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Department of Electrical and Electronics Engineering 

BSA University, Vandalur, Chennai. 

EEB3102 POWER SYSTEM ANALYSIS 

Course Teacher: C. Athbel Joe, AP/EEE 

Assignment 1a: Module I (Due on: 18.08.2016) 

I SHORT ANSWER QUESTIONS 

 1.  Equivalent pi models are quite suitable for analyzing the performance of transmission lines of more than 

___ km length, whereas nominal pi models are suitable for lines of more than _____km. 

 2.  Whether the p.u. value of any quantity can be defined as the ratio of the quantity to an ‘arbitrarily’ chosen 

base value having the same dimension? Justify your response and give the common practice followed in 

selecting the base values. 

 3.  True or False: If the p.u. impedances of two transformers are same, then the actual impedances of both the 

transformers will be the same. 

 4.  Base impedance is that impedance which will have a voltage drop across it equal to the ______, when the 

current flowing in the impedance is equal the ________. 

 5. Justify the following statement: The magnetizing and core loss braches can be omitted from the 

equivalent circuit of a power transformer. 

 6. Consider a static 10 MW load at 0.8 pf lagging connected to a bus at 66kV.  How will you represent this 

load for 

   a) Load flow studies 

   b) Stability studies 

 

II PROBLEMS 

1. (i)  A generator (which may be represented by an emf in series with an inductive reactance) is rated 500 

MVA, 22 kV. Its Y connected windings have a reactance of 1.1 p.u.  Find the ohmic value of the 

reactance of the windings. 

(ii) The above generator is in a circuit for which the bases are specified as 100 MVA, 20 kV.  Find the p.u. 

value of reactance of the generator windings on the new specified base. 

2. (i)  Per-phase impedance diagram of a system is shown in Fig. 1. Draw the corresponding single line 

diagram. 

 
Fig. 1 
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(ii) Stating valid assumptions, simplify the per-phase impedance diagram in Fig. 1 for performing fault 

analysis. 

3. a)  Consider an off-nominal turns ratio transformer with tap ratio a = 0.8 and an impedance of j0.05 p.u. 

referred to the unity tap side. Construct an equivalent circuit and identify the shunt elements as capacitive 

or inductive. 

b) Repeat a) if a = 1.2. 

4. A 400 MVA, 240 kV/24kV, three phase Y-Δ transformer has an equivalent series impedance of (1.2+j6) Ω 

per phase referred to the high-voltage side.  The transformer is supplying a three phase load of 400 MVA, 

0.8 power factor lagging at a terminal voltage of 24 kV (line tot line) on its low voltage side.  The primary is 

supplied from a feeder with an impedance of (0.6+j1.2)Ω/phase.  Working with per unit values, determine 

the line to line voltage at the high voltage terminals of the transformer and the sending end of the feeder. 

5. A single phase transformer of 11 kV/400 V, 50 Hz, 150 kVA has per unit impedance of 0.01186+j0.0592 

p.u. Determine the actual resistance and reactance of both primary and secondary windings. 

6. Consider a three phase transformer having a name plate rating of 30 MVA and voltage ratings of 230Y 

kV/69Y kV with a leakage reactance of 10% when referred to h.v. side.  Choose a suitable base values and 

determine the following: 

a. Turns ratio of the windings 

b. Transformer reactance referred to the l.v. side and hv  in ohms 

c. Transformer reactance referred to the l.v. side in p.u. 

7. Repeat Problem 6 after changing the connections to Y/Δ.  Bring out the inferences you draw from 

Problems 6 and 7. 

8. Fig. 2 shows the schematic of a radial transmission system.  The ratings and reactance of various 

components are shown therein. Calculate the terminal voltage of the synchronous machine.  Represent 

the transmission line and the transformers by series reactance only. 

 
Fig. 2 

9. Obtain the per unit impedance (reactance) diagram for the power system shown in Fig. 3.  Choose a 

common MVA base of 30 MVA and voltage base of 33 KV on the transmission line. The manufacture’s data 

for each device is given below: 

 
Fig. 3 
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10. Repeat Problem 6 taking the capacity of the system (i.e. total of MVA rating of all the generators in the 

system) as base MVA and 11 kV on the low voltage side of Transformer T1. 

11. For the power system shown in Fig. 4, draw the per unit reactance diagram taking appropriate base 

values.  The actual impedance of the transmission lines are marked in the transmission line.    The relevant 

name plate details of the generators, transformer and motor are given below: 

Generator 1: 25 MVA, 11 kV, X’=0.2 p.u. 

Generator 2: 15 MVA, 11 kV, X’=0.2 p.u. 

Synchronous Motor: 25 MVA, 11 kV, X’=0.2 p.u. 

Transformer 1: 25 MVA, 11Δ/120Y kV, X=10% 

Transformer 2: 12.5 MVA, 11Δ/120 Y kV, X=10% 

Transformer 3: 10 MVA, 120Y/11 Y kV, X=10% 

 

Fig. 4 

Review Questions (Need not be included in the assignment that is submitted) 

1. State the advantages of using p.u. system. 

2. Derive the expressions to find the base current and base impedance for the given base MVA and base kV 

for 

a. Single phase system and 

b. Three phase system. 

3. Explain how changing the base values affects the per unit impedance value. 

4. Draw the per phase circuit for OLTC transformer with off-nominal tap ratio and obtain its π equivalent 

circuit in terms of the off-nominal tap ratio. 

5. Explain the models you would use for representing generator, transformer, load and transmission line for 

the following studies: 

a. Power flow analysis 

b. Fault analysis and 

c. Stability analysis 


