


#he N EFHERA

A New Course of English far Flactric Power
Vol. 3
b ERINERAS

BEN #AR

£ &N EmEP
WM
&I
BARL

¥ ¥ HEE® Raufs

% F I % & AR AL
Publishing House of Electronics Industry
3t X - BELJING



B H MR B (CIP)RE

Frém A EEAE. T8/ R ERIMERAAR. bR P TAHMEH, 20048
ISBN 7-121-00185-3

I.4%..

e LA TE-EE-SSEE-#8 VH3I

TR A B8 CIP 83517 (2004) 55 076860 F5

KEFA, MFLUETTATFEPBABZ I REWAE.
RRELTF, RALLTT.

bR
I P
HHRAR AT
& .
It A
El K
H &

HWEE

b R EER)

o T Tk g A

LR TR 17358 WA 100036
FHF RIS

787X 1092 /16 ER3k: 245 T 583 F7F
2004 £ 8 JTH 1 KA

6000 fit SEHr: 35.00 7

RS T Tkt Y45, oy SRt o0 &, R ESE AR, FTHEGH, FHARRITH
BAR. BRARRIE: (010068279077, SR IF KA IEHE zlts@pheicomen, BEEWERELMAE
dbqq@phei.com.cn.



Ditt

Bl

SCETFRAK, ABEM TR RS, ST RERARE. #AHM OSSR
WITRIRE S RA, BENELENALZEREEHRE M. BEWH TVEEA
BALCHUER. Kdsf™, KRB, BRk. A3 T THE .

R, HiEBEZFOANRBEMAREZKPFRORRE, REEFEMA WTO 5,
B N HE%K. AENRAENFENRZEBC T RENIALBRNEER, O
T E—AMFREY. TR TRMEEERRT — KRR, LEE, BEEmah
RHEA

4B A AR AT I EEACER AFEX? BRIEHE 4 8. 6 LI 1IIFAREH
BIRHIE R R I SERR AP BATA MR E R R AL R R T IF R S R 2T Aoy
ES. WIUDREEREESUN . FARTR P EHE R HZGERT D BAR, Rt
R, RS A $IES SN TR, IR AR RERER
X BE. B BARETREFERAGEEN DRREN RN AR T K.
AMWBRATBBIEF R B BAIE RRMESEE B ¥R R NER R, €
il AR AT S HH B CESMETE PSS, EBNAA TS SE —FLH.

R4 60 EREHM EEHITERESEFENHBITHFENE N RE DRALHRE.
AHFERF LR SERE KPR EESRAL, BRIEATRHETRFE, Ko
ST —ERRV IR SIE S AN R AT M 75 7 T T AR g T R B

AP, “Fim b D HEE" AR AREE. BRZ. SRS, Bt
2. BB, L. K 2080, RETEARINEF. AT 3
&, B&D 3 M MEs, SMRETHA:

L1314

(B 1 MBS, (GF 2 AW RaE O (OF 3 D E#EN A0

H 3(4~6 77

(B 4 AR FFEER HQ2): B 5 M HRIEGHE: (& 6 M HRBETREEIN

T#((7-9 A1)

(37 AR AR RRE; (58 M mHEE; (89 M8 H0EHEF

EENR: “HR R FEER WEEN RO RN KELEURAEE T
FEEEREE. T REERLEEFIFATT LT EAE, RRER, KA. 5
HOJEEERE" BOASENR O R EE R R IR A .

BHE|AR: AAHD LEUNERIMERAR, SHEATRREARRE—PREE
REFLR. BORRIVIH IS, BFEEE3 A, BlEgEs 4. B 14, w12 5,
REBRFAR 6 £ BoBIFALEENRGER LETZA —ERMLE0RWE, H7.
FHT AR F

F A e As, SR I8, BERGRFINESTMP, EENTEEL



LEMEF, BALNEERLPEN IS, PEFNREERE FERES. LS
B d e . k. Bl Z BRAM. YR, 2FETRL, MI&BAD
REATH AR R, . IR TAE.

ML REY, RISEATEHAAMERMAEFEXREAGEE, TESX U B
THEk. £k, ERHEBHHE.

