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7. Instructions for the Lab and ol uelgd g dle ilodai .V
Safety Rules Loaell

General Instructions
1) Absent will be marked if any student enters in the lab after 5 minutes.

2) Each group have maximum 5 students.
3) On every next lab session, a test may be conducted related to previous work.

4) Report to the tutor if you find equipment that is out of order or you break
something, “no blame culture”.

5) Prepare the written experiment report according to your tutor instructions
6) Smoking, eating, or drinking of any kind in the lab are prohibited.
7) No unapproved experiments may be performed.

Safety Rules
1) At least two persons must be in the lab while working on live circuits.

2) Report any unexpected events to your tutor.

3) Before beginning to work in the lab you should be familiar with the procedure

you will be following, as well as with any special precautions or changes that the

tutor may note.

4) Remove all loose conductive jewelry and rings. (Do not wear long loose ties, or

other loose clothing around machines.). Keep any fluids away from instruments

and circuits.

-\ - Updated Oct., 2021
AR RVARWATIN HICHCA ) PUENCONE IS B3 B A RVARF I CRR Y PN PR g EV NN R PP



Zagazig University - Faculty of Engineering

o Nianageme,
Q\\:6\(&‘\ llt%

Electrical Power & Machines Eng. Program
L gl YY) g (o g8l Aia gali ys - daigh) A0S - (33 38 30 daaly

5) Always consider all circuits to be "energized" unless proven otherwise “dead”.

6) When making measurements, only one hand at a time. No part of a live circuit
should be touched.

7) Keep your body, or any part of it, out of the circuit.
8) Be as neat as possible (i.e. Keep the work area and workbench clear and clean.)

9) Allways check to see that the power switch is OFF before plugging into the

outlet. Also, turn instrument or equipment OFF before unplugging from the

outlet.

10) After assembling a circuit, check the wiring (with your lab’s partners) before
turning on the power.

11) When making changes in the circuit, turn off the power. Turn it on again after
checking the new connections

12) When unplugging a power cord, pull on the plug, not on the cable.
13) When disassembling a circuit, first remove the source of power.

14) Report immediately any doubt about electrical safety, damages, and potential

hazards to the lab’s tutor.
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10. List of experiments

1% Year Electrical — 1% term

SN Title of the experiment

1 | Simple connections of resistors.

The voltage divider.

The superposition theorem.

Thevenin's theorem.

Series RL circuits.

o O B~ W DN

Series RC circuits.

7 Series resonance.
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2" Year Electrical — 2" term

SN Title of the experiment

1 | Determination of single-phase transformer parameters.

2 | Load test on 1-ph transformer.

3 Load test of DC shunt and series motor.
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3rd Year Electrical — 1% term

SN Title of the experiment
1 | Introduction to DC machine and measuring the winding resistance.
2 | No load test of DC separately excited generator.

3 | Load test of DC separately excited generator.
4 | No load test of DC shunt generator.

5 | Load test of DC shunt generator.

6 | Load test of DC compound generator.

7 | No load test of DC shunt motor.

8 | Load test of DC shunt motor.

9 | Load test of DC compound generator.

10 | Measurement of three-phase power.

11 | Dielectric strength of insulating oil.

12 | Breakdown in gases.
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3"9Year Electrical — 2™ term

SN Title of the experiment

1 | Transmission line parameters.

2 | Voltage regulation and voltage drop along transmission line.

Breakdown in dielectric liquids.

single-phase half-wave uncontrolled rectifier.

3
4 | High resistance measurement.
5
6

single-phase full-wave uncontrolled rectifier.

7 | Three-phase uncontrolled rectifier.

8 | Parameter determination of three-phase transformer.

9 | Three-phase transformer connecting groups.
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4" Year Electrical — 1%term

SN Title of the experiment

1 | Open circuit and short circuit tests on 3-phase transformer.

2 | Load test on 3-phase transformer.

3 | Different connections of 3-phase transformer.

4 | Open delta and scott connected transformers.

5 | No load and blocked rotor tests on 3-phase induction motor.

6 | Load test on 3-phase induction motor.

7 | Load test on 3-phase induction motor under varying supply voltage.

8 | Starting and braking of 3-phase squirrel cage induction motor.

9 | No load and blocked rotor tests on 1-phase induction motor.

