





hn s R @

AR RRERH NS ENEE  FUASAFRRT T UM RIEM
By AR ARy CRAT MY (B RS B CRUBE SERSRI NG,
FABHFMAAEHE EEAR. 5. B/ bRMERERARRMIT A X
i HERAERANHXNGHEN. EA TR OHEBE AEERERTH
BOEFHEEAREREE AMERE  ORRAN XANEARRELHER. X
AR BFES RN AL @O THEBLRAE, T TRTT RN,
(B R BB B SRS AFNAR HERAXSEEMALEST .

(BREARIRFA L - EFRERESIRPAXGRATREERE 0K,
e ik AU ERG ERSE A S RERENNSARPRAFERESHE.

FAPAHA S EEIEEY WG HARETEFNERAARTEAR
IER AN AR R F M, W R B8 % N FHH, el E X hf
GAWHH,

EHRERSE (CIP} IR

LR EIFA B SEHE M = Practical English Series in Electric Power.
Power Transmission and Distribution/ 25 WA 8. —dt R b EB HHE
At 2004

ISBN 7 - 5083 - 1992 -3

p.ge 1.OR-QK- I DEATE - KEORMESHE - %5
V. H31

e 6 A A R 454 CIP HOHB 4 (2004 ) 55 022596 &

o Lt AR AL MY AR L R 1T
(HR=EX6S 100044 hnp;//www. cepp. com. cn)
T & e 95 47 B2 & il
AHHER LY

*
2004 45 B K 2004 4 5 A 4L H— W E B
850 BN « 1168 K 2 FA T.TSEIE 194 T
ED %t 0001—3000 4} i€ ff 16. 00 5L

BEER BMHLHLR
(AHNAPERRRE RLRTRARER)






AL, 7 B SE BEPDFIE U7 M) : www. ertongbook. com






Passage A Switches s+ vrrerirrmii i 43

Passage B Fuses and Currcnt-Imiting Devicag =--rveerereerinen- 48

Part Il Translation Skills {7 S AS| 41 c-- - omrvrrirnniia 52
Part Il Practical Writing Business Letiers

AL B HE «ov - rrrrrrerrer i e i e 55

Key to Unit Three -« ovvrvieii i £9

Unit Four TA, TV and Surge Arrestorg -..--..-.oorvii v 66

Part | Reading Comprehension -« 66
Passage A TA and TV e cmrecimmni s s e s 66
Passage B SUrge armesterg  rossetesorrrirrriiir e iiai e 71

Part Il Translation Skills #a]3EgE «-wrovrirraerennn. 78
Part Il Practical Writing Recruitment Advertisements

Key 10 Uit FOUE -+ c+vvrvrrmrrsarctansrirsmis s irsnnnnssrarssnssann 82
Unlt Five Insulators and Cables --.-cooomniniininni 88
Part 1 Reading Comprehension oo 88
Passage A Insulators B LTR TP PPRPPRPIN. o ¥
PasgageB Cables B P T * I
Part Il Translation Skills B AR L oo 98

Part Il Practical Writing Instructions/Directions/

Descriptions jﬁ:ﬁ:ﬁmﬂﬁzﬁ B [ 40
Key to L'nit Five Ak N ek r R N E NIRRT EER A e Ak drs rrrvrE i Baa ey 105

Unit Six Load Flow Studies and HVDC
TransmisSsion oo e, 112

Part | Reading Comprehension -« - eeeceerr i 112
Passage A Load Flow Studles AE P Aia et sk wseEn s s A s ha 112



Fassage B High-voltage Direct - Current Transmission  «----- 117

Part Il Translation Skills R L - oveerverrerneeen e 122
Pari 11 Practical Writing Prospectus A R4 --eeeee 124
Unit Seven System Stability - -ooeorie i, 133
Part | Reading Comprehension -r-weorriereiunn 133
Passage A INMOGQUCHIGN  rersrmre s ean e iiiiiiassn v nnnaan e 133
Passage B Basic Concepls B I Y 4
Part I Translation Skills FEHIBERFER: «ovee e 141
Part Il Practical Writing Abstract i 3L % - -v--o---+ 143
Key 0 Ut SEYEI  cvrecemes i mmimitia o ccr iratrnaan sas aen aaaans 147
Unit Eight Line Protection - ivorviiiininnnin, 152
Part | Reading Comprehension oo, 152
Passage A Ground-detection Methods for Ungrounded
Systems ............................................. 152
Passage B Techniques Applicable for Line Protection ««-+:+-+ 157

