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Part 1 Electrics & Electronics

Unit 1 Circuit Elements and Parameters

1.1 Text

An electric circuit (or network ) is an interconnection of physical electrical devices. The pur-
pose of electric circuits is to distribute and convert energy into some other forms. Accordingly, the
basic circuit components are an energy source (or sources), an energy converter (or converters) ,
and conductors connecting them.

An energy source (a primary or secondary cell, a generator, and the like) converts chemical,
mechanical, thermal or some other form of energy into electric energy. An energy converter, also
called load (such as a lamp, heating appliance, or electric motor), converts electric energy into
light, heat, mechanical work, and so on.

Events in a circuit can be defined in terms of e. m. f. (or voltage) and current. When electric
energy is generated, transmitted and converted under conditions such that the currents and voltages
involved remain constant with time, one usually speaks of direct-current (D. C. ).circuits. [1]

With time-invariant currents and voltages, the magnetic and electric fields of the associated
electric plant are also time-invariant. This is the reason why no emfs of self-or mutual-induction ap-
pear in D. C. circuits, nor are there any displacement currents in the dielectric surrounding the con-

ductors.

Fig. 1.1.1 shows in simplified form a

hypothetical circuit with 4 storage battery as the
P g Ty : Conductors

source and a lamp as the load. The terminals of the o
o D

—

source and load are interconnected by conductors

Storage Battery

T——“HHHHH&*——&

( generally but not alwayé wires). [2] As is seen,

the source, load and conductors form a closed con-

ducting path. The emf of the source causes a continu- ‘ ,
ous and unidirectional current to circulate round this Fig .1.1 A hypotheﬁéal circuit
closed path.

This simple circuit made up of a source, a load and two wires is seldom, if ever, met with in
practice. [3] Practical circuits may contain a large number of sources and loads interconnected in
a variety of ways. ' '

To simplify analysis of actual circuits, it is usual to show them symbolically in a diagram called

a circuit diagram, which is in fact a fictitious or, rather, idealized model of an actual circuit of net-
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work. Such a diagram consists of interconnected symbols called circuit elements or circuit parame-
ters. Two elements are necessary to represent processes in a

D. C. circuit. These are a source, of emf E and of internal (or

a

“source” ) resistance R,, and the load resistance ( which in-

cludes the resistance of the conductors) R (Fig. 1.1.2).
Whatever its origin ( thermal, contact, etc. ), the source

emf £ (Fig. 1.1.2a) is numerically equal to the potential

difference between terminals 1 and 2 with the external circuit b

b)

open, [4] that is, when there is no current flowing through
Fig. 1. 1.2 Source and load resistance

E=¢ -¢,=Vy - (L.1.1)
The source emf is directed from the terminal at a lower potential to that at a higher one. On dia-

the source:

gram, this is shown by arrows.
When a load is connected to the source terminals ( the circuit is then said to be loaded) and the
circuit is closed, a current begins to flow round it. Now the voltage between source terminals 1 and
2 (called the terminal voltage) is not equal to its emf because of the voltage drop V, inside the
source, that is, across the source resistance R,
V,=R1I
Fig. 1. 1. 3 shows a typical so-called external characteristic

V=¢, —@, =V(I) of a loaded source ( hence another name is
the load characteristic of a source). As is seen, increase of
current from zero to I~ I, causes the terminal voltage of the
source to decrease linearly - &
Vo=V=E-V,=E-R]I

In other words, the voltage drop V, across the source re-

sistance rises in proportion to the current. This goes on until a 0 A
‘ ISC |

certain limit is reached. Then as the current keeps rising, the ,

roportionality between its value and the voltage drop across the
proportionality n its value and the g p S Fig 1.1.3 Load

source. is upset, and the external characteristic ceases to be lin- characteristic of a source

ear. This decrease in voltage may be caused by a reduction in

the source voltage, by an increase in the internal resistance, or both.

The power delivered by a source is given by the equality
P, =EI (1.1.2)

Where, P, is the power of the source.

It seems relevant at this point to dispel a common misconception about power. Thus one may
hear that power is generated, delivered, consumed, transmitted, lost, etc. in point of fact, howev-
er, it is energy that can be generated, delivered, consumed, transmitted or lost. Power is just the
rate of energy input or conversion, that is, the quantity of energy generated, delivered, transmitted,

2



Part 1 Electrics & Electronics

etc. per unit time. So, it would be more correct to use the term energy instead of power in the above
context. Yet, we would rather fall in with the tradition.
The load resistance R (Fig. 1. 1. 2b) , as a generalized circuit element, gives an idea about the
consumption of energy, that is, the conversion of electric energy into heat, and is defined as
P=RP (1.1.3)
In the general case, the load resistance depends solely on the current through the load, which
fact is symbolized by the function R(TI).

