*

TTHANSMISSION LINES)

(PERFORMANCE OF SHOR- """

§3.1 UR=T (Introduction) < g & 3 7 G

7 ¥ e dgg w2/ (bulk power supply)
s @ s & A g 3 G

kel by
mm%ﬁﬁ,ﬁfwaﬁﬁwm mwm‘a@m,
ﬁmwmﬂaﬂmﬂﬁﬂi;mmmqﬂﬂm#’ i
Bkl

§3.2 T=wOT @Al &1 RO (Classification of T.L.)

e & R ¥, W e B A T A i
(i) ¥ H=0 S (Short transmission lines)

(ii) TAT T=OT @S (Medium transmission lines)

(iii) < H=w1 ¥ (Long transmission lines)

§3.3 T HETUT A At UREA (Assumptions of S.T.L.)

o g} et (Length)—F7 A1 8 w1, 80 Rt (50 miles) 7
|
(il) A (Voltage)—37 WAl =) YA e ERICIEA
(20kV) @ Tt 21 A
" (i) WA (Parameter)—Ee Fr Yy srat
(R am,{:) ot fa=m fmm s ) quaﬂ g;ﬁ?i‘f%ﬁlﬁﬁ
Faw Sl (R) 391 X (L) W Py oy 4 ey
(iv) oIl 99@ (Capacitance eff, t)
W.ﬂa uicileic el (ncg]igibl;cﬁ‘l;iﬁ W -m" e Effﬁiﬂ .
) Hfza w=A@ (Concentrated paramcfcrs)—-qnﬁ,
mrmmﬁmﬂmg“rwmm Wﬂﬁlﬂqm
amﬁmmﬁﬁﬁﬂwwmmmwa’ww
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(vi) T A (Identical)—UFa e uftg § SR (R) a0 A
(L) 2t & urer wRE’ (loop circuit) ¥ FIAT Y F1

(vil) FISE (Three phase)—FrEren wftue &1 wfiwe ft et wen ofog
A fafe & w9F @ dw X1l Bawen R it sfw (r) @M e
(L) A & ST S q Pl ww e e % Pravofta 2 ¥ )

(viii) ST H w9 (Effect of pénerator)y—uftewert we w, wfm
T geawet SR (2,) W dwRor A A e (2) % Soh # dhfm
& SR S IR S5 R S Y

(ix) oftmfw =1 (Effect of lranslnrmcr}‘-"lﬂmf-l A AT
TRt #t &R SRE (Z) Wi wEor awa Foafemn (2) F on #
Srea TR § WA W N6 fFar o R )

§3.4 TSI WSROI @A @Y UNHEHE (Assumption of M.T.L.)

(@) ¥ (Length)—F ?nﬁi Tt s 80 Fairdter ¥ 160 fepeirsftet
(50 10 100 miles) TF Bt

(ii) v (Voltage)—F Eﬂ?ﬁ Ft drce =g frakee § W FemEe
(20kV 10 10 kV) 7 &t €1

(iili) YA (Parameter)—&eH FW U9, 39 @A § G S
(R-L-C) R fe=r fan smn 21 argiq T Eﬁfw (performance)
¥ (R), ¥ (L) 790 ST (C) W Fiofe st €

(iv) =@ 9@ (Capacitance effect)—374%d @1 q91 deedl F
FA, T S 99T F AT (neglect) e foRAT S Hevel |
_ (v) Tz I (Concentrated parameters)—Jafy o STt (TR,
mmm‘mﬂmmﬁmﬁmwwwﬁﬁﬂamﬁi
T WEH FXd 9 T WHeEd WA S el € |

(vi) T30 ®EF (Three phase lines)—r: W+t IR weas geawr
1, e dewor wred Al € | g Gfher i Che e SR aAl
T & fon S ) e e e @ i oI ifed e B R

(vii) fafeal (Mcthods)—37 @1 & wfterert § Fet @ wriig i
Faferdi (localised capacitance methods) &1 T grar ¥

(a) fan mifien fefn (End condenser method)

(b) I T “fe” fafg (Nominal T-methods)

(c) M W= “arg" fafa (Nominal zz-methods)

§3.5 & Herwur @EAl @Y uftwe T (Assumptions of L/TL.)
(i) T (Length)— Wl @ e, 160 RFatet (100 miