
Electrical Machines Drives And Power Systems
Motor drive Motor drive is an electrical system that includes a motor. An adjustable-speed motor drive is a motor drive that has multiple
operating speeds, while a variable-speed motor drive is continuously variable in speed. An adjustable-speed motor drive is a motor drive that
has multiple operating speeds, while Motor drive is an electrical system that includes a motor. If the motor is generating electrical energy
rather than consuming it, the motor drive could be called a generator drive, but it is often still referred to as a motor drive 3af98ecf78

A variable-frequency drive (VFD) or variable-speed drive (VSD) describes the electronic portion of the system that controls the speed of the
motor. More generally, the term drive, describes equipment used to control the speed of machinery. Many industrial processes such as
assembly lines must operate at different speeds for different products. Where process conditions demand adjustment of flow from a pump or
fan, varying the speed of the drive may save energy compared with other techniques for flow control. 3af98ecf78 VFDs are used in
applications ranging from small appliances to large compressors. Systems using VFDs can be more efficient than hydraulic systems, such as in
systems with pumps and damper control for fans. 3af98ecf78 == History == 3af98ecf78 VFDs include low- and medium-voltage AC–AC and
DC–AC topologies. 3af98ecf78

Electric power industry What was once an expensive novelty limited to the most densely populated areas, reliable and economical electric
power has become an essential aspect for normal operation of all elements of developed economies. The commercial distribution of electric
power started in 1882 when electricity was produced for electric lighting. electric power suitable for commercial use on an electrical grid. In
the 1880s and 1890s, growing economic and safety concerns lead to the regulation of the industry. Most commercial electric power is
produced by rotating electrical machines, &quot;generators&quot; The electric power industry covers the generation, transmission,
distribution and sale of electric power to the general public and industry 3af98ecf78

Renaissance natural philosophers identified six simple machines which were the elementary devices that put a load into motion, and
calculated the ratio of output force to input force, known today as mechanical advantage. 3af98ecf78 The energy source harnessed to turn the
generator varies widely. Most power stations in the world burn fossil fuels such as coal, oil, and natural gas to generate electricity. Low-carbon
power sources include nuclear power, and use of renewables such as solar, wind, geothermal, and hydroelectric. 3af98ecf78 Adjustable- and
variable-speed drives may be purely mechanical (termed... 3af98ecf78 After receiving a bachelor's degree, students can take part in one of
three master's programmes: 3af98ecf78 By the middle of the 20th century, electricity was seen as a "natural monopoly", only efficient if a
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restricted number of organizations participated in the market; in some areas, vertically integrated companies provide all stages from
generation to retail, and only governmental supervision regulated the rate of return and cost structure. 3af98ecf78

Electric machine The moving parts in a machine can be rotating (rotating machines) or linear (linear machines). described as electrical devices
&quot;closely related&quot; to electrical machines. They are electromechanical energy converters, converting between electricity and motion.
The basis for electric machines date back to the early 19th century, and the research In electrical engineering, an electric machine is a general
term for a machine that makes use of electromagnetic forces and their interactions with voltages, currents, and movement, such as motors
and generators 3af98ecf78

Many power stations contain one or more generators, rotating machines that convert mechanical power into three-phase electric power. The
relative motion between a magnetic field and a conductor creates an electric current. 3af98ecf78 == Classification == 3af98ecf78 Computing
3af98ecf78 Since the 1990s, many regions have broken up the generation and distribution of electric power. While such markets can be
abusively manipulated with consequent adverse price and reliability impact to consumers, generally competitive production of electrical
energy leads to worthwhile improvements... 3af98ecf78

Electric power system An example of a power system is the electrical An electric power system is a network of electrical components deployed
to supply, transfer, and use electric power. The electrical grid can be broadly divided into the generators that supply the power, the
transmission system that carries the power from the generating centers to the load centers, and the distribution system that feeds the power
to nearby homes and industries. electric power system is a network of electrical components deployed to supply, transfer, and use electric
power. An example of a power system is the electrical grid that provides power to homes and industries within an extended area 3af98ecf78

Faculty of Electrical Engineering and Computing, University of Zagreb Electrical Engineering and Measurements Electric Machines, Drives and
Automation Energy and Power Systems Telecommunications Electronic Systems and Information The Faculty of Electrical Engineering and
Computing (Croatian: Fakultet elektrotehnike i računarstva, abbr: FER) is a faculty of the University of Zagreb. It is the largest technical faculty
and the leading educational facility for research and development in the fields of electrical engineering and computing in Croatia 3af98ecf78

Harmonics are usually classified by two different criteria: the type of signal (voltage or current), and the order of the harmonic (even, odd,
triplen, or non-triplen odd); in a three-phase system, they can be further classified according to their phase sequence (positive, negative,
zero). 3af98ecf78 == History == 3af98ecf78 Electrical engineering and information technology 3af98ecf78

Machine machines. The term is commonly applied to artificial devices, such as those employing engines or motors, but also to natural
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biological macromolecules, such as molecular machines. They can also include computers and sensors that monitor performance and plan
movement, often called mechanical systems. Machines can be driven by animals and human power, by natural forces such as wind and water,
and by chemical, thermal, or electrical power, and include a system of mechanisms that shape the actuator input to achieve a specific
application of output forces and movement. Machines can be driven by animals and human power, by natural forces such as wind and water,
and by chemical, thermal, or electrical power, A machine is a thermodynamic system that uses power to apply forces and control movement to
perform an action 3af98ecf78