By Ohm’s law, the voltage across a resistance is
V=RI (1.1.4)

In circuit analysis, use is often made of the reciprocal of the resistance, termed the conduct-

ance, which is defined as
g=1/R

In practical problems, one often specifies the voltage across a resistance as a function of cur-
rent, V(I), or the inverse relation /( V) have come to be known as volt-ampere characteristics.

Fig. 1. 1. 4 shows volt-ampere curves for a metal-fila-
ment lamp, V,(I), and for a carbon-filament lamp V,(1). 7
As is seen, the relation between the voltage and the current
in each lamp is other than linear. The resistance of the met- . V(D)
al-filament lamp increases and that of the carbon-filament
lamp decreases with increase of current.

Electric circuits containing components with non-linear nuw
characteristic are called non-linear.

If the emf and internal resistances of sources and asso-

ciated load resistances are assumed to be independent of the o -

current and voltage, respectively, the external characteristic

' . Fig. 1.1.4 Volt- t
V(I) of the sources and the volt-ampere characteristic V, '8 ot-ampere curren ,s

(I) of the loads will be linear.
Electric circuits containing only elements with linear characteristic are called linear.
Most practical circuits may be classed as linear. Therefore, a study into the propérties and

analysis of linear circuits is of both theoretical and applied interest.
1.2 Specialized English Words

circuit componénts 2z TR primary cell JFEA:HLM

circuit parameters HiB{S¥K secondary cell P4
electric circuit H, % energy converter HLEEF:# 38
electrical device HBSiF%& conductor 4%k

electric energy HiBE generator A HLHL

energy source i I , heating appliance Hi#2§
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direct-current (D. C.) circuit B HEE load characteristic i R 450k

magnetic and electric field E terminal voltage ¥gHiJE
time-invariant B} AZFE) external characteristic #MEiE
Self-( or mutual-) induction H (&) B load resistance &% HBH
displacement current {7 FEHLIR voltage drop Hi FE[%

the dielectric HL A} conductance = HL 5

storage battery ZEH b volt-ampere characteristics {R 225§k
wire Sk , metal-filament lamp & B24TH
emf. = electromotive force Hi B carbon-filament lamp BRZZ¥T ¥
unidirectional current B[] B non-linear characteristics JEZRM:4FME
circuit diagram Hi J&&

1.3 Notes

[1] When electric energy is generated, transmitted and converted under conditions such that
the currents and voltages involved remain constant with time, one usually speaks of direct-current
(D. C.) circuits. XE—NFEMNESHA], when...time, JE—H when 3[?;9953‘@:{)&%};&’@ ,
one. .. circuits. REMITHER, RBRENTPXEET —AH such that 5| FHEFRE
MA], ZMEREIE R the currents and voltages, involved R EHIE BEIE, BN “EF AN,
BEBIN”, remain RRFFERE, SRRFNDREARSEH, Hit, BAO8FER “ Y&
RBTE=AE | M Eent, P AR aRME EAEA ETHEL, RIVMERVER
B, TTREBEIFERRENGFREEFL, ZHRATHEFEPH “HHRE”, BHE
HRRAMRENG, XBEPICHESCE#E .,

[2] The terminals of the source and load are interconnected by conductors (generally but not
always wires). HH generally but not always wires = generally wires, but not always wires, &N
CEEXFFERERL, HOBIEE T RE S

[3] This simple circuit made up of a source, a load and two wires is seldom, if ever, met with

in practice. =This simple circuit made up of a source, a load and two wires is seldom met with in
practice, if it is ever met with in practice sometimes. BN “XFrl—MHIE. —MABEMBHR
SRARM AR FEALRPANGEED, WRHEDIK,

[4] Whatever its origin (thermal, contact, etc. ), the source emf E (Fig. 1. 1. 2a) is numeri-
cally equal to the potential difference between terminals 1 and 2 with the external circuit open. ..
f¥] between terminals 1 and 2 1548 difference, fij with the external circuit open JIj{&#fi terminals 1
and 2, EILHATIEN “Eib@BZIHE E WIFESI R4 (BIRNSER#RM . PIBRKER KM
AHR), HR/PMRET 1., 2 FRZE R IFEHRE", -