Part fl Translation Skills 5% . 28 E £ AEE - 162
Part lll Practical Writing Notice of Invitation

for Bids FEERIEH e s 165
Key to Unit Eight - 470

Unit Nine Distance Protection - orovvrvncecnnns 178

Part | Reading Comprehension .o 178
Passage A Distance Relay Applcaticns for Tapped and

Multiterminal Lines  -vre=vessrssrssrrainannasasasas 178

Passage B Differential Protegtion  «--rerrereermrrinsnaeiannne 182

Part Il Translation Skills EiEME R v 187



Part Il Practical Writing Contract G R} «ooreerraneee R 189

Key to Unit Nine - oo coemrmrans s 194
Unit Ten Fundamentals of AC Power Transmission -:---- 201
Part | Reading Comprehension  ««cooserrnnn 2
Passage A Steady-state Limits of Power Transmission == --- 201

Passage B Traditional Transmigsion Line Compensalion ard
POWEF FIOW CONITGE  srrreerrrrnmcasrerinaniasenon 206
Part Il Translation Skills KA BFIEE; ---cremerrmemm e 211
Part Il Practical Writing New Products = - 214
Key to Unit Ten  oocecoveerminiaiiin e e 218






: %“J Practical English Serias in Electric Power
A NG PP BETE A S

WRELFE
tension lines and step down the high-transmission
voltage to a lower secondary-transmission voltage
from which numerous smalil loads may be supplied.

Disfribution. — Any substation that is used to
transform electrical energy to a petential that is low 4
enough for general distribution and utilization is a
distributing substation®. Such a substation will
generally receive its energy over a few comparatively
high-tension lines and distribute it over a large
number of low-voltage lines.

Indusirial. — When fairly large blocks of power
are required by industrial plants, it often becomes
necessary and advisable to install an individual
substation to supply such a load directty from the
main high-voltage line or secondary line of lower
voltage. lts simplest form would comprise only
switching equipment, there being no voltage #%
transformation. In most cases a wvoltage transfor-
mation is probably needed; hence transformer
equipment is included.

Sectionalizing. — In very long high-valtage large- A -«
capacity lines, particularly when severa! circuits are #F
run in parallet, it is often necessary to split the lines
into sections, in order that proper protection to the
line and service can be obtained. Such a substation
is, therefore, helpful in secticnalizing damaged
sections of a line, providing continuity of service.
Such a substation will gererally comprise only
switching equipment. In long lines it may also serve

2
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to supply power-factor-correcting equipment,

Transmission-line Supply. — It is becoming
more and moere common i install the high-tension
equipment of a power plant outdoors, the instailation
becoming nothing more than a step-up substation #He A
receiving its power at generator voltage, then
stepping up its voitage and finally sending it out over
high-voltage transmission lines®. Such a substation
is nothing more than an outdcor distributing
substation turned around, the voltage being stepped
up instead of stepped down.

Power-factor Correction. — The voltage at the
end of long iines tends fo increase as the load
supplied is decreased, while on the other hand it
tends to decrease as the load is increased. Owing
to the inductance and capacity effects, this variation T4
in voltage is accompanied by a wide variation in power -
factor of a line, it is necessary to use synchronous
condensers at the end of the line. To supply such a
machine the transmission-line voltage must be stepped
down, hence a power-factor-correcting substation will
include switching equipment, transformers, and alt
equiprment necessary for the operation of synchronous
condensers,

Frequency changer. — To interconnect two sys-
tems of different frequencies it is absolutely necessary
that frequency changers be wused. Invariably a
station of this type will necessitate transformers 1o step % £
down or step up the voltage supplied to or delivered
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from the frequency changer, since the highest
voltage that is normally feasible for rotating
machinery has been found to be about 13,200 volts.
Railway. — Substations supplying railways may
be generally classified under two heads, namely, as
alternating current and as direct current. In the
cases of alternating-current substations the problem
is generally one of voltage transformation and of
supplying single-phase power to the trains. It is,
however, possible to supply single-phase to three-
phase inside the Ipcomeotive by the use of a phase L%
converter. In the case of direct-current railways, the
substations are generally supplied with three-phase
power and converted to direct current by means of
rotary converters, motor-generator sets, or rectifiers. iK%
Direct current for Light and Power. — There are
stitl a few sections in some of out targe cities which
are supplied with direct-current three-wire systems.
Such a supply is invarably obtained from synchronous
converters. There are also certain types of motor loads
in industrial plants which require direct current;
these are as a general rule supplied from rotary
converiers. For electrolytic work, low-voltage direct & #
current is absolutely essential, hence motor
generalors of rotary converters are aiso applicable.

