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Unit One

Passage A

The Production of Electrical Energy

Although our concern in this book is with the electrical aspects of power systems,
it is important to know what basic energy sources can be used to produce electrical
energy on a large scale. Electrical energy sources can be broken down into two broad
categories, thermal and non-thermal. A brief discussion of varying alternatives follows
below.

Thermal Sources

Coal. Substantial reserves and the development of the necessary technology mean
that coal is and will continue to be a major energy source. Presently coal represents
about 45% of total electrical energy sources.

0il and Natural Gas. In the 1950s and 1960s there was a trend toward greater
utilization of these fuels because of their superior combustion properties. However, the
cost, scarcity, and competition from petroleum products indicate that while these fuels
will remain important for electrical energy production, their percentage share of total
energy supply will decrease.

Nuclear Fission from Uranium. Since the 1950s fission reactors have been used
commercially for the production of electrical power. Uranium resources in the U. S. are
slightly less than oil and gas reserves. Serious problems relating to environmental
impact have accentuated social concern and some legal and regulatory constraints have
been placed upon the development of this resource. A prudent growth in the
comparative importance of this source is expected, along with a legitimate and proper
concern for the environment.

Solar. It is possible to collect solar energy directly and concentrate it on steam
boilers. The major problems are the diffuse nature, which requires large areas for

collection, and the unreliability of atmospheric conditions. At present there are no
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commercial installations. This source is particularly attractive as no “fuel” is required
and because of its non-polluting characteristics.

Nuclear Fusion. Certain types of nuclear reaction are possible, where certain light
nuclear particles can be combined, or fused, into heavier particles. Such reactions
produce pure energy. The most attractive feature here is that common elements such as
hydrogen isotopes can be used as fuel, making this source essentially inexhaustible. The
difficulty is that a sustained fusion reaction requires production of extremely high
temperatures and particle concentrations for a sufficiently long time. The technical
problems associated with this are formidable and most experts will not predict
commercial installation until well into the next century.

Geothermal. Heat from the earth’s interior and subsurface water combine to
produce natural steam, which can be used for electricity production. Total reserves are
estimated at up to about half of the total gas and oil reserves. Expectations are that this
resource will continue to be developed, but that it will only make a minor contribution
to the total energy supply.

Biomass. Synthetic gas can be produced from organic material grown expressly for
this purpose. Cerrently the amount of electrical energy produced from this source is
negligible , and is not expected to be very significant in the future.

Garbage and Sewage. There are combustible components in garbage that can be
used as fuel ; these components are separated from noncombustible items and mixed with
coal. Sewer gasses are also combustible. In certain situations utilization of these fuels
may prove to be economical; however, such installations should be viewed as
supplementary, and would contribute only a small fraction of the total energy supply.

Nonthermal Sources

Hydro. Hydroelectric power has been an economical and pollution free course of
energy. It currently stands at about 12% of the total energy supply. It has the
advantage of being immediately (within seconds at least) available, whereas thermal
sources meet demand at a much slower rate. Hydroelectric sources are constrained by
navigational requirements and actual or predicted rainfall.

Tidal. There are a few sites around the world where it proves economical to convert
the change in potential energy caused by tide levels into an electrical form. The
percentage of total energy supply output is quite small, and expected to remain so.

Wind. Wind can be used to drive turbines that in turn drive electricity generators,
because wind is intermittent, such a system must include energy storage devices, such
as batteries, or supply loads that are tolerant of unpredictable source interruptions. As

isolated electric power supplies, such systems are now commercially available in sizes up
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to about 50 kW. Research on much larger units is currently under way; presently, wind

energy is negligible as a fraction of the total energy output.

Wave. There have been several experimental machines designed to convert kinetic

wave energyinto electricity. None as of now appears to have been feasible for large-scale

economic electrical energyproduction.

New Words

thermal ['0ormal] a. #H, MEH; HMERWY
nonthermal ['non'8e:mal] a. JE#AY

utilization [ ,ju:tilai'zeifon] n. F]H

combustion [kem'bastfon] n. #R4%

scarcity ['skeositi | n. BZ; &K

fission [fifon] n. 43%; WA

uranium [jue'reinjom] n. 4

impact ['impaekt] n. BW; BUR; b

. accentuate [ak'sentjueit] vt. FRYE; IR

. regulatory ['regjulatori] a. MEM; 2 2 BR ol

. prudent ['prurdont] a. HEMEK; HER

. concurrent [ kon'karent] a. HLHH; SEM; —BH
. legitimate [li'dzitimit] a. &¥HY; HHEH; ELRH

. diffuse [di'fjuis] a. ¥ 8LAY; B &7 m B
. installation [insto:'leifon] n. &%; W& W

. fusion [fju:zen] n. #tk; A BX

. fuse [fjuiz] ve. vi. ¥Etk; BE

. isotope ['aisoutoup] n. [IPLE

. formidable ['fo: midebl] a. MEXTfHH; HMETLAREI

. geothermal [d3i (:) ou'emal] a. Mi#AH); HIRM

. subsurface ['sab'so:fis] a. FHE T

. biomass ['baioumees ] n. H¥E

. expressly [iks'presli] ad. B @, BB FEM
. negligible ['neglidzobl] a. A LAZEEHY, MARRIEW
. garbage ['ga:bid3] n. BIIK; &

. sewage ['sju () id3]n. 15K, 159

. combustible [kem'bastabl] a. B #REY; K

. noncombustible ['nonkam'bastabl] a. 5 #REEH)
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29.
30.
31.
32.
33.
34.
35.
36.
37.

