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EES355 SYNCHRONOUS AND SPECIAL MACHINES LAB L TP C Int Ext
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Semester V [Third Year]

COURSE OBJECTIVES:

1
2.
3.

To evaluate the operating characteristics and voltage regulation of synchronous generators.
To investigate the performance, power factor control and stability of synchronous motors.
To analyze the constructional features and performance of special electrical machines.

COURSE OUTCOMES:
After the successful completion of the course,students are able to

1.

Analyze the voltage regulation of alternators using various classical methods (EMF, MMF, ZPF, ASA)
and compare their accuracy.

Examine the synchronization process of alternators with an infinite bus and evaluate power flow
control (P and Q).

Assess the performance of synchronous motors by plotting V and Inverted V curves and
demonstrating power factor correction.

Determine the direct-axis (Xd) and quadrature-axis (Xq) reactances using the slip test for salient pole
machines

Evaluate the torque-speed characteristics of special motors (Universal, Hysteresis, Reluctance,
Repulsion) for specific industrial applications.

EXPERIMENTS:

1. Load test on alternator - for UPF, Inductive and Capacitive loads
2. Regulation of alternator by synchronous impedance and MMF methods
3. Regulation of alternator by ZPF & ASA methods

4. Synchronization of alternator with infinite bus - P and Q control

5. Parallel operation of two synchronous machines

6. V and inverted V curves of synchronous motor

7. Synchronous motor performance with constant excitation

8. Separation of losses in single-phase transformer by V/F method
9. Measurement of Xd and Xq of a three phase alternator by slip test
10. Load test on Universal motor

11. Measurement of Xd" and Xq" of a three phase alternator

12. Load test on 1-phase synchronous reluctance motor

13. Power factor correction using synchronous motor

14. Load test on hysteresis motor

15. Load test on 1-phase reluctance motor

Note**:

Minimum of ten experiments have to be performed and recorded by the candidate to attain
eligibility for End Semester Examination.

LEARNING RESOURCES:

TEXT BOOK(s):

1.
2.

P.S. Bhimbra, Electric Machinery, Khanna Publications, 7th edition.
[.J. Nagrath & D.P. Kothari, Electric Machines, Tata McGraw - Hill Publishers.

REFERENCE BOOK:
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Theory & Performance of Electrical Machines by J.B Gupta, S.K. Kataria & Sons, Reprint 2013 edition
(2013).

WEB RESOURCES:

1. http://www.digimat.in/nptel/courses/video/108105131/L75.html
2. www.gtbit.org/downloads/emecsem3/emecsem3imannual.pdf

B.Tech.(EE)/R-24/2024-2025 Printed through web on 16-08-2026 04:08:25 Page 2/ 2