1.4 Translation

RETHS S
HBE (M%) RAHRMSRENIYEZE, REERRS IR BIEREREX.
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Hit, BpEEATTARER. BRFRBURENZEAMNERERE,

IR (R4, FAERBAMEHRILE) B, AREHAE XN EERERR
MR, BERHHRS (BHRIERAR, TR, RESLEPE) KRB Rgde. #f
PIRSRER

B TAEFRTLUREE (RBk) MEBERR#ER, HREBESE, FRaEk
B, WP BERAEEARRENETEL, RIOVERLAERER. M TRAZERE
RAEE, SHIRSHEKRWEGMEHERENAER, XEREIMTAEERBETE
A B BRAE RS FE R EE AR B P REA B ERKER .

A 111 AT RARR U ERERIRE, MEERRN—MERER, BEMAR
WA RE GEERILE, EAOBFRTRAMSN) EE, mEHRR, RiE, ARNPEE
B—A A E B, B BhFE= 4 — G2 A (] B A0 P 2 B i B O

X H—BE, —NMABMPRPKA RO BB, 7E5hbRMERER WA RR D
., ke BE A BBEAE T B A R T A EE KB FEMA L,

SR FAXTSE PR AT, EER EERAS SR EEE, XFAERELR R
FIRG, SR D b 0 S P e B S P B BEARASE A . 0 vl R L R R A P B T A T PR
BEHSEB . ATER-NERBE, 2OEAEWMTHE, SRR RE. WA R,
R IR (REEEEREE) R (LE1.1.2),

Zitwshd E WESIDRMA2 (HARRER. BEEEHMBR>ER), BEEHFH
E (REL1.2a) 7EE ST 1, 2 WRZEEIFFREEE, B3RP o g

E=¢ -p, =V, (1.1.1)

R R B S 7 B R AR AL SR T R AL, 7R BRI P RIRT RN o

YRS RIEAE (REEBERIERE) BRASERE, fEUbE RSP ER BT,
B FELIRAFAER v, (BEINEE R, ERERE)

V,=R,1
XETELIR 1, 2 PSR (BAREEE) EAFTERHRBIFE.

B 13 F2RT - HARERBRNBEIMHME Vy =0 - =V (BRIEEHRER

i) . NEHATEH, SEBNBHAD I=] 6, BFERHEERLRETRE
Vpo=V=E-V,=E-R,]I

BANEDL, RENEFSRAER YV, SRRREN, ZdR—-EREBE ARk
REHIE. RE, BEERRNOKEE A, HE5RFERBEZ WEFERT, SMEERAENEL
e, RERMXMHTROIFRE TRERENTRE, Wir2hTHERER, REWERT
B2,

L IR AR LI D AR i T B E -

P, =EI (1.1.2)
R, P, RHEIRIE, .

FEME RSB X T R —FE RS, I AT EROT R R T I R4
WAL, WEE. 5. BFESHE:, RAMWMBELLE, RAREAATAE. B4, HEE. S
PEERHE, IR(UERBAMARERMLE, BB EA&E, BEROERKER
B, B, ZERAETA “BBR" XPMRIEBEWMAH “Th” SERRL, FLEANIHR

5
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TSGR
YEp—Fhah S AL B BEoTE, MERERE R (WA 1. 1.2b) R T —MHEFEERMEE,
BN e BB R, BRIk R
P =RP (1.1.3)
B, ARBEBRTESARMER, X—SHR(D WEBRSRERER. HEK
WEmar s, R R R R
V=RI (1.1.4)
BT, HREARENE, R haF, He Sl
g=1/R
ESEBREE R, AR E AR R A A RS R(D) , TR i B o e R RN
R MAEE V() , SHREH (V). B V(DI (V) RRRRANTRBMER AR
B 1. 1.4 BREE V, (DA V,(D A RRRERLITHABRZITH KR LRl L,
BATR, BMMTHRAERMEEZENXERFAREHEN ., EEBROHEN, SRLITHEK
FELRE SR AN AN, TR ZZAT o iy o BELZ T/ N o
CLE |35 Ay diul:iN .o WIE 54 N S
A8 a0 b, R A el Bl R P BB 5 L e Y o R e BE A D S B v AT e R BRI 28 4L, AR
AHIREI MR V() A EBRER R V(D) KRR .
& R A TO 4 A HE B AR A R M L B
REBELFRHEFETT A AR, B, ﬁ%ﬁ%%ﬁ%ﬁ%ﬁ%%ﬁﬁ%ﬁ%ﬁﬂﬁ
B BRAONEE L.

