Cairo University

VOLTAGE AND FREQUENCY CONTROL OF STAND-
ALONE DOUBLY-FED INDUCTION GENERATORS
FOR VARIABLE SPEED WIND ENERGY
CONVERSION SYSTEMS

By

Mohamed Mahmoud Anwar Mohamed Sharawy

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
ELECTRICAL POWER AND MACHINES ENGINEERING

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016



VOLTAGE AND FREQUENCY CONTROL OF STAND-
ALONE DOUBLY-FED INDUCTION GENERATORS
FOR VARIABLE SPEED WIND ENERGY
CONVERSION SYSTEMS

By
Mohamed Mahmoud Anwar Mohamed Sharawy

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
ELECTRICAL POWER AND MACHINES ENGINEERING

Under the Supervision of

Prof. Dr. Adel Shaltout Prof. Dr. Naser M. B. Abdel-Rahim
Professor Professor
Electrical Power and Machines Engineering Electrical Engineering Department
Department Faculty of Engineering at Shoubra
Faculty of Engineering Benha University

Cairo University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016



VOLTAGE AND FREQUENCY CONTROL OF STAND-
ALONE DOUBLY-FED INDUCTION GENERATORS
FOR VARIABLE SPEED WIND ENERGY
CONVERSION SYSTEMS

By
Mohamed Mahmoud Anwar Mohamed Sharawy

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
ELECTRICAL POWER AND MACHINES ENGINEERING

Approved by the
Examining Committee

Prof. Dr. Adel Shaltout, Thesis Main Advisor

Prof. Dr. Naser M. B. Abdel-Rahim, Member

Prof. Dr. Mahmoud Mohamed Mahmoud Abdel-Hakim, Internal Examiner

Prof. Dr. Fahmy Metwally Ahmed Bendary, External Examiner
Prof. of Electrical Power Systems and Automatic Control — Electrical Engineering
Department — Faculty of Engineering at Shoubra — Benha University.

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016



Engineer’s Name:

Date of Birth:
Nationality:
E-mail:
Phone:
Address:

Registration Date:

Awarding Date:
Degree:
Department:

Supervisors:

Examiners:

Title of Thesis:

Mohamed Mahmoud Anwar Mohamed Sharawy
28 /12 /1987
Egyptian
eng.mohamed.sharawy@gmail.com
01220313358
14 El Fady St. — Dr. Lasheen St. — Faysal - Giza
1/10/2011

/12016
Master of Science
Electrical Power and Machines Engineering

Prof. Adel Shaltout

Prof. Naser M. B. Abdel-Rahim (Prof. of Power Electronics —
Electrical Engineering Department — Faculty of Engineering at
Shoubra — Benha University)

Prof. Fahmy Metwally Ahmed Bendary, (External examiner)
(Prof. of Electrical Power Systems and Automatic Control —
Electrical Engineering Department — Faculty of Engineering at
Shoubra — Benha University)

Prof. Mahmoud Mohamed Mahmoud Abdel-Hakim (Internal
examiner)

Porf. Adel Shaltout (Thesis main advisor)

Porf. Naser M. B. Abdel-Rahim (Member) (Prof. of Power
Electronics — Electrical Engineering Department — Faculty of
Engineering at Shoubra — Benha University)

Voltage and Frequency Control of Stand-Alone Doubly-Fed Induction Generators for
Variable Speed Wind Energy Conversion Systems

Key Words:

Stand-Alone Wind Energy Conversion Systems; Aerodynamics of Wind Turbine;
Dynamic Modeling of Doubly-Fed Induction Generator; Indirect Vector Control;
Maximum Power Point Tracking

Summary:

Self-excited induction generators usually suffer from variable output voltage frequency
and magnitude with variation of wind speed when they are used in stand-alone variable
speed Wind Energy Conversion Systems (VSWECS). The doubly-fed induction
generators (DFIGs) have been used in stand-alone VSWECS applications. Controlling
the magnitude and frequency of the stator output voltage for DFIG achieved by
controlling the rotor input voltage, magnitude and frequency. The maximum power
point tracking control technique is applied to DFIG for optimum operating point.
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