POLYTECHNIC UNIVERSITY
Westchester Campus
Fall 2007

MASTERS OF SCIENCE IN ELECTRICAL ENGINEERING
ELECTRIC POWER ENGINEERING

Polytechnic University will be offering its MS in EE with an Electric Power
Engineering concentration at its Westchester Campus starting Fall 2007

Starting Fall 2007 and going forward we will be offering two to four courses per semester
including required as well as elective courses to allow students to enroll in two courses per
semester and graduate in two and a half years. All courses are in the evening. All courses lead
to an MS in EE degree. All courses will be available at our Westchester campus and we expect
that students will be able to complete their degree in Westchester.

Fall 2007 Courses

EL 5613 Introduction to Electric Power Systems (required) 3 cr. Tue 5:45-8:15 PM
Single and three-phase circuit calculations; transmission lines parameters: resistance,
inductance, capacitance; transformers; and generators; lumped-component pi-equivalent
circuit representation; per-unit normalization; symmetrical phase components; power-
flow analysis.

MG 8203 Project Management (elective) 3 cr. Thu 5:45-8:15 PM
Management of technology-based projects ranging from individual research and
development to large-scale and complex technological systems. Feasibility and risk
analyses. Project selection and portfolio optimization. Functional and administrative
structures, coordination and scheduling of activities, personnel planning, negotiations
and contracts, cost estimation, capital budgeting, cost controls, effective matrix
management.

CE 8263 Construction Cost Estimating (clective) 3 cr. M 5:45-8:15 PM
Estimates and costs from the viewpoint of contractor or construction engineers;
details of estimating with emphasis on labor, materials, equipment, and overhead
costs.



MSEE Curriculum
Core Courses (must take all three required courses)

EL 6113 Signals, Systems and Transforms (3cr.)
EL 6253 Linear Systems (3cr.)
EL 5613 Introduction to Electric Power Systems (3cr.)

Electives (select seven courses)

EL 6623 Power Systems Economics and Planning (3cr.)
MG 8203 Project Management (3cr.)

CE 8263 Construction Cost Estimating (3cr.)

EL 6603 Power Electronics (3cr.)

EL 5671 Electronic Power Supplies (3cr.)

EL 5683 Electric Drives (3cr.)

EL 6633 Transients, Surges and Faults in Power Systems (3cr.)
EL 6643 Relay Fault Protection (3cr.)

EL 6653 Power System Stability (3cr.)

EL 6663 Distributed Generation Systems (3cr.)

CE 8783 Construction Management and Planning (3cr.)

Total: 10 courses, 30 credits

Admission Requirements For The Master’s Degrees

Admission to the Master of Science in Electrical Engineering Program requires a bachelor’s in
electrical engineering from an accredited institution, with a superior undergraduate academic
record. Students not meeting all these requirements will be considered for admission on an
individual basis and may be admitted subject to the completion of appropriate undergraduate
courses to remove deficiencies in preparation. Students who want to obtain a Polytechnic BS in
Electrical Engineering must do that before beginning studies for a master’s. Applicants who
lack a BS in Electrical Engineering but are otherwise sufficiently prepared for admission
without undergraduate deficiencies may nevertheless be required to take specified
undergraduate and introductory level graduate electrical engineering courses. Such graduate
courses count toward the master’s degree.



Course Descriptions

EL 5613 Introduction to Electric Power Systems (3 credits)

Single and three-phase circuit calculations; transmission lines parameters: resistance,
inductance, capacitance; transformers; and generators; lumped-component pi-equivalent circuit
representation; per-unit normalization; symmetrical phase components; power-flow analysis.
Prerequisite: EE 20240r equivalent.

EL 6113 Signals, Systems and Transforms (3 credits)

Continuous and discrete linear systems, system function. Fourier transforms, periodic
functions, Z transforms, discrete Fourier series, fast Fourier transforms. Analog and digital
filters, finite order system functions. Digital processing of analog signals. Sampling theorems.
Prerequisites. graduat status

EL 6253 Linear Systems (3 credits)

Basic system concepts. Equations describing continuous and discrete-time linear systems. Time
domain analysis, state variables, transition matrix and impulse response. Transform methods.
Time-variable systems. Controllability, observability and stability. Prerequisites. graduae
statusand EE 3054.