MTHEKTFER, GRZAZEHES, BiFFRRLAEEMIFEBIE.

Fe A1) E-mail bt R: mgyao2003@163.com.

" OE
2004 F£7THT ki



W8 mAREEE

..............................................................................................................

Electric Power System...............ccoc et ciaeeins

Electric System MODIOTING .......c.ccocvcviomomsircertenensansseinsmmicsessnesesaesesssseressenses 8

RBSEIVOIIS. .. viiiee ettt sis s se st st e e s vimem st st s tmevs e e smeeserase samesmennsessamesmenas
...30

How a Coal-fired Power P1ant WOrKS .......c.ococioiomiirene s ceseeeeseresaesesesnas

The ComBDUSHOR PrOCESS. ..covvviiiericersecenrsenereress sesesssss st st e ssrasnesasassmtessessarane
... 38

.38

Boiler Circulation ..................

Fossil-Fuel Boilers for Electric UHHEES ....c.vivcecvnverivenvieimnennvreserecsareess e
.47

Nuclear POWer PIANES ... rinisrssssessssssssssersssssasesssnassssassassssessnssn
NUCIEAT FCLS .uvviiiiiiisiiiren e rirtisiissssi sasteesssaestsassn s sess tmesscseseanane setanssnanane

Solar Energy ... prarrvian
Feedback Control in the Power Plants .. .

Electric Power Substations and Transformers .....ccvviceeevemiicineninnns corieesssses s

Distribution System Planning ... s s

Hydro-electric POWEL ..o ceceecvene et vmce v ensse s s s sanseas e vansaen

Direct Current Generators And MODOIS. ..o e cuerimireeiesisiatssests s essnerssssessares
e 22

22

11
17

26

30
33

43

47

.50
w54

.54

. Y
.02

62
65



Computers and the Electric Power INQUSIEY ..........oooovreccmiinmnonicmercsiens
The Changing Structure of the Electric Power Industry ..........c..ccc.ccovcuviiienes

DR (S O OO
OO OOROON

. .88
runee B8

e 90
e 92

v 92

%Fmﬁﬁ

%ﬁ“ﬁ%%ﬁﬁ%ﬁﬁmﬁm

%?&E%H st reene e aRe e e b
&ﬂﬂwWwwWwwwWWWMMMWMMWMMMWMMMWw
e e o ke e e e st oo es OO
TRBHEE ccoerereeemeemmesemaseerasesesserseseressasesmsssonesessesasesmssesssacsassesesssasssentsas st onsesons
v 95
erreonr-96

R IR TR IR B s st s antnas
FEHLFRZERIR oo smenst it e ssensonerenrensssorent e asmeeseonns
: v . . .99

B R

HEHLEG T TR cccevseserssecs st sssesssesns s ooeseen
A L= I
. . rerereenenes 101

00O OGSO OB i |
LI oo siss st ssa s s sas s st
S SR GE TR covv e oesases s sssssss s essssssss s ssses s s prenes e

.80

TRITBHL ottt sene st s
BRI ESI L rveresnenessinererar s
.83

B oottt st e e s

TR ettt ee et ee et ebem et ee e ame b st st e b b et st b bt o2 e et ee e e aranarnen
.85

.85

77
78

80
82

83
84

86

92

94

.96

98

100



ES M HBAOWMIARIF

Unit 1  Electricity as 2 COMMOTILY.....covivvvvrmmemmrerserisssssssssssnssssncesiassecsssesseresessensserconcees L3
Unit 2 Electricity Price Short-term Forecastmg and Problem Descrlptlon ...................... 124
Unit 3 Introduction to Irish Power Market... e ascanasasraesaresransesesnanssesensesessiiiniss 133
Unit4 Introduction to the Norwegian Power Market eetreetratrtaranes e 141
Unit S Background and the Institutional Framework of the Compeutwe Norweglan Power
Market... rererermererneneenes 149
Unit 6 Norweglan Liberalised Power Market and Capacnty Development wemevene. 158
Unit7 Roles and Incentives in the Norwegian Deregulated Power Market .................... 168
Unit 8 The National Electricity Market of Australia... SOOI OR | js
Unit9 Australian Changing Network and Its Pricing Imphcatlons revrererereemareene 183
Unit 10 Australian Electricity Transmission Network Regulation Background .. 195
Unit 11  Transmission Pricing under Evolving Structure and Liberalization of the Power
Market in Malaysia... Fearetveretvt e ot betate st et et teantenenanesne et i bt bt raenarsenstraneses SOD
Unit 12 Forecasting Next-day Electncny Pnces SOOI VROYPPOTPR. S b
Appendix 1 HL 7% H’:FH%*!% 224
Appendix 2 Key t0 EXEICISES..conve i iiiiniissriosiscnssssennsssssssssssassssassasassassssessesereassssss 23 4