Notes to Passage A

) . m] b B supplying small amounts of power from such high-

voltage fines 3 & 8l & 15, 5 i substations, 2 &R
4
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@ M4 B that is used to transform electrical energy to a
potential Jy 52 & M H), £ Any substation, 7 that is low
enough for general distribution and utilization 3% %8 — 4 €&
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@ ...the installation becomning nothing more than a step-up
substation receiving its power at generator voltage, then
stepping up its voitage and finally sending it out over high-
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1 receiving, stepping up, sending Jy4iR) #4458, B0
a step-up substation, £ FHWEE R . REMWEBE R A IR
MAETRES, CUREBEEREME, REHBERE,IH

B4 E 2 R R R B R BRI U

Useful Expressions in Passage A

1) alternating current

2) direct current

3) high-voltage

43 high-tension line

5) distributing substation
8) in parallel

7} damaged section

8) powaer-factor-correcting
9} synchronous condensers
10) step up
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1) step down I
12) frequency changer 5 B 58
13) phase converter $0 R
I

EXTITTICE Five-wire Distribution System

Demonstration Project

A four-wire multi-grounded distribution system is £ 3%
the predominant system used n North America. One
of the features of a four-wire design is that
unbalanced load current can return in the sarth. The
presence of ground current results in the drawbacks
that high-impedance faults are difficult to detect,
stray voltages can be caused, and magnetic fields £##,%
are higher. Cther types of distribution designs have 4A#
been proposed to address these concerns including
three-wire designs.

The five-wire design is a new approach that may
reduce stray voltage and magnetic fields and also
make high-impedance faults more easily detectable”

The fifth wire is an isolated neutral that carries all of
the unbalanced return current.  Under normal
conditions, the five-wire design operates very similar
to the four-wire design with one major exception. all
the return current is confined to the neutral that is
isolated from ground. The multi-grounded ground
wire continues to perform the safety functions
associated with a multi-grounded system.

&
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The purpose of this study was to simulate, 155,48
construct, and monitor a five-wire distribution system
over a two-year period. The first year of the two-year
monitering period involved extensive menitoring of an
existing four-wire system. After completion of the first
year of monitoring, the four-wire system was
converted to a five-wire system, and another year of
monitoring was performed.

A 12,47 kV three phase wye distribution system ZBE&
circuit in South Cooperstown, New York was chosen
as the five-wire demonstration site. The circuit #if
consists of approximately ten to thirteen kilometers of |
overhead line. Most of the line is of armless cons-
truction, with some c¢ross-arm construction scattered
throughout the system. Approximately four kilometers
of Scuth Cooperstown circuit was converted to a five-
wire configuration. The two-bushing transformer has £ %
an arrester on both bushings, and one bushing is
attached to the fifth wire.

The main conclusion of the five-wire demon-
stration project is that the five-wire system improved
performance for high impedance faults, stray
voltages, and magnetic fields relative to a four-wire
system;

High-impedance faults can be detected more
easily on a five-wire system. High-impedance faults
as low as SA may be detected on a five-wire system.

Stray voltages are much less on a pure five-wire
system than on a four-wire system. If only a portion
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of a circuit is converted to a five-wire system, end
effects wili impact the system's ability to control stray
voltage. Some of the unbalanced return current in
the four-wire system may return via the ground wire
in the five-wire system causing stray voltage on the
five-wire portion®.

Magnetic fields are lower on the five-wire
system. This is especially true when the overhead
line is near conducting objects in the ground like
buried phone wires or water pipes.

Balancing transformers are an effective way of
convarsion from a five-wire system to a four-wire
system. A balancing fransformer offers lower imped-
ance that hsips with over current coordination?. A
balancing transformer will also provide some
protection for an open neutrai condition.

The fifth wire {the neutral) should be treated as
an energized conductor and installed as such. Surge #& 8
arresters of the same rating as the phase arrester 8§ 3/#
should be mounted on the neutral bushings of all £&
transformers.

Crew practices are important when considering a i3 %A J
five-wire system. The location of the neutral and its
insulation require proper attention. [nitial instaliations
should have the fifth wire labeled to warn crews that
it is not to be treated as a grounded conductor.

Notes to Passage B

(1) |1 dh that may reduce stray voltage and magnetic fislds
a8