10 | Load test on 1-phase induction motor.
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4"Year Electrical — 2"%term

SN Title of the experiment
1 | No load and short circuit tests on a 3-phase synchronous machine.
2 | Load test on 3-phase synchronous generator.
3 | Zero power factor test on a 3-phase synchronous generator.
4 | Synchronization of synchronous machine.
5 | Determination of direct and quadrature reactances of synchronous machine.
6 | V- curves and inverted V-curves of a 3-phase synchronous motor.
7 | Load test on a 3-phase synchronous motor.
8 | Load test on a 3-phase synchronous motor under varying supply voltage.
9 | Determination of universal motor parameters.
10 | Load test on universal motor.
11 | Time current characteristics of over current relay.
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List of proposed experiments

1% Year Electrical — 1% term

SN Title of the experiment
1 | Measurement of resistance using ammeter-voltmeter method.
2 | Measurement of internal resistance of an ammeter and a voltmeter.
3 D_eter_mination of equivalent resistance of series and parallel DC electric
circuits.
4 | Verification of voltage and current dividers.
5 | Verification of Kirchhoff’s laws in AC circuits.
6 | To verify experimentally Superposition’s theorem in DC circuits.
7 | To verity experimentally Thevenin’s theorem in DC circuits and obtain the
maximum power.
8 | Measurement of capacitance and inductance.
9 | Measurement of power in 1-phase AC circuits.
10 | Measurement of power factor at different loading conditions.
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2" Year Electrical — 2" term

SN Title of the experiment

1 | Measurements of electric power in 1-phase and 3-phase balanced circuits.

2 | Measurements of resistors, inductors and capacitors using bridges.

3 | Determining parameters of 1-phase transformer equivalent circuit.

4 | No-load test of separately excited DC generator to plot the magnetization
curve.

5 | Study the diode characteristic and free-wheeling diode and to Plot V-I
characteristics.

6 | To obtain the V-I characteristic of thyristor.

7 | To draw wave shape of the electrical signal at input and output points of
controlled and uncontrolled 1-phase rectifiers (half-wave and full-wave) for
resistive and inductive loads.

8 | To draw wave shape of the electrical signal at input and output points of

controlled and uncontrolled 3-phase rectifiers (half-wave and full-wave) for
resistive and inductive loads.
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3rd Year Electrical — 1% term

SN Title of the experiment
1 | Carry out load tests of DC separately excited generator.
2 | Carry out load tests of DC shunt generator.

3 | Carry out load tests of DC series generator.

4 | Carry out load tests of DC compound generator.

5 | Carry out load tests of DC separately excited motor.
6 | Carry out load tests of DC shunt motor.

7 | Carry out load tests of DC series motor.

8 | Carry out load tests of DC compound motor.

9 | Carry out speed control of DC motors.

10 | Experimentally achieve braking of DC motors.

11 | Separation of iron losses of 1-phase transformer.

12 | Carry out polarity test of 1-phase transformer.

13 | Run load test of 1-phase transformer.

14 | Achieve paralleling of two 1-phase transformers.
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3"9Year Electrical — 2™ term

SN Title of the experiment

1 | Measurement of breakdown voltage of oil sample.

2 | Carry out failure tests of gaseous, liquid and solid insulating materials.

Insulation resistance measurement using Megger.

Study the performance characteristics of loaded transmission lines.

3
4 | Determination of constants of transmission lines.
5
6

Operation of transmission lines in parallel.

7 | Study varying voltage with active and reactive power of transmission lines.

8 | To obtain Triac characteristic.

9 | To obtain characteristic of power transistor.

10 | Single phase AC voltage controller (half-wave and full-wave) for resistive and
inductive loads.

11 | Three phase AC voltage controller (half-wave and full-wave) for resistive and
inductive loads.
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4" Year Electrical — 1%term

SN

Title of the experiment

Determining the equivalent circuit of 3-phase transformer.

2 | Carry out load test of 3-phase transformer.

3 | Perform different connection of 3-phase transformer and their tests.

4 | Configurations of special connections of 3-phase transformer (open delta and T-
T).

5 | Operation of a 3-phase transformers in parallel.

6 | Determination of the equivalent circuit of 3-phase induction motor.

7 | Carry out the load test of 3-phase induction motor (constant voltage and voltage
variation).

8 | Study the performance characteristic of 3-phase induction motor using SCRs

9 | Perform starting and speed control of 3-phase induction motor.

10 | Determination of the equivalent circuit of 1-phase induction motor

11 | Study the performance characteristic of 1-phase induction motor

12 | Perform starting and speed control of 1-phase induction motor

13 | Measuring illumination intensity.
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4"Year Electrical — 2"%term

SN

Title of the experiment

Determination of the equivalent circuit of 3-phase synchronous machines.

2 | Carry out load test of 3-phase synchronous generator at different power factor
values.

3 | Perform zero power factor test of synchronous generator and voltage regulation.

4 | Perform paralleling of synchronous generators.

5 | Obtain V-curves of synchronous machine.

6 | Perform speed control of synchronous motor.

7 | Carry out load test of synchronous motor at voltage variation.

8 | Study the performance characteristics of electric drives (induction —
synchronous)

9 | Perform Power factor correction.

10 | Study the performance characteristics of repulsion, universal and reluctance
motors.

11 | Carry out tests on current and voltage transformers.

12 | Calibration test of protective relays using secondary injection unit.

13 | Measurement of gain and constants of control system.
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