1.5 About English & Chinese Language

151 ENEFZHLRL
B NRE=A NS

M%E%Eﬁﬂ?i%ﬂ@%ﬁ ENHFIE S BEAAKIES HIEFRE

REEXTESHENRE., FHESHIEBEESURARETH TN S —LMRE L
EHMEERTILR, B —KREEEN, HRRESTRAREBFHHEMURERE ., £~
EitawEsth, BTFRRBAEAERNTEMERST LR, BERARIRAR, EEAA
FALF A SR AA AR, Bk, AREIESBAEFSHFRE.

RITESHERARWAEL: —REEHE; _%ﬂﬁﬁo%ﬁﬁgwﬁﬁﬁﬁﬁ — 7
VR R BT RBER R, HYHAHR2ARRAFTEZ, ANBXAUN, BRTES.
EEMHAYRE: BEENEH (BFEANAR. O THEHEREBTAE) XEEEHE
B—ErHe, WREEFGIBEIAN ., SFEENFMETENRARFERIESHRAAX
MItRRHE, BESBRMER, XEMEKN, Wi, AKEFTHHARELE: BFET
K. BEESURET RN BEESRN., BEREAN., BEFEAGMERXR, UE
B ZEREA RS E,

ARKEFHIMERRMHET (BFEGERDGE) ZEISRNERM,

2. BEEEBRARE

MNET EZHBENRARY, RUFAMESHIEFRAS AREE B4R AR,
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B RS H AR R4 R
S (EiE) +V (HESHE) +0 (EiF)
B RS
. EXREFE
We study English.
FEDUE AR B A
RI1EHIE
EERXFMAMZAL, A RN ZEEFRNBFEABUFE,
3. EERESER
MIBEBFWEARIRER, EUWNHESERRRIT t&tn 5, HiAEEAE L

2o

MBS HIBHREM B, R LHSMHES A NEEHET RO EEETRRE, XKiE
MR AR, TERERF, SEESBRMEEES I RRFERFBERRZ R
%, BEABETHWES, MIGERARBAIHEREL, TLHRREHINES. ERX
PHFIE S Z EAX AN, D B RR AR 2R

BAESRARE Y, ERAIREEARTOWRES, Bk, HATFERARTE, *
BRAE—BERNKAP, TERSZEURETFTRAZEMNAHATERAEBHE, HAK
W IERGEM EINABHR, MAEERMEATRHRES SCRITHMT, REE/RIEEST
FEMMNERENBEFETETEEERADEXE.

1.5.2 HNEBEBTZER

1. ZFFE LS BARIKIER

St FRIEEATE/MIET (LHIEY 2165 F, BRH 225 F, JEH 2011 #, £ 1000
P, RPN B HLBHE B 05 1302 #) , XIBEFHHNETHIER (Language Family) , He 3
EANKER. ORKER. NiER. BHEEBR. BLERKNERERERNER, REKE
RUAET/MERTIE/NER, TR

Bt ﬁ%{

WiER
BERITE R
MEER
BN ZIER
(ERBE/NE R
T RANER
K HB8/MEH
HES/MER(JLHES/NMER
v HH8/NERE (H3EE)

B/MER (FDUR)
BA/NER

HAERER (HAERH) -

ERRRIE &

(B O/NMER

i _EAT%n, FEBRED Kkk%% i HBE&/MERTFNTE B BEE/MER, WIUEN &K
BEHRHNEG/MER, TR, EUXWAESEIRE LHEEE,
7
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2. B EHFEEERER

BEARRMANRR TR, ERXUKER, ERTXhZH, BRRESLH—IE
BHBIT . BERIMN, KBS, BESCRRRTIRN, BSUERERTAR. FifE
BRAMHEREETAESE . ARMSE, REES EREERASUEER, ZFR
BEEXMERZR EERAMT .

(1) AXEXhER ACERESPRIERMBEEA BEMRS, BRERTRERLA
R, —MREET WAL, RHEENYREIRE, 8BS EMENET R B,
AFEFPHEL, F&ARAHCLER., ERGERMCLNE. U, A=HEX L
B, RPIFHES ZERMERBIFTRN XN,

AT XM, ETRZAEFERRNS L. WHET ZANHIELR, RAEHEAFH
A1

(2) BEMXAER ARBEFHEESH, AARANERENERS . DUERIEE
AN A7, HRE “B47; MEEERENNE “%B”, H&E “B4”. Hit,
DUBTEEIHAKE X MIF S8A K ZHEINER, APRANMEEETUHE AR, T
ZEEENERER ERNRR, BEAEEENABREL, SHSHEANNMASRERRAS
HZEEXR, BdTTFRSH “BEHA" RERE L.

