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Part one
Unit 1 Electricity and Its Early Development
5 Rk R

Before Reading
Reading Skills = 1845#I 0915

—fRE, FEMZIBRTLIGEME: TEAER, BEES. A8, BTHEENE
EHIBE L AE H AT LR A S EARE, AR, XLEgEERERMNTGEE; Fik, Ef
R EAMEIESEHEN L EAE. FI T EAENXEFEENAT, FMEED R
FRERELT A A& AR

The 20th century has witnessed a big expansion of electrical power generation and
distribution. The general pattern has been toward ever-larger units of production, using steam
from coal or oil-fired boilers. Economies of scale and the greater physical efficiency achieved as
higher steam temperatures and pressures were attained both reinforced this tendency.

HERZEENT, FBERESFE. LA EEAHE R, £ Economies of scale and the
greater physical efficiency. {HiRA| EIB4HH X E L IFES E . AGIA)F el L5
achieved, were attained Fl reinforced =/ 5hid]. H1T achieve /& & ¥5hidl, Fias..., ®H
| RIE, BRARIBIE, R XA efficiency /5 B EiE; as BERA, FEMNG), W

I, were attained 7& as MAJI)IEE; Bk E W. FA)HIEEN % & reinforced, both 375+

EHMA, Bl: Economies of scale and the greater physical efficiency.
Exercise

£ N HEBISCES A E B4
Warm-up Questions

(1) Electricity is used everywhere in our life. But what is actually electricity? Can you give a

brief definition of it?
(2) When do you know the principles of generating electricity were established?
(3) What is the general tendency of the development of electrical industry?

Find answers in the following reading passage.

While Reading
Electricity and Its Early Development
Electricity is a phenomenon associated with stationary or moving electric charges. Electric
charge is a fundamental property of matter and is borne by elementary particles. In electricity the
particle involved is the electron, which carries a charge designated, by convention, as negative.
Thus, the various manifestations of electricity are the result of the accumulation or motion of
J— 3 —



numbers of electrons.

All the principles of generating electricity had been worked out in the 19th century, but by
its end these had only just begun to produce electricity on a large scale. The 20th century has
witnessed a big expansion of electrical power generation and distribution. The general pattern has
been toward ever-larger units of production, using steam from coal- or oil-fired boilers.
Economies of scale and the greater physical efficiency achieved as higher steam temperatures and
pressures were attained both reinforced this tendency. U.S. experience indicates the trend: in the
first decade of the century a generating unit with a capacity of 25,000 kilowatts with pressures up
to 200-300 pounds per square inch at 400-500 F (about 200-265 C) was considered large, but by
1930 the largest unit was 208,000 kilowatts, with pressures of 1,200 pounds per square inch at a
temperature of 725 F, while the amount of fuel necessary to produce a kilowatt-hour of electricity
and the price to the consumer had fallen dramatically.

As the market for electricity increased, so did the distance over which it was transmitted,
and the efficiency of transmission required higher and higher voltages. The small direct-current
generators of early urban power systems were abandoned in favour of alternating-current
systems, which could be adapted more readily to high voltages. Transmission over a line of 155
miles (250 kilometres) was established in California in 1908 at 110,000 volts; Hoover Dam in the
1930s used a line of 300 miles (480 kilometres) at 287,000 volts. The latter case may serve as a
reminder that hydroelectric power, using a fall of water to drive water turbines, has been
developed to generate electricity where the climate and fopography make it possible to combine
production with convenient transmission to a market. Remarkable levels of efficiency have been
achieved in modern plants. One important consequence of the ever-expanding consumption of
electricity in the industrialized countries has been the linking of local systems to provide vast
power grids, or pools, within which power can be shifted easily to meet changing local needs for

current.

Notes
electric charge Hify
electron HiF

designated, by convention, as negative R 3% > 18 Bk 1 B (I 18 _EAR1E)
by convention % ] it

units of production A== L4

coal- or oil-fired boilers  #RIE LRI ERIP

economies of scale FIEZ 5F

direct-current generator E i K HHL

hydroelectric power 7K Ei

water turbine K41

power grids  H1 /%



Relax Yourself
An uneducated young man began walking around with a pen inserted in his shirt pocket.

