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Electric Power Systems

Electric Power Systems, components that transform other types of energy into electrical energy
and transmit this energy to a consumer. The production and transmission of electricity is relatively
efficient and inexpensive, although unlike other forms of energy, electricity is not easily stored and
thus must generally be used as it is being produced.

A modern electric power system consists of six main components: the power station, a set of
transformers to raise the generated power to the high voltage used on the transmission lines, the
transmission lines, the substations at which the power is stepped down to the voltage on the
distribution lines, the distribution lines, and the transformers that lower the distribution voltage to
the level used by the consumer’s equipment.

The power station of a power system consists of a prime mover, such as a turbine driven by
water, steam, or combustion gases that operate a system of electric motors and generators. Most of the
world’s electric power is generated in steam plants driven by coal, oil, nuclear energy, or gas, with

lesser percentages generated by hydroelectric (waterpower), diesel, and internal-combustion plants.
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Modern electric power systems use transformers to convert electricity into different voltages.
With transformers, each stage of the system can be operated at an appropriate voltage. In a typical
system, the generators at the power station deliver a voltage from 1,000 to 26,000 volts (V).
Transformers step this voltage up to values ranging from 138,000 to 765,000 V for the long-distance
primary transmission line because higher voltages can be transmitted more efficiently over long
distances. At the substation the voltage may be transformed down to levels of 69,000 to 138,000 V
for further transfer on the distribution system. Another set of transformers step the voltage down
again to a distribution level such as 2,400 or 4,160 V or 15, 27, or 33 kilovolts (kV). Finally the
voltage is transformed once again at the distribution transformer near the point of use to 240 or
120 V.

The lines of high-voltage transmission systems are usually composed of wires of copper,
aluminum, or copper-clad or aluminum-clad steel, which are suspended from tall latticework towers
of steel by strings of porcelain insulators. By the use of clad steel wires and high towers, the distance
between towers can be increased, and the cost of the transmission line thus reduced. In modern
installations with essentially straight paths, high-voltage lines may be built with as few as six towers
to the kilometer. In some areas high-voltage lines are suspended from tall wooden poles spaced more
closely together.

For lower voltage distribution lines, wooden poles are generally used rather than steel towers.
In cities and other areas where open lines create a safety hazard or are considered unattractive,
insulated underground cables are used for distribution. Some of these cables have a hollow core
through which oil circulates under low pressure. The oil provides temporary protection from water
damage to the enclosed wires should the cable develop a leak.

Any electric-distribution system involves a large amount of supplementary equipment to protect
the generators, transformers, and the transmission lines themselves. The system often includes

devices designed to regulate the voltage or other characteristics of power delivered to consumers.
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Mechanics

Mechanics is the science concerned with the motion of bodies under the action of forces,
including the special case in which a body remains at rest. Of first concern in the problem of motion
are the forces that bodies exert on one another. This leads to the study of such topics as gravitation,
electricity, and magnetism, according to the nature of the forces involved. Given the forces, one can
seek the manner in which bodies move under the action of forces; this is the subject matter of
mechanics proper.

Historically, mechanics was among the first of the exact sciences to be developed. Its internal
beauty as a mathematical discipline and its early remarkable success in accounting in quantitative
detail for the motions of the Moon, the Earth, and other planetary bodies had enormous influence on
philosophical thought and provided impetus for the systematic development of science into the 20th
century.

Mechanics may be divided into three branches: statics, which deals with forces acting on and in
a body at rest; kinematics, which describes the possible motions of a body or system of bodies; and
kinetics, which attempts to explain or predict the motion that will occur in a given situation.
Alternatively, mechanics may be divided according to the kind of system studied. The simplest

mechanical system is the particle, defined as a body so small that its shape and internal structure are
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of no consequence in the given problem. More complicated is the motion of a system of two or more
particles that exert forces on one another and possibly undergo forces exerted by bodies outside of
the system.