EL 5673 Electronic Power Supplies (3 credits)

Review of power relationships. Power semiconductor switching devices. Rectifiers. Basic
PWM dc-dc switching cells. Non-isolated and isolated PWM dc-dc converters. Control of
PWM converters. Resonant and soft-switching converters. PWM inverters. Applications to
computer equipment, distributed power systems, uninterruptible power supplies, and electric
drives. Power quality and EMI issues. American and international standards. Prerequisite: EE
38240r equivalent.

EL 5683 Electric Drives (3 credits)

Transient conditions in electric drives. Load torques, moments of inertia, masses and forces
translated to a rotating shaft. Acceleration and deceleration time. Consideration in selecting
motor power rating. Motor heating (cooling) under different kinds of duty. Load diagram
construction. Speed control of electric drives. Four quadrant operation of dc and ac drives with
static converter supply. Worked examples effectively illustrate the application of the
mathematical derivations. Prerequisites. EE 38240r equivalent.

EL 6603 Power Electronics (3 credits)

Principles of thyristor devices, GTOs, MOSFETSs, dynamic characteristics of DC choppers,
dependence of turnoff circuits on load characteristics and switched-mode power supplies. Phase
control, full wave circuits with inductive load and commutation. Power inverters. Prerequisites:
graduat statusand EE38240r equivalent.

EL 6623 Power Systems Economics and Planning (3 credits)

Power system economics: revenue requirements, load duration and reserve requirements. Load
forecasting: econometric methods. Optimal expansion planning and methodologies: optimal
generation expansion computer modeling. Decision analysis techniques. Prerequisites:
graduak statusandEL 561 or equivalent.

EL 6633 Transients, Surges and Faults in Power Systems (3 credits)

Analysis of lumped-circuit, normal and abnormal transients in power equipment and systems.
Short-circuit fault analysis and transient recovery of three-phase circuits. Analysis of traveling-
wave surges on transmission lines, windings and integrated systems. Prerequisites. graduae
statusandEL 561 or equivalent.



EL 6643 Relay Fault Protection (3 credits)

Protective relay functions and classification. Electromechanical relay types, operating
principles and basic characteristics. Communication channels for relaying. Current and voltage
transformers, transducers. Protection of busses, transformers, generators, motors, and other
station equipment by the zone protection method. Distribution and transmission line relaying
systems. Relay setting calculations. Primary and backup protection, application and philosophy
with applied relay engineering examples. Prerequisites. graduate statusandEL561 or
equivalent.

EL 6653 Power System Stability (3 credits)

Introduction to the study of power system dynamics: mathematical modeling of prime movers,
power plants, synchronous machines, field exciters transmission lines, relay loads and
stabilizers. Prerequisites. graduae status, EE 3064andEL 561 or equivalent.

EL 6663 Distributed Generation Systems (3 credits)

Benefits and limitations; classification of small generating systems; principles of operation and
electrical equivalent circuits of fuel cells, solar cells, micro-turbines, reciprocating engines, wind
turbines and gas turbines; fault conditions; reactive power support; power quality issues.
Prerequisites: EE 3824andEL 561 or equivalent.

CE 8783 Construction Management and Planning (3 credits)

Strategic planning is indispensable to achieving superior management. This course in business
planning provides practical advice for organizing the planning system, acquiring and using
information, and translating strategic plans into decisive action. This is an invaluable resource
for top- and middle-level executives.

CE 8263 Construction Cost Estimating (3 credits)
Estimates and costs from the viewpoint of contractor or construction engineers; details of
estimating with emphasis on labor, materials, equipment, and overhead costs.

MG 8203 Project Management (3 credits)

Management of technology-based projects ranging from individual research and development to
large-scale and complex technological systems. Feasibility and risk analyses. Project selection
and portfolio optimization. Functional and administrative structures, coordination and
scheduling of activities, personnel planning, negotiations and contracts, cost estimation, capital
budgeting, cost controls, effective matrix management.