Fom ®BHIEEIE

Unit 1 Power Transmission{ 1) .......ccccovmmsireisvesmsmssrionsesssssssssinssssserseseseasssssssemsssssssssssasse 243
Unit 2 Power TranSmiSsionH2) c..o.c.oiiovissarisesssessrirsssessrsessss seasssssasseseesereessrvansseecsreesseees 231
Unit3 Power TranSmission(3) .......ovvueevemveemimesersessraenssamramsmssnensssssesssessssssstsssssssssisisrarsss 203
Unitd Power TransSmiSSiOn(4) .......cocoeeveieruimncosiecainsssraerassersorassssareresssensesnsssemsrsasssssanass 2O
Unit5 Hydroelectric POWEN(1).....cccocrverervereecemensserseressesersiassesessesessasmmsomsosssssssssrsssasssses 270
Unit 6  Hydroelectric POWET(2)........cvr.vciecsicanireenimmerasmesssmismssasenesessassassstassassssssssssssseses 284
Unit7 Hydroelectric POWEI(3) ... v eereruemrnererermrroresmerssimsissmssssssssmssssssssssssanannsessossscsssss 292
Unit 8 Hydroelectnic POWET(4).......cvrmerercrimerencssissssnisssssssssssssssrsnsssssnssssssssssssanssserars 300
Unit 9 NUuclear POWEL(1) ....c.ccoovimimnicve e cererassssaesessereressassassinsssssssssstssssssssnisssassssssosses 309
Unit H) NUCIEAr POWEI{2) ..o cesiisrisssrirsrarmsssves s ranssvsensssasassessassesstsesaesesneseseans seancs 3 1O
Unit 11 NUCIEAT POWEI(3) ..o veviiaivirereaeenses s st saserasssirnsssssesmorsssssessasssnssssssssssssssssassassens 324
Unit 12 NUCIEAE POWEI(A) .....oosiiesiiiiritsriass et sirssstrassavassesesrssssuessssenssnssssasnassessssesnesesn 333
Unit 13 Wind Power Generation (1) .....c...oveveenrssrsseeceesresreesssenessensssessesercenesmsensssisss 390

Unit 14  Wind Power Generation (2).......cuveeivverieresessssnesessesesnesesmessmssessississsstssssins 359
— 5 J—



Unit 15  Solar Power Generation (1) ..o
Unit 16  Solar Power Generation (2) v viiraimenmmmi i mnisanaasissns
Key 10 EXEICISES .occiinisisninarnmminsrsrssssssassaresmarasnnesssrass sassssssasmmsssassssasnassnsves

P ¥
e 366
v 313

.. 383



¥heHRBRAE TR

& ) BB R%E

Scientific and Technical English for Electric Power

¥ & BT

BlEe (EKeEE)
iLr-4
KBE
WHZ



w5 in B

HAT, WhRGERY KRG V& F330H, O, N RT—2 iR EmMK e %EE
FAE, WEAARAERD L GRATGEFEIE L EEE? Wbt ERTS (Figi R
WY AR, CHARMRIEGEY BECA T HPRHEZNRL .