1
2
3
4
5.
6
7
8
9.

10.

sewer [sjua | n. P, HiAKE

supplementary [sapli'mentori | a. ¥NFEHY, HEITH
hydro. ['haidrou] a. = hydroelectric 7K J7 & # )
constrained [ken'streind ] a. BEIRBM; BWHAED
tidal ['taidl] a. BWH

inherently [in‘hierentli] a. WTEM; BEHH; E£XH
intermittent [ ,inta (:) 'mitent ] «. [B18RH); FHIHEH
tolerant ['tolerant] a. 2%, BEH

kinetic [kai‘netik ] a. Bh /128 B3ty HKeY; I

Phrases and Expressions

. a trend toward FeeBIBEE

. superior combustion properties % & By #A B e
. commercial installations kiR

. particle concentrations $iFHE

subsurface water #t'F /K

. synthetic gas & WS &E
. organic material g HL#F ¥
. be separated from A eereee B Ok

navigation requirement 7K_I- {18 K
as of now BELLE R IE

Skills of Translation

o8 %k B

— Rk, ERERENBES R ENRE CREE. BRSET RN, Bk
ERERYE, BMFE, FEEARYOIUERTEELFEINER. BEERX. &
BRIER .

iR

i X

AL R R . BIEN, BEATEARR ML FEH - REHY
A B SCIES . 18 SCGEE BT LA EAF

—. MEBRAEEFIRAX
Microprocessors monitor tyre wear and brake power on cars. Cv. &, BED
PO I P R S AR A i AR R B T

The patient was connected to a television wave monitor. (n. Y5##)
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A BB DL G & T B AR L
T RELTXERRY

The country’

s industry has developed quickly in the last decade.

HETERRE AR RE.

To develop the instrument, many experts were invited.
TERHX IR E T IFE R,

=, REBETWREFRY

Power can be transmitted over a long distance.

HL BB R B TROE R B R .

Friction causes a loss of power in the machine.

FEHE £ 5 EALES N R AHRFE

China will not be the first to use nuclear weapons although considered one of the

nuclear powers.

RETEHBEEEREAREZ—, AP ERALE SEHKKE.
. RBEEIEER X

high beam
high brass

high current

TR B LR
B 8
5

high explosive TP HEZG

high gear
high seas
high summer

high steel

R

<

Exercises

I . Decide whether the following statements are True (T) or False (F) according

to the text:
1.
non-thermal.
2.
increase.
3.
4.
fusion as fuel.

5.

There are two main categories of electrical power sources, thermal and
The amount of oil and gas used as electrical power energy sources will

Solar power has been widely used to produce electricity.

Up to now, we haven’t got commercial installations using nuclear

We can use the noncombustible materials in garbage as fuel.
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6. Some scientists are developing larger power units to use wind.

I. Translate the following expressions into Chinese or English:

1. the electrical power system

2. HRALE S
3. a hydraulic turbine

1. A AL

5. mechanical power

6. o2t

7. petroleum products

8. A&
9. collect solar energy

10. £ R

11. light nuclear particles

12. HERHRT
13. nuclear reactions

14. B g
15. synthetic gas

16. AT 4
17. potential energy

18. VEEFE R B IR
19. a thermal power station

20. MR BN

I . Fill in the following blanks with the words given. There are extra items.

impact utilization combustible negligible installation a trend toward (s)

scarcity thermal fuse be separated from formidable garbage

1. The street is covered with old tins and other forms of

2. Where is the heating in this factory?

3. Lead will at a lower temperature than some other metals.

4. He made a great on literature and art in his time.

5. There is wearing dark color shirts this summer.

6. Petroleum is highly , so don’t smoke while you’re handling it.
7. Theory should by no means practice.

8. There was a amount of rain last year.

9. There are more power stations than hydroelectric stations.

10. The examination paper contained several questions.
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V. Put the following sentences into English.

1. BEBTN L, BAREFREN—MEZEFH. (as of now)

2. — S YLK AT LR A =S S & . (organic materials)

3. WA BB P ATBRRS SHEBAREKH. (mix - with)

4. KO AEZ R RBEAIFY. (nonpolluting characteristic)

5. FAAMARRLKBERIHSBE. (utilization)

Passage B

A Brief History of the Power Industry (1)

Prior to 1800 the study of electrical and magnetic phenomena had been of interest to
only a few scientists. William Gibbert, C. A. De Coulomb, Benjamin Franklin, and a
few others made significant contributions to the meager store of piecemeal knowledge
about electricity. But at that time no applications were known, and studies were
motivated only by intellectual curiosity. People illuminated their homes with candles,
whale oil lamps, and kerosene lamps, and motive power was supplied mostly by people
and draft animals.

From about 1800 to 1810 commercial illuminating gas companies were formed, first
in Europe and shortly thereafter in the Untied States. The tallow candle and kerosene
interests, sensing vigorous competition from this young industry, actively opposed gas
lighting, describing it as a health menace and emphasizing its explosive potential.

However, the basic advantage of more light at lower cost could not be suppressed