Many people assumed that he was a man of some knowledge. The young man was delighted and
decided to insert a second pen in his shirt pocket. Before long, people began to comment, “This
guy must be a college student or an editor.” Upon hearing this, the young man became even
happier. He immediately added three more pens. Afterwards, people started to gaze at him with
looks of confusion, some saying, “He probably just works in a pen repair shop.”

After Reading
1. Now I know
(1) Electricity is a phenomenon associated with stationary or moving ____.
(2) In electricity the particle involved isthe _____ .
(3) The electron carries a ____ charge.
(4) The various features of electricity are the result of the accumulation or motion of __.
(5) All the principles of generating electricity had been worked out in the ____ century.
(6) The general tendency of the development of electrical industry in the 20th century has

been toward , using steam from .
(7) This tendency is possible as a result of and
(8) The efficiency of electric power transmission requires voltages.

(9) Hydroelectric power needs a fall of to drive water turbines.
(10) To shift electric power to meet changing local needs for electricity, we needa ____.
2. Now let me try to remember
(1) designated as  (2) by convention (3) economies of scale (4) manifestation
(5) phenomenon  (6) HifF (7) A£/=HIA (8) K (9) HEHEH. (10) HM
Key to Exercises
1. Now I know
(1) electric charges (2) electron (3) negative (4) numbers of electrons  (5) 19th
(6) ever-larger units of production, coal- or oil-fired boilers
(7) economies of scale, the greater physical efficiency achieved as higher steam
temperatures and pressures were attained
(8) higher and higher (9) water (10) power grid
2. Now let me try to remember
(D) BHH QREIBR Q) MEZXF @) KM 6 BLE  (6)electric charge
(7) a unit of production (8) hydroelectric power (9) direct-current generator
(10) power grid




Unit 2 Electric Power

HLAE

Before Reading
Reading Skills [EEEAR until 5|2 K78 FEARTE

until 5| §V BT EDREH BB A “ BB, EAE R EEERRE, EF N R )

Until recently this kind of transformers were still used extensively in medium-sized power

plants.

WRBMAN R BOEXMAESE) EHTHERE” BREeE T. LX)

WHIEAEANZE “EMREEXMEES AR OB THRRE] 7,

ZETUBMAREwZE, RRANSHKE unitl 5] FHIBEPRE S SEE R “HB)-

H5E, until FAATIEEJE: used to say that something stops happening or someone stops doing
something at a particular time, HELAV: untl K “ERhE RS LI C RN
B —% Nk KRR A4 “not... until...” BEMER B E-o g ”, HABEN
REFFEES] until X—ZIZEKR T “ 1B E”. Nuclear energy was not used until recently. F | &ifF
BBEA BEIFRIA

Exercise

FHEEA until B EPREM D FIEEERNLE, REEEHERGD?

(1) If the cumrent is direct, electrons progress always in the same direction through the
device receiving power until it is stopped.

(2) But not until January 1882 did the first public power station employing an electric
generator begin operation in London.

(3) Until the 1930s hydroelectric-power plants equipped with water-turbine generating units
produced the largest percentage of electric energy because they were less expensive to
operate than thermal-power plants using steam-turbine units.

Warm-up Questions

(1) Which comes first, electric power, mechanical energy or thermal energy?

(2) What is the main difference between the direct current and the alternating current?

(3) When and where do you know the first public power station employing an electric
generator began operation?

(4) When and where was the first practical AC generator built in the world?

(5) Why is alternating current used much more widely than direct current?

(6) What are the two primary sources for driving generators?

(7) Why is high-voltage needed to transmit electric power?

Find answers in the following reading passage.



While Reading
Electric Power

Electric power refers to energy generated through the conversion of other forms of energy,
such as mechanical, thermal, or chemical energy. Electric energy is unrivaled for many uses, as
for lighting, computer operation, motive power, and entertainment applications. For other uses it
is competitive, as for many industrial heating applications, cooking, space heating, and railway
traction.