WS, DOERKIEBEFRREER “NENT, SFEEEL S shARsARAAME
A, WERRSEMBEENER, ——rRaREY, R ‘NREER., MRENEG
RREUEESAA KL, HEFERAESRSEEANSHEINEERNTE, X
W AITFHER, R “EEER. '

(3) ERHIXER FHEER, REATOTHERXEBNIEST B, M—EX
BR—KREE. FAKESH THXMBEERNNOARE, AALESN TR EHERH
Ml ZEEMATXNAR “HKE”, NUEEAFL, SEMAER, BESS; RERT
k), SEROHER, BEUEEAER, RXTXEE, BRAFCEHSEER, HE—1
“EL7 Fo MIAERATSOFAR “WBIER” &, BAHBIIE RS, W “FEMs”, 4
EREANEAY, ZAEAY, ZABAUSE, NEMHIEAELIEEE,

Unit 2 Ideal Sources Series and Parallel Equivalent Circuits

2.1 Text

Consider an elementary circuit containing a single source of emf E and of internal resistance R, ,
and a single load R (Fig. 1.2.1) (omitted). The resistance of the conductors of this type of circuit
may be neglected. In the external portion of the circuit, that is, in the load R, the current is as-
sumed to flow from the junction a (which is at a higher potential such that @, = ¢, ) to the junction
b (which is at a lower potential such that ¢, =¢,). The direction of current flow may be shown ei-
ther by a hollow arrowhead or by supplying the current symbol with a double subscript whose first
digit identifies the junction at a higher potential and the second the junction at a lower potential.
[1] Thus for the circuit of Fig. 1.2.1, the current I =1,.
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We shall show that the circuit of Fig. 1. 2. 1 containing a source of known emf E and source re-

sistance R may be represented by two types of equivalent circuits. 1g- 04

As already started, the terminal voltage of a loaded source is

lower than the source emf by an amount equal to the voltage drop Rs[] t £ ’L []R
across the source resistance :
V=¢, -, =E-V,=E-RJ] (1.2.1)
On the other hand, the voltage across the load resistance R is 2° —b
V=p.-¢, =R (1.2.2) Fig 1.2.1 Circuit of

containing emf
Since ¢, = ¢, and @, — ¢, , from Egs. (1.2.1) and (1.2.2), it

follows that E — R, I=RI,
or
E=RI+RI (1.2.3)
and
I=E/(R, +R)

From the last equation we conclude that the current through the source is controlled by both
the load resistance and the source resistance. Therefore, in an equivalent circuit diagram the
source resistance R may be shown connected in series with the load resistance R. This configura-
tion may be called the series equivalent circuit ( usually known as the Thevenin equivalent
source ) .

Depending on the relative magnitude -----—

of the voltages across R and R, we can

develop two modifications of the series

cuit of Fig. 1.2.2a, V is controlled by
the load current and is decided by the
difference between the source emf E and
the voltage drop V. If R, << R and, for 2) b)
the same current, V, << V (that is, if

] 1
[} ]
[} |
1 |
i |
1 1 R i

. . P . . [ s |

equivalent circuit. In the equivalent cir- ! ! R

Ly ! E 7
1 |
1 |
| |
| |
i |
[} |
I 1

. . . Fig. 1.2.2 Equivalent circuit
the source is operating under conditions

very close to no-load or an open-circuit) , we may neglect the internal voltage drop, put ¥, =RI =0
(very nearly) and obtain the equivalent circuit of Fig. 1. 2. 2b. What we have got is a source whose
internal resistance is zero (R =0). It is called an ideal voltage source. In diagrams it is symbolized
by a circle with an arrow inside and the letter E beside it. When applied to a network, it is called a
driving force or an impressed voltage source. The terminal voltage of an ideal voltage source is inde-
pendent of the load resistance and is always equal to the emf E of the practical source it represents.
Its external characteristic is a straight line parallel to the x-axis (the dotted line ab in Fig. 1.2.3).
The other equivalent circuit ( Fig. 1.2.3) may be called the parallel equivalent circuit (usually
known as the Norton equivalent). It may also have two modifications. To prove this, we divide the
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right-and left-hand sides of Egs. (1.2.3) by R,
E/R, =1+V/R, =1+ Vg,

or ‘[______—_———. ¢ oa e .
J=1+1, (1.2.4) | s llsgl T i Ll

Where J = E/R, current with the source i < i . i ' i

short-circuited (with R =0) ; EJ GDZ H] E E)[] i G) JE R []
I, =V/R, =Vg, cument equal to the | E ! !

