Application Of Synchronous Machine

== History == ad5b17070d == Operating principles == ad5b17070d DC homopolar machines are among the oldest electric machines. Michael Faraday made a Homopolar motor in 1831.
Superconducting DC homopolar machines use superconductors in their stationary field windings and normal conductors in their rotating pickup winding. In 2005 the General Atomics company received a
contract for the creation of a large low speed superconducting homopolar motor for ship propulsion. Superconducting homopolar generators have been considered as pulsed power sources for...
adbb17070d Increasing the device's field excitation results in its furnishing reactive power (measured in units of var) to the system. Its principal advantage is the ease with which the amount of correction
can be adjusted. ad5b17070d SONET and SDH, which are essentially the same, were originally designed to transport circuit mode communications, e.g. DS1, DS3, from a variety of different sources.
However, they were primarily designed to support real-time, uncompressed, circuit-switched voice encoded in PCM format. The primary difficulty in doing this prior to SONET/SDH was that the
synchronization sources of these various circuits were different. This meant that each circuit was actually operating at a slightly different rate and with different phase. SONET/SDH allowed for the
simultaneous transport of many different circuits of differing origin within a single framing... ad5b17070d 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. ad5b17070d

Doubly fed electric machine This is useful for large variable speed wind turbines, because wind speed can change suddenly. their natural synchronous speed. When a gust of wind hits a A doubly fed
electric machines, doubly fed induction generator (DFIG), or slip-ring generator is an electric motor or electric generator where both the field magnet windings and armature windings are separately
connected to equipment outside the machine ad5b17070d

Synchronous and induction motors are the most widely used AC motors. Synchronous motors rotate at a rate locked to the line frequency since they do not rely on induction to produce the rotor's magnetic
field. Induction motors require slip: the rotor must rotate at a frequency slightly slower than the AC alternations in order to induce current in the rotor. ad5b17070d

Synchronous circuit In a sequential digital logic circuit, data is stored in memory devices called flip-flops or latches. In a synchronous logic circuit, an electronic oscillator called the clock generates a string
(sequence) of pulses, the clock signal. In digital electronics, a synchronous circuit is a digital circuit in which the changes in the state of memory elements are synchronized by a clock signal In digital
electronics, a synchronous circuit is a digital circuit in which the changes in the state of memory elements are synchronized by a clock signal. Ideally, the input to each storage element has reached its final
value before the next clock occurs, so the behaviour of the whole circuit can be predicted exactly. This clock signal is applied to every storage element, so in an ideal synchronous circuit, every change in
the logical levels of its storage components is simultaneous. Practically, some delay is required for each logical operation, resulting in a maximum speed limitations at which each synchronous system can
run. The output of a flip-flop is constant until a pulse is applied to its clock input, upon which the input of the flip-flop is latched into its output ad5b17070d

The two main types of AC motors are induction motors and synchronous motors. The induction motor (or asynchronous motor) always relies on a small difference in speed between the stator rotating
magnetic field and the rotor shaft speed called slip to induce rotor current in the rotor AC winding. As a result, the induction motor cannot produce torque near synchronous speed where induction (or slip)
is irrelevant or ceases to exist. In contrast, the synchronous motor does not rely on slip-induction for operation and uses either... ad5b17070d

Synchronous motor Synchronous motors use permanent magnets or electromagnets for rotors, and electromagnets for stators. to induce current in the rotor. Small synchronous motors are used in timing
applications such as in synchronous clocks, timers in appliances, tape recorders A synchronous electric motor is an AC electric motor in which, at steady state, the rotation of the shaft is synchronized with
the frequency of the supply current. The rotor turns in step with the stator field at the same rate and as a result, provides a second synchronized rotating magnet field. The stator creates a magnetic field
that rotates in time with the oscillations of the current ad5b17070d

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. ad5b17070d Synchronous motors are available... ad5b17070d

Synchronous optical networking At low transmission rates, data can also be transferred via an electrical interface. Synchronous Optical Networking (SONET) and Synchronous Digital Hierarchy (SDH) are
standardized protocols that transfer multiple digital bit streams synchronously Synchronous Optical Networking (SONET) and Synchronous Digital Hierarchy (SDH) are standardized protocols that transfer
multiple digital bit streams synchronously over optical fiber using lasers or highly coherent light from light-emitting diodes (LEDs). The method was developed to replace the plesiochronous digital



Application Of Synchronous Machine

hierarchy (PDH) system for transporting large amounts of telephone calls and data traffic over the same fiber without the problems of synchronization ad5b17070d

== [ntroduction == ad5b17070d To make these circuits work correctly, a great deal of care is needed in the design of the clock distribution networks. Static timing analysis is often used to determine the...
ad5b17070d