Electric power is the product of current and voltage. A given value of power can be
produced by endless combinations of current and voltage values. If the current is direct, electrons
progress always in the same direction through the device receiving power until it is stopped. If
the current is alternating, electrons move back and forth in the device and in the wires connected
to it. For many applications either type of current is suitable, but alternating current (ac) is
customarily used because of the greater efficiency with which it can be generated and distributed.
A direct current(dc)is required for certain industrial applications, such as electroplating and
electrometallurgical processes.

The wide-scale production and distribution of electric power was made possible by the
development of the electric generator, a device that operates on the basis of the induction
principle formulated in 1831 by the English scientist Michael Faraday and the American scientist
Joseph Henry independently of one another. But not until January 1882 did the first public power
station employing an electric generator begin operation in London. A second such station opened
later that same year in New York City. Both used dc systems, which proved inefficient for
long-distance power transmission. By the early 1890s the first practical ac generator was built at
the Lauffen power station in Germany, and service to Frankfurt am MaiI} was initiated in 1891.

There are two primary sources for driving generators--hydro and thermal. Hydroelectric
power is derived from generators turned by falling water. Most other electric energy is obtained
from generators driven by steam produced either by a nuclear reactor or by burning fossil
Jfuels--namely, coal, oil, and natural gas. Until the 1930s hydroelectric-power plants equipped
with water-turbine generating units produced the largest percentage of electric energy because
they were less expensive to operate than thermal-power plants using steam-turbine units. Since
that time, however, major technological advances have reduced the cost of thermal-power
generation fo the extent that it has become more prevalent than hydroelectric-power production,
which, by 1990, constituted only 18 percent of global electricity output. Thermal plants using
nuclear energy or gas turbines to run steam-electric units are among these technological
innovations. Alternative electric energy sources include magnetohydrodynamic (MHD)
generators, nuclear fusion reactors, solar batteries, wind turbines, and geothermal-power
stations.

Electric energy generated at a central power station is transmitted to bulk delivery points, or
substations, from which it is distributed to consumers. Transmission is accomplished by an
extensive network of high-voltage power lines, including overhead wires, underground and
submarine cables, and microwave systems. Voltages higher than those produced by power plant
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generators are required when transferring alternating current over long distances, in order to
reduce power losses that result from the resistance of transmission lines. Step-up transformers are
employed at the generating station to increase the transmission voltage. At the substations other
transformers step down the voltage to levels suitable for distribution systems.

Notes
railway traction HlZEZ5|
the product of current and voltage HiJf 55 63 JE )5
electroplating  HLEE
electrometallurgical 84K
the induction principle = R/ N
independently of one another A8 Ji 37 1
fossil fuel H ¥Rk
steam-turbine unit ZEYSHLA
steam-electric unit 556 K LA
magnetohydrodynamic(MHD)generators B3 {4 & Hi#1
nuclear fusion reactor 1% 2 W HE
solar battery A PHEEHL
wind turbine  JREEHL
geothermal-power station M3t 1 3G
bulk delivery points, or substations £ 4LE &, BIAE R
high-voltage power lines & fE#yHi £
microwave system i B4
step-up transformers'  FHJE 45 R 58

Relax Yourself

A pearsighted man lost his hat in a strong wind. He began to run after it, but every time he
almost caught up with it, it turned away from him. A woman came out of a house nearby and
shouted, “Hi, what are you doing?” The man answered that he was trying to get his hat back.
“Your hat?” replied the woman. “Your hat is over there by my house. That’s our little black hen

you’ve been running after all the time!”

After Reading
1. Now I know
(1) Electric power refers to energy generated through the conversion of other forms of
energy, such as , or .
(2) Electric power is the productof ____and ___.
(3) If the current is direct, electrons progress always in the ___ direction through the device
receiving power until it is stopped.
(4) If the current is alternating, electrons move __ _ in the device and in the wires
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