ratio of the terminal source voltage to the i i y I i i y

source resistance; ’ b - 1 4q b s S S
I=V/R=Vg load current. a) b)

Eq. (1.2.4) is satisfied by the equiva- Fig. 1.2.3 Parallel equivalent circuit
lent circuit of Fig. 1.2.3a, in which the
source resistance R, is placed in parallel with the load resistance R.

If g << g or R >>R and, for the same voltages across R and R, the current 7 << I (that is, if
the source is operating under conditions appréaching a short-circuit) , we may put  =Vg =0 (very
nearly) and get the equivalent circuit of Fig. 1. 2. 3b. _

What we have got is a source of zero internal conductance, g, =0 (R, = ). It is called an
ideal current source. When applied to a circuit, it is called a driving force of an impressed current
source. The current of an ideal current source is independent of the load resistance R and is eqﬁal to
E/R,. The external characteristic of an ideal current source is a straight line parallel to the y-axis
( the dotted line ¢d in Fig. 1.2.3) .

Thus whether a real energy source may be represented by an ideal voltage source or an ideal
current source depends on the relative magnitude of R, and R. A real source, though, may be repre-
sented by an ideal voltage or current source also when R, is c'omparable with R. In such a case, ei-
ther R,, or g, =1/R (Fig. 1.2.2a and 1.2.3a, respectively) should be removed from the source
and lumped with R or g =1/R.

Ideal voltage and current sources are active circuit elements, while resistances and conductance
are passive elements.

In developing an equivalent circuit, it is important to take into account, as much as practica-
ble, the known properties of each device and of the circuit as a whole.

Let us develop an equivalent circuit for a two-wire power transmission line of length I, diagram-
matically shown in Fig. 1.2.4 a. There is a generator of emf E and of source resistance R, at the
sending end and a load of resistance R, at the receiving end of the line.

It is obvious that the receiving end voltage will be less than the sending end one by an amount
equal to the voltage drop across the resistance of the line conductors. The current at the feceiving
end will be smaller than that at the sending end by an amount equal to the leakage current (due to
imperfect insulation ). .

Let each line conductor have a resistance Ry/2 and a conductance &, per unit length of the line.

We divide the line into length elements dx (Fig. 1.2.4a). Then each length element will have
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il T | .
)| ]
] [ |
| I |
: | :

I E ] ] ) Ry

| dx | dx i x
i 1

2)

Fig. 1.2.4 Circuit for two-wire power transmission line

associated with it the combined resistance of the “go” and “return” wires, R, dx = (Ry/2)dx +
(R,/2)dx and a conductance gydx. [2)] Accordingly, the entire line may be represented by a net-
work of elements each of resistance R,dx and conductance g,dx (Fig. 1.2.4b). The sending end
generator in this network is represented by a voltage source (of emf E and of source resistance R, ) .
Form this equivalent circuit we can find the voltage and current at any point on the line in
terms of specified voltage and current at the sending or receiving end.
If the leakage current of the line is only a small fraction of the
load current, we may neglect it and remove all conductance g,dx
from the network. This will leave us with a simple, single-loop net-
work with one and the same current in each of its elements, such as
shown in Fig. 1. 2. 5, where the line resistance Ry, = R, is connect-

ed in series with R, and R,. The network of Fig. 1. 2. 5 may be used

for analysis of line performance without a consideration of leakage

Fig. 1.2.5 Equivalent
circuit of Fig. 1.2. 4

currents.

It takes some practice to learn to develop equivalent circuits
such as will reflect the behavior of physical prototypes in the most faithful manner and meet the re-
quirements of the problem at hand. [3]

2.2 Specialized English Words

ideal source FEAHAIH ideal current source FHAHH HIH

series and parallel equivalent circuit & Bk active circuit elements IR IO
AL B ‘ passive circuit elements JCIR B BG4

internal resistance PN BH power transmission line $jFL£R

sending end KW receiving end  FEYCHR

double subscript XX T#R leakage current JRHL L

ideal voltage source FEAEHL FEIR
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