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Course: Power System Lab
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Power System Laboratory is one of the important labs for graduate
students. In this lab, hardware based experiments are conducted. Here, students
come to know the structure of power system components like different types of
cables, conductors, insulators, etc for the first time.

On completion of this course, students shall be able:

» to visualize the concept of preliminary ideas of power system components
> to get knowledge about different operational features of power transmission
system.

» to measure string efficiency, power factor and breakdown strength of
insulating oil.

The expected outcomes of the course are:

» to demonstrate the designing and conducting experiments, to analyze
power system related problem.
» to provides the ability to visualize and work on laboratory.

> to study of different rating of cables, insulators.
» to study the transmission line parameters.

Assessment Criteria:

» Lab performance, punctuality, discipline
» Attendance
» Viva voce

» Lab file
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List of the experiments:

1. Power factor improvement

2. String efficiency

3. DC distribution

4. AC distribution

5. Performance of long transmission line

6. Series-compensated transmission line

7. Evaluation of L and C of transmission line using MATLAB
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Experiment no: 1
Title: Power factor improvement
Objective: To study the power factor of R, R-L, R-L-C circuit
Circuit Diagram:
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Circuit diagram of power factor improvement
Data Table:
Component Voltage (V) Current (A) Power (W)

P
CosSP =—
? Vi

R

R-L in series

R-L and C in
parallel

Discussion:

1. Define power factor?
2. Draw the phasor diagram of the circuit you have developed in this experiment.
3. Analyze the result you have obtained

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 2
Title: String efficiency of disc insulator
Objective: To study the string efficiency of disc insulator (a) with guard ring, (b) without guard ring

Circuit Diagram:

Guard
ring

1-ph, 240V, 50 Hz

ac supply
Circuit diagram of String efficiency

Data table:

Guard ring No of disc (n) Vi(V) | V2(V) | V3(V) V (V) V
Connected

nxV,

No

Yes

Discussion:

1. Define string efficiency. What is the significance of it?

2. Why string efficiency is improved using a guard ring?

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 3
Title: DC Distribution network
Objective: To study the DC distribution network analyzer (I) single-end feeding, (II) both-end feeding,
(IIT) Ring main system
Circuit Diagram:
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Circuit Diagram of DC distribution network with single / double end feeding system

Data table:

Type of Va(V) | Vb (V) | Modeof | T1i(A) | I2(A) | When all the consumers are connected
feeding operation

Single-end X Conl is Voltage at consumer 1 terminal =
connected

Con 1,2 Voltage at consumer 2 terminal =
are
connected

Conl,2, Voltage at consumer 3 terminal =
3 are
connected

Conl,?2, Voltage at consumer 4 terminal =
3,4 are
connected
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Double end Conl is Voltage at consumer 1 terminal =
connected

Con 1,2 Voltage at consumer 2 terminal =
are
connected

Conl, 2, Voltage at consumer 3 terminal =
3 are
connected

Conl,?2, Voltage at consumer 4 terminal =
3,4 are
connected

Discussion:

1. What is the difference between a feeder and a distributor?
2. Where dc distribution is applied?
3. What is the difference between single-end and double-end feeding?

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 4
Title: AC Distribution network

Objective: To study the AC distribution network analyzer under different loading condition

Circuit Diagram:

RADIAL FEEDER

Yy A AN

Wos | | |
e s

Circuit Diagram of AC distriution network wiith single / double ::nd feeding system
Data table:
Type of feeding Type of load connected I ( A ) I ( A )
Consumer1 | Consumer2 | Consumer 3

Ri [Li [C [R[L[C|R [ L[ G
Single-end v X

v v

v v v

VoY v v

VoY R v

VoY R R

N N U A Y R

N VAR VAR VA VAR VA VA Y

AR VAR VAR VA VA VA VA VA Y
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Type of feeding Type of load connected I ( A ) I ( A )

Consumer 1 Consumer 2 Consumer 3

Ri |[Li [C |R [ L | C | Rs| Ls | Gs
Double-end N

N N

N v v

R v v

R R v

R R R

N EEEEEEE R

R R R EEE

V[NV Y [N Y Y[V
Discussion:

1. What is the difference between ac and dc distribution?

2. Where ac distribution is applied?

3. Why supply current reduces when capacitive load is connected to the system?
4. Give some example of resistive, inductive and capacitive load.

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 5
Title: Study the performance of long transmission line.
Objective: To study the performance of a transmission line, observe Ferranti effect, and to compute
ABCD parameters
Circuit Diagram:
L R L R

._I@_W AV Y AN, @I °
S0 1z ®C== G C= 36 C G @
L,

!

Date Table:

Sl No. Vs (V) Is (A) Vr (V) A=Vs/Vr C=Is/Vr (U)
1

Circuit diagram of long transmission line

Sl No. V. (V) L (A) L (A) B=VJI(Q) D=L/,

Discussion:

1. What is Ferranti effect? How this effect can be reduced?
2. Define ABCD parameter of long transmission line.
3. What is the difference between lumped and distributed parameter model?

Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 6
Title: Series Compensated Transmission Line
Objective: To study the effect of series compensation in a transmission line
Circuit Diagram:
/ i
L/ )
C
R/2 X/2 R/2 X/72
L
A
D
Circuit Diagram of Series Compensated Short Transmission Line N
Date Table:
Mode of operation Vs (V) Ve(V) | Ir(A) Pr(W) | Power
factor
With no compensation
With 1
compensation
2
3
Discussion:
1. What is series compensation? Why it is required in transmission line?
2. What is degree of compensation?
3. Why power flow increases with the series compensation?
Student Name: Signature of the teacher
Student Roll No:
Signature:
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Experiment no: 7
Title: Evaluation of L and C of Transmission Line using MATLAB.
Objective: To develop MATLAB code to evaluate L and C for different tower configuration.

Tower configuration:

O ORNO
(=

4m 4m
B2
4m A
4m
Fig 1 Fig 2
40cm 40cm 40cm
> > >
S5m Sm
Fig 3
Problem: Evaluate L and C for each tower shown Fig 1-3 using MATLAB code.
Result:
Discussion:
1. Write the code you have developed.
2. What is GMD and GMR?
3. What is the difference between L and C calculation?
Student Name: Signature of the teacher
Student Roll No:
Signature:
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