(U ARBZGEY H0 9 M8, S/ RTER 2 BE, AT R LRI RER
L. BRI S IGEENF L ERE, B TIEYRIAA, BRIEES kK
WA, EbR. A B, 08, S, BESARME, BEAAUNBEN
RAFAAAD, R RRERRECORENL, C# AT TSR R G,

R, fEARR 7N ARMTR, S818TERE&T —E81N%3. SA0G5H L%

(E R
A AR T KB AT N RAE R RET 3, W) KR Sk B E 8%
S

REXH BHEM. BESHE LSS —BE, OBP#00RG RS (ARE
B AEEVKTFHE. HRERSERAEEAIROABRZ L, BidiEEHAEAARTHEIITT
IFEIE .
EBINMBERDE. @ISR EERE 2103 5
HB4%: 200090
BB HE: (021)65430410-438(%LH)



Part 1
Unit 1

Text A Electric Power System

As the power industry grows, so do the economic and engineering problems connected with
the generating, transmission and distribution systems used to produce and handle the vast
quantities of electrical energy consumed today@). These systems together form an electrical
power system.

It is important to note that the industry that produces electrical energy is unique in that it
manufactures its product at the very instant that it is required by the customner®). Energy for the
generation of electricity can be stored in the form of coal and oil, and of water in reservoirs and
lakes, to meet future requirements, but this does not decrease the need for generator capacity to
meet the customers' demands.

It is obvious that the problein of the continuity of service is very important for a electrical
power system. No service can be completely protected from the possibility of failure and clearly
the cost of the system will depend on its reliability. A balance must therefore be struck between
reliability and cost; and the final choice will depend on the size of the load, its character, the
source of possible interroptions and the user's requirements. However a net reliability gatn is
obtained by employing a certain number of generating vnits and by using automatic breakers for
the separation into sections of the bus bars in generating stations and of the .transmission lines in
a national or international grid system. In fact a large system comprises numerous generating
stations anpd loads interconnected by high-capacity transmission lines. An individual unit of
generation or set of transmission 'lines can usually cease to function without interrupting the
general service. -

The most usual systemn today for generation and for the general transmission of power is the
three-phase system. In favor of this systein are its simplicity and its saving with respect to other a.
c. syétems@. In particnlar, for a given voltage between conduetors, with a given power
transmitted, with a given distance, and with a given line loss, the three-phase systein reguires
only 75 per cent of the copper or aluminium needed in the single-phase system. Another
important advantage of the three-phase systein is that three-phase motors are more efficient than
single-phase ones. The sources of energy for large-scale electricity generation are:

1. steam obtained by means of a conventional fuel (coal; oil or tatural gas), the combustion
of city refuse or the employment of nuclear fuel;

2. water;

3. diesel power from oil.



There are other possible sources of energy such as direct solar heat, wind power, tidal power,
etc., but none of these has yet gone beyond the pilot-plant stage.

In large steamn power plants, the thermal energy stored in steam is converted into work by
means of mrbines. A wrbine consists essentially of a shaft or roter fixed in bearings and enclosed
in a cylindrical casing. The rotor is made to turn smoothly by means of jets of steam from nozzles
around the periphery of the turbine cylinder. These steam jets strike biades attached to the shaft.
Cenitral power stations employ condensing turbines in which the steam passes into a condenser
after leaving the turbine, Condensation is effected by the circulation of large quantities of cold
water through the tubes of the condenser, thus increasing the expansion ratio of the steam and the
consequent efficiency and work output of the turbine. The turbines are connected directly to large
electricity generators.

In turbines the action of the steamn is kinetic. There is progressive expansion of the steam
from the high pressure and relatively small volume at which it enters the turbine to the low
pressure and relatively very great volume at which it leaves.

Steam is made by heating water in a boiler. The vsual boiler has a furnace in which fuel is
burned, and the heat given off during combustion is conducted through the metal walls of the
boiler 1o generate steam at a pressure within the boiler vessel. In nuclear plants, steam is
generated with the aid of a reactor in which the controlled fission of uranium or plutonium
supplies the necessary heat for the vaporization of water. Thus the reactor replaces the steam
generator of conventional plants.

Use is made of the energy possessed by water in hydroelectric stations. In order to transform
this energy intc work, hydraulic turbines are used. Modern hydraulic turbines may be divided
into two classes: impulse turbines and pressure or reaction turbines. Of the former, the Pelton
wheel is the only type used in important installations; of the latter, the Francis turbine or one of
its modifications is universally employed.