Synchronous condenser The condenser’s installation and operation are identical to large electric motors and generators. Its purpose is not to convert electric power to mechanical power or vice versa, but
to adjust conditions on the three phase electric power transmission grid. (Some generators are actually designed to be able to operate as synchronous condensers with the prime mover disconnected). Its
field is controlled by a voltage regulator to either generate or absorb reactive power as needed to adjust the grid's voltage, or to improve power factor. engineering, a synchronous condenser (sometimes
called a syncon, synchronous capacitor or synchronous compensator) is a DC-excited synchronous motor, whose In electrical engineering, a synchronous condenser (sometimes called a syncon,
synchronous capacitor or synchronous compensator) is a DC-excited synchronous motor, whose shaft is not connected to anything but spins freely ad5b17070d

Linear motors are used by the millions in high accuracy CNC machining and in industrial robots. In 2024, the market for linear motors was valued at 1.8 billion USD. ad5b17070d A typical mode of
operation is as a Lorentz-type actuator, in which the applied force is linearly proportional to the current and the magnetic field ad5b17070d Less common, AC linear motors operate on similar principles as
rotating motors but have their stationary and moving parts arranged in a straight line configuration, producing linear motion instead of rotation. ad5b17070d ( ad5b17070d

Superconducting electric machine In the past, experimental AC synchronous superconducting machines were made with Superconducting electric machines are electromechanical systems that rely on the
use of one or more superconducting elements. However, homopolar machines have not been practical for most applications. The most important parameter that is of utmost interest in superconducting
machine is the generation of a very high magnetic field that is not possible in a conventional machine. Since superconductors have no DC resistance, they typically have greater efficiency. However, since
superconductors only have zero resistance under a certain superconducting transition temperature, Tc that is hundreds of degrees lower than room temperature, cryogenics are required. This leads to a
substantial decrease in the motor volume; which means a great increase in the power density ad5h17070d

Linear motor motors are usually of the linear synchronous motor (LSM) design, with an active winding on one side of the air-gap and an array of alternate-pole magnets A linear motor is an electric motor
that has had its stator and rotor "unrolled", thus it produces a linear force along its length, rather than a rotational force (torque). However, linear motors are not necessarily straight. Characteristically, a
linear motor's active section has ends, whereas more conventional motors are arranged as a continuous loop ad5b17070d

Digital counters are categorized in various ways, including by attributes such as modulus and output encoding, and by supplemental capabilities such as data preloading and bidirectional (up and down)
counting. Every counter... ad5h17070d

AC motor The rotor magnetic field may be produced by permanent magnets, reluctance saliency, or DC or AC electrical windings. The two main types of AC motors are induction motors and synchronous
motors. The AC motor commonly consists of two basic parts, an outside stator having coils supplied with alternating current to produce a rotating magnetic field, and an inside rotor attached to the output
shaft producing a second rotating magnetic field. The induction motor (or asynchronous An AC motor is an electric motor driven by an alternating current (AC). producing linear motion instead of rotation
ad5b17070d

Counter (digital) Each relevant clock transition causes the current count to increment or decrement (increase or decrease by one). A counter typically consists of flip-flops, which store a value representing
the current count, and in many cases, additional logic to effect particular counting sequences, qualify clocks and perform other functions. bidirectional (up and down) counting. Some counters, specifically
ring counters and Johnson In digital electronics, a counter is a sequential logic circuit that counts and stores the number of positive or negative transitions of a clock signal. Every counter is classified as
either synchronous or asynchronous ad5b17070d

== History == ad5b17070d

Electric machine moving parts in a machine can be rotating (rotating machines) or linear (linear machines). Electric machines, in the form of synchronous and induction generators 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. The
moving parts in a machine can be rotating (rotating machines) or linear (linear machines). They are electromechanical energy converters, converting between electricity and motion ad5b17070d

By feeding adjustable-frequency AC power to the field windings, the magnetic field can be made to rotate, allowing variation in motor or generator speed. This is useful, for instance, for generators used in
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wind turbines. Doubly fed electric machines are also used in variable-speed pumped-storage hydropower plants. Additionally, DFIG-based wind turbines offer the ability to control active and reactive power.
adbb17070d Synchronous condensers are an alternative to capacitor banks and static VAR compensators for power-factor correction in power grids. One advantage is that the amount of reactive power
from a synchronous condenser can be continuously... ad5b17070d Small synchronous motors are used in timing applications such as in synchronous clocks, timers in appliances, tape recorders and
precision servomechanisms in which the motor must operate at a precise speed; accuracy depends on the power line frequency, which is carefully controlled in large interconnected grid systems.
ad5b17070d A digital counter is a finite-state machine, with a clock input signal and multiple output signals that collectively represent the state. The state indicates the current count, encoded directly as a
binary or binary-coded decimal (BCD) number or using encodings such as one-hot or Gray code. Most counters have a reset input which is used to initialize the count. Depending on the design, a counter
may have additional inputs to control functions such as count enabling and parallel data loading. ad5b17070d
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