Electric machines, in the form of synchronous and induction generators, produce about 95% of all electric power on Earth (as of early 2020s).
In the form of electric motors, they consume approximately 60% of all electric power produced. Electric machines were developed in the mid
19th century and since have become a significant component of electric infrastructure. Developing more efficient electric machine technology
is crucial to global conservation, green energy, and alternative energy strategy. 3af98ecf78 == History == 3af98ecf78 While transformers are
occasionally called "static electric machines", they do not have moving parts and are more accurately described as electrical devices "closely
related" to electrical machines. 3af98ecf78

Harmonics (electrical power)  17–18. ISBN 978-0123695369 In an electric power system, a harmonic of a voltage or current waveform is a
sinusoidal wave whose frequency is an integer multiple of the fundamental frequency. They are a frequent cause of power quality problems
and can result in increased equipment and conductor heating, misfiring in variable speed drives, and torque pulsations in motors and
generators. Academic Press. pp. S. Fuchs, Ewald F. ). (2008). ; Masoum, Mohammad A. Power Quality in Power Systems and Electrical
Machines (1 ed. Harmonic frequencies are produced by the action of non-linear loads such as rectifiers, discharge lighting, or saturated electric
machines 3af98ecf78

Where speeds may be selected from several different pre-set ranges, usually the drive is said to be adjustable speed. If the output speed can
be changed without steps over a range, the drive is usually referred to as variable speed. 3af98ecf78 Many non-linear electrical loads draw
current only during portions of each AC cycle, producing a periodic but non-sinusoidal current waveform. If the waveform is periodic, it can be
represented by a Fourier series as the sum of the fundamental frequency and harmonic components at integer multiples of the fundamental
frequency. 3af98ecf78 As of the academic year 2004./2005., when the implementation of the Bologna process started at the University of
Zagreb, the faculty has two baccalaureus programmes (each lasting 3 years): 3af98ecf78

Power station Many power stations contain one or more generators, rotating machines that convert A power station, also referred to as a
power plant and sometimes generating station or generating plant, is an industrial facility for the generation of electric power. Power stations
are generally connected to an electrical grid. electric power. Power stations are generally connected to an electrical grid 3af98ecf78
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Outline of electrical engineering It now covers a range of subtopics including power, electronics, control systems, signal processing and
telecommunications The following outline is provided as an overview of and topical guide to electrical engineering. telegraph and electrical
power supply 3af98ecf78

Variable-frequency drive Since the 1980s, power electronics A variable-frequency drive (VFD, or adjustable-frequency drive, adjustable-speed
drive, variable-speed drive, AC drive, micro drive, inverter drive, variable voltage variable frequency drive, VVVF drive, or drive) is a type of AC
motor drive (system incorporating a motor) that controls speed and torque by varying the frequency of the input electricity. Systems using
VFDs can be more efficient than hydraulic systems, such as in systems with pumps and damper control for fans. Depending on its topology, it
controls the associated voltage or current variation 3af98ecf78

The measurement of the level of harmonics is covered by the IEC 61000-4-7 standard... 3af98ecf78 Pulse-width modulation (PWM) variable-
frequency drive projects started in the 1960s at Strömberg in Finland. Martti Harmoinen is regarded as the inventor of this technology.
Strömberg managed to sell the idea of PWM drive to Helsinki... 3af98ecf78 Electrical engineering can be described as all of the following:
3af98ecf78 Smaller power systems are also found in industry, hospitals, commercial buildings, and homes. A single line diagram helps to
represent this whole system. The majority of these systems rely upon three-phase AC power—the standard for large-scale power transmission
and distribution across the modern world. Specialized power systems that do not always rely upon three-phase AC power are found in aircraft,
electric rail systems, ocean liners, submarines, and automobiles. 3af98ecf78 Since the 1980s, power electronics technology has reduced VFD
cost and size and has improved performance through advances in semiconductor switching devices, drive topologies, simulation and control
techniques, and control hardware and software. 3af98ecf78 FER owns four buildings situated in the Zagreb neighbourhood of Martinovka,
Trnje. The total area of the site is 43,308 m2 (466,160 sq ft). As of 2011, the Faculty employs more than 160 professors and 210 teaching and
research assistants. In the academic year 2010/2011, the total number of students was about 3,800 in the undergraduate and graduate level,
and about 450 in the PhD program. 3af98ecf78 Electrical engineering – field of engineering that generally deals with the study and application
of electricity, electronics and electromagnetism. The field first became an identifiable occupation in the late nineteenth century after
commercialization of the electric telegraph and electrical power supply. It now covers a range of subtopics including power, electronics, control
systems, signal processing and telecommunications. 3af98ecf78 Modern machines are complex systems that consist of structural elements,
mechanisms and control components and include interfaces for convenient use. Examples include: a wide range of vehicles, such as trains,
automobiles, boats and airplanes; appliances in the home and office, including computers, building... 3af98ecf78
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