In an impulse turbine, the whole head of water is converted into kinetic energy before the
wheel is reached, as the water is supplied to the wheel through a nozzle. In the pressure or
reaction turbine the wheel (or runmer) is provided with vanes into which water is directed by
means of a series of guide vanes around the whole periphery. The water leaving these guide
vanes is under pressure and supplies energy partly m the kinetic form and partly in the pressure
form.

The diesel engine is an excellent prime mover for electricity generation in plant below about
10,000 KVA. It has the advantage of low fuel cost, a brief warming-up period and low standing
losses. Moreover it requires little cooling water. Diesel generation is generally chosen for small
power requirements by municipalities, hotels and factories; hospitals often keep an independent
diesel generator for emergency supply.

The transmission of electrical energy by means of lines is a great problem in electrical
power systems. Transmission lines are essential for three purposes:

1. To transmit power from a hydroelectric site to a load center perhaps a considerable
distance away; ‘
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2. For the bulk supply of power from steam stations & load centers a relatively short

distance away;

3. For interconnection purposes to fransfer energy from one system to another in case of
EINergency.

The transmission voltage is determined largely by economic factors. In fact, in a
transmission line, if the distance, the power and the power loss are fixed, the total weiglit of the
conductor varies inversely as the square of the transmission voltage, For the economic
transmission of power over considerable distances the voltage must therefore be high. Naturally
with higher voltages the insulation cost also rises and to find the optimum voltage we must strike
a balance between this cost and the saving through the reduction of the cross-section of the
conductors.

For high voltages, overhead-line construction is generally used with suspension-type
insulators. Steel tower, called pylons, serve to carry the insulators, with each conductor
suspended from the bottom of a group or string of insulator units. The following types of
conductor are those most commonly used: stranded copper conductors, hollow copper conductors
and ACSR (aluminum cable, steel reinforced) conductors.

Distribution includes all the parts of the electricity system between the power substations
supplied from high-voltage transmission lines and the consumer’s switch. Electric power is
received from substations and distributed to the consumers at the voltage levels and with the
degree of continuity that are acceptable to the various types of consumer. In large metropolitan
systems both overhead and underground distribution methods are used. Although underground
distribution is more expensive than an overhead system, it is virtually a necessary in heavily
urbanized areas. In smaller towns and in the less congested districts of large cities, the entire
distribution system is usually overhead.

Notes
(D As the power industry grows, 5o do the economic and engineering problems connected

with the generating, transmission and distribution systems used to produce and handle the vast
quantities of elecirical energy consumed today.

)5 80 do the economic and engineering problems connected with the generating. .. 1 -4
A, so & “” KRR, do G LILHENA grow, W: He likes music very
much, sodo 1.

(@ It is important to note that the industry that produces electrical energy is unique in that it
manufactures its product at the very instant that it is required by the customers.

HIERBERXANMYT, SEBEFETDEA that FI{FH, B — that 31 RHE—IE
EMNE, {FEhiA note FIFEIR, B4 that 3| RIGEZFEMG, B industry, =4 in that
HE—MEEHE, BEE “BA”, HIAMFRIESNG unique, U4 that 5| FEEMNGE
fiii the very instant.

(® In favor of this system are its simplicity and its saving with respect to other a. c.

systems.
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Technical Terms

1.
2
3.
4
5
6
7.
8.
9

automatic breaker

. bus bars

grid system

. single-phase system
. three-phase motor
. city refuse

pilot-plant stage
steam power plant
nozzle

10. periphery

11

. turbine cylinder

12. steam jets

13
14
15
16

17.
18.
19.
20.
21.
22,
23.
24,
25.

