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The Transmission Line Simulator

Introduction and Overview

t has a single phase line that connects to show a nominal T and I1 representation. It also has
line with series and shunt reactances given in ‘per unit’ form. The single-phase line allows
to examine the accuracy of T and II representations. The three-phase line allows students to do

basic power system experiments, such as load and fault studies.

The Transmission Line Simulator is also one of the five Modules that form the Power System Laboratory. This
system allows the Transmission Line Simulator to connect to other components such as a generator and
transformers. This extends the experiments that students can do. At the end of this section is a brief
description of the Power System Laboratory.
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Experiment 1: Single Phase Line - Short Line
Investigation

Aims

To find the regulation and transmission of a simple inductive line without shunt capacitan nd to construct

the relevant phasor diagram.

Notes

You use a short section of the line with only two inductive elements. The line has a
connects to the supply, and a ‘receive’ end (to the right) that connects to the loads.

Procedure 1 - Resistive load
1) Create a blank table of results, similar to Table
2) Connect the circuit as shown in Figure 34

3) Shut CB1 (at the secondary of the supply

ghly 5 Ampere.

4) Use the analogue voltmeter to m op (Vd) across the line impedance. Use the

multifunction meters to measure th

)

ance and reactance (IxR and IgX) for your recorded load current (receive end).

) calculate the actual value of inductance and compare it with the values written next
e single phase line.
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Table 5 Blank Results Table for Experiment 1

Procedure 2 - Resistive and Inductive Loa

Voltages, Currents and 100% Resistive Load | 100% Resistive Load
Powers + 50% Inductive
Load
Sending Voltage (V)
Sending Current (1)

Sending Power (W)

Receiving Voltage (VR)

Receiving Current (Ig)

Receiving Power (WR)

Line Volt Drop (Vg)

Repeat Procedure 1, but use a 50% inductive load in parallel wj ive lo wn by t ed lines
of the connection diagram).
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Figure 35 Connection Diagram For Experiment 2
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Experiment 2: Single Phase Line - Medium or
Long Line Investigation (Nominal T Method)

Aims

To find the regulation and transmission efficiency of a longer line with shunt capacitance (represe
nominal T circuit), and to construct the relevant phasor diagram.

Notes

You use the full length of the single phase line, with all four inductors and a shunt capacito
way along the line in the T type connection.

Procedure 1 - Shunt 10 uF (50 Hz) or 8 uF (

1) Create a blank table of results, similar to Table 6.
2) Connect the circuit as shown in Figure 35 using 2 tive and 50%
inductive load.

3) Shut CB1 (at the secondary of the supply at the ‘'send’ end of the single phase
line). This connects power to the line.

4) Use the right-hand analogue voltmeter to me 41) across the two inductances at
the sending end, and the volt drop across the i Siving end (Vgp). In Figure 35, the
right-hand dotted line shows i connection. Use the multifunction meters
to measure the sending a
meters to show power factor, ice\use equation 6 to calculate the power factor for
each end of the line. The sendin emain fairly constant - determined by your local
mains supply and cables.

(6)
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Voltages, Currents and Shunt Shunt
Powers 10uF 50 Hz 20pF 50 Hz
8 nF 60 Hz 16 uF 60 Hz
Sending Voltage (V)

Sending Current (1)

Sending Power (W)

Receiving Voltage (VR)

Receiving Current (Ig)

Receiving Power (Wg)

Line Volt Drop (V41)

Line Volt Drop (Vgo)

Capacitor Voltage (V¢)

Capacitor Current (I¢)

Table 6 Blank Results Table for Experiment 2

5) As described in Section 3, find the line regulz

B) Construct the phasor diagram as desc or the mediu

determine the line regulation and tr.

ne (with nominal T). and

6 uF (60 Hz)

Hz) line capacitor in place of the 10 uF (or
8 uF for 60 Hz). line shows which wire to move to make this

connection.
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Figure 36 Connection Diagram For Experiment 3
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APPENDIX 1 Typical Results

These results are typical and for reference only. Your results may be slightly different, due to tolerances in the
parts of the Transmission Line Simulator.

Experiment 1: Single Phase Line - Short
Investigation

Voltages, Currents and 100% Resistive Load | 100% Resistive
Powers + 50% Inductiv

Load
Sending Voltage (V) 125 125
Sending Current (1) 4.9 5

Sending Power (W)

Receiving Voltage (VR)

Receiving Current (Ig)

Receiving Power (Wg)

36

Line Volt Drop (Vq)

Table 22 Results For Experiment 1 (60

Load | 100% Resistive Load
+ 50% Inductive
Load

124.6

5.06

486

102.6

ceiving Current (Ig) 4.96 5.06

eceiving Power (WR) 573 466

ne Volt Drop (V) 33.83 34.46

le 23 Res or Experiment 1 (60 Hz)
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Experiment 2: Single Phase Line - Medium or
Long Line Investigation (Nominal T Method)

Voltages, Currents and 10uF Shunt 20pF Shunt
Powers

Sending Voltage (V) 127 125
Sending Current (Ig) 4.1 3.9
Sending Power (W) 362 364
Receiving Voltage (VR) 86 86.7
Receiving Current (Ig) 4.25 4.27
Receiving Power (WR) 332 334
Line Volt Drop (Vq1)

Line Volt Drop (V)

Capacitor Voltage (V¢)

Capacitor Current (I¢)

Table 24 Results For Experiment 2 (50 Hz)

Voltages, Currents and
Powers

Sending Voltage (V)

16uF Shunt

340.5

27.3

29.8

106.9

0.64
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