.u. (Give your results for one iteration
only.)

Problem 3. For Probleml; assume a three phase fault at BUS
2. Compute the fault current seen by circuit breaker A. lgﬂwv¢.+ht

Loads .
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Algorithm for calculations of balanced and unbalanced fault currents.

Step 1: Build the positive 7 .. 0
sequence Z, _ matrix with bus(1) : positive
reference to ground.

Step 2: Build the negative 7, >
sequence Zy,, matrix. This is bus(2) 2: negative
normally the same as the positive

sequence.

Step 3: Build the 7 ;
corresponding zero sequence bus(0) 0: zero
Z bus(0) matrix. l

Step 4: For specified fault calculate the fault
types, connect the appropriate current based on a
network sequences and compute given fault type

the voltage and current flow at
the faulted bus.

print the results

4 -



A. Keyhani
EE740

C D E

Y (@) % l
l Fault-

®Y

—_—

Phase A to ground

C (bus) D (bus) E (bus)

Generator Generator

3-¢ fault
C 1_1.... D e E
—O—AATA— g
0.25 ; .06 .
S oms 08 0.623 p on %0 e
¥ 1 Y
"y
& 114 o 145 _
Vb g e Vv
0 0.15 0.08 0.06 0.12
-0.171 -0.261 0.17
Y X Y
GV
c 0 o D J 250
©) 002 .. 014 _0‘3'6\2] 012 0.2
. i :
G

JMD 152



/ QU | £ & |
Fi
Problem 1. Consider a 3-¢ distribution feeder as shown below:

source
. \s il KVA =133.34
— '\/\, v = load #3 p.f = 0.0 (leading)
KVA =100
oot {KYAZI0 10sd#7( e G qagging o244 pe=00
Compute the following:
1) The souce voltage Vg, if VR is to be maintained at 4.4 V (VR=4.4 kV line
value).
2) The source current and power factor at the source.
3) The total complex power supplied by the source
C\ 4) How much reactive power should be connected to the source bus for

obtaining unity power factor at the source bus?
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For the power system given below:

Problem 4.
sch
SW fm3 (D 0+25(n) @ PG-;. =122 P
GonaruteY _
o0:2(X) L
sch

PLod.dz =l.0 p:u

sch
Plond3= 2-59:u

1.) Assume V1 = 1 p.u. Compute V2 and V3 (Use Gauss-
Seidel. First iteration only.)

2.) If after ten iterations of Gauss-Seidel V2 = 1.07 pP.u.
and V3 = 0.91 p.u, Compute:

2.1) Power mismatch at busl, bus2, and bus3

2.2) Power loss of transmission systems.