. expansion ratio

. work output

. metal walls

. boiler vessel

reactor

plutonium
hydroelectric station
hydraulic turbine
impulse mrbine
pressure {reaction) turbine
Lead of water

guide vane

standing loss

26. municipality

27.
28.
29.
30.
31.
32
33.
34

35
35

_6_

load centre

bulk supply

transmission voltage
insulation cost

optimum voltage

strike a balance between
overhead-line constriction
suspension-type

. pylon
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Useful Phrases
1. be connected with
2. the vast/large guantities of
3. in the form of
4. strike the balance between
5. depend on
6. in favor of
7. in particular
8. with the aid of

Exercises

I. Decide whether the folowing statements are true or false.

TR LI T4
s, K

Bl 3

#51

feor e W BB K

1. Distribution systems are also called the electrical power system.
2. It is possible for an individual set of transmission lines to cease to function without

affecting the general service.

3. With the help of turbines the heat energy stored in steam can be converted into work.
4. Pelton wheel, a type of reaction turbines, is used only in fmportant installations.
5. In a transmission line, if other factors remain fixed, the weight of the conductor is

inversely proportional to the transmission voltage.

6. As underground distribution is more expensive than an overhead system, it is not used

in practice.

II. Translate the following sentences into English.
- WA TR R, BAE
. HAEF AL MM, Wik, BAEE.

o Ak AR 7= i R ADAE  EA 2 [R) R B A A
- KFIAE, PARE, ¥i¥WREARBOMRATERERESR -

- BRI AURT 43 A Bk SRR 2R

- ERANRERRG RIETD, AREHAEEEN.

I
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T Translate the following passage mto Chinese.

ErEr SR R B KB A

A great amount of effort is necessary to maintain an electric power supply within the
requirements of various types of customers served. Large investments are necessary, and
continuing advancements n methods must he made as loads steadily increase frotn year to year.
Somne of the requirements for electric power supply are recognized by most customers, such as
proper voltage, availability of power on demand, reliability, and reasonable cost. Other
characteristics, such as frequency, wave shape, and phase balance, are seldom recogrized by the
customers but are given constant attention by the utility power engineers.



Text B Electric System Monitoring

A modemn ¢lectric power system is an assembly of many components each of which
influences the behavior of every other part. Proper functicning of the system as a whole makes it
necessary to monitor conditions existing at many different points on the system in order te assure
optimum operation.

The concemn of the customers is primarily that the frequency and voltage of the supply are
held within certain rather narrow limits. Since frequency of the system is the same everywhere, it
may be monitored by a single frequency meter located at any convenient point. In contrast the
voltage of the system may be quite different at different points. Consequently, it is necessary to
make continuous observation of the voltage at certain key points on the system in order to
provide acceptable service.

Efficient operation of the system is obtained by assigning proper load schedules to each of
the generators on the system. Newer plants, although individually more efficient, may be located
at points on the system where their loading occasions large system losses. It is desirable to
operate with a division of the load between generators so that the total cost of fuel consumed is
minimized(1). To provide reliability of the power supply in tile event of unexpected conditions, it
is desirable to have the total kilowatt rating of all machines in operation somewhat greater than
the total load plus losses. This excess of generation, known as spinning reserve, is then available
for picking up suddenly applied customer loads or to pick up the load dropped by a generator that
must be removed from service for emergency maintenance.

Instrtumentation is necessary to permit billing of Customers for energy used. Many
interconnections exist between different power systems. Instruments must be provided at
interchange points to permit billing for energy transferred from one system to another. The
continuous monitoring of energy transfer is necessary to assure that interchanged power is within
the limits of contract agreements.

The continuous measurement of conditions on major pieces of equipment is necessary to
avoid damage due to overload. As load increases from moenth to month, points at which
additional capacity of equipment is required may bhe recognized and provision made for the
installation of additional equipment. Thus instrumentation serves as a guide for future
construction in a growing power system.

Occasionally, under emergency conditions, a system operator observes that his system load
exceeds the ability of the available generating and transmission equipment, He is then faced with
the problem of load shedding or, more properly, load conservation(@. It is then necessary to drop
selected loads where service interruption is least objectionable. In such an event, he relies on the
many instruments which provide information relative to system-operation conditions.

Instruments may sound alarms as advance warnings of conditions requiring action to avoid
damage to equipment operating beyond its design limitation. In the event of extreme conditions
such as power-system faults, defective equipment is switched out of service automatically.
Instruments that contimiously mouitor current voltage, and other quantities must be able to
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