The principles of mechanics have been applied to three general realms of phenomena. The
motions of such celestial bodies as stars, planets, and satellites can be predicted with great accuracy
thousands of years before they occur. (The theory of relativity predicts some deviations from the
motion according to classical, or Newtonian, mechanics; however, these are so small as to be
observable only with very accurate techniques, except in problems involving all or a large portion of
the detectable universe.) As the second realm, ordinary objects on Earth down to microscopic size
(moving at speeds much lower than that of light) are properly described by classical mechanics
without significant corrections. The engineer who designs bridges or aircraft may use the Newtonian
laws of classical mechanics with confidence, even though the forces may be very complicated, and
the beautifully simple and precise calculations of celestial mechanics usually cannot be duplicated.
The third realm of phenomena comprises the behavior of matter and electromagnetic radiation on
the atomic and subatomic scale. Although there were some limited early successes in describing the
behavior of atoms in terms of classical mechanics, these phenomena are properly treated in quantum
mechanics. Classical mechanics deals with the motion of bodies under the influence of forces or
with the equilibrium of bodies when all forces are balanced. The subject may be thought of as the
elaboration and application of basic postulates first enunciated by Isaac Newton in his Philosophiae
Naturalis Principia Mathematica (1687), commonly known as the Principia. These postulates, called
Newton’s laws of motion, are set forth below. They may be used to predict with great precision a
wide variety of phenomena ranging from the motion of individual particles to the interactions of

highly complex systems.
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Scientists at the Cornell University in Ithaca, New York have created small robots that can

build copies of themselves. Self-replicating robots are no longer the stuff of science fiction.
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Any objective falling freely through the air accelerates each second by approximately 32 feet

per second. In other words, the acceleration produced by the force of gravity is 32 feet per second

per second.
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Light is made up of particles of energy called photons. When they strike an object, they give it a

push. This push from photons is so slight that it can hardly be detected on earth. Against your hand,

for example, the push from sunlight is a thousand times lighter than the weight of a feather. But in the

vacuum of space, which contains no air or other gases, photon pressure can actually move objects.
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Using data from ships, planes and satellites to study Asia’s haze during the northern winter

months of 1995 to 2000, scientist discovered not only that the smog cut sunlight, heating the

atmosphere, but also that it created acid rain, a serious threat to crops and trees, as well as

contaminating oceans and hurting agriculture. The pollution could be cutting India’s winter rice

harvest by as much as 10 percent. The cloud cut rainfall over northwest Pakistan, Afghanistan, west

China and western central Asia by up to 40 percent.
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The snow cap of Mount Kilimanjaro, famed in literature and beloved by tourists, first formed

some 11,000 years ago, but will be gone in two decades, according to researchers who say the ice

fields on Africa’s highest mountain shrank by 80 percent in the past century.
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Ozone Hole Start Shrinking and Will Close in 50 Years
The hole in the ozone layer over Antarctica is about to start shrinking and will close by 2050,

Australian researchers say on Sept.,17.

Government scientists in Tasmania said scientific data showed the level of ozone-depleting
chlorine in the atmosphere was declining because of the ban on the use of chlorofluorocarbons
(CFCs) in fridges and air conditioners, agreed under the Montreal Protocol in 1987.

Dr. Paul Fraser, the chief atmospheric research scientist with the Commonwealth Scientific and
Industrial Research Organisation, said: “This is big news. We have been waiting for this. We think the
trend is definite now. It is very significant.”

Dr. Fraser said that after the ban was adopted, the atmospheric level of chlorine continued to rise,
peaking in 2000. “That was simply due to old refrigerators and old air-conditioners in cars,” he says.

Since then, the level had stabilised and was now declining, albeit slowly, Dr Fraser said. He
predicted that the hole in the ozone layer would contract steadily from about 2005 and disappear by
mid-century, although the ozone would be vulnerable for a decade.

Under the Montreal Protocol, developing countries committed themselves to halving consumption

and production of CFCs by 2005 and achieving an 85 per cent cut by 2007. The hole in the ozone

layer, which protects Earth from the Sun’s ultraviolet rays, was first detected nearly 30 vears ago. It

was then three times the size of Australia, itself covering nearly 3 million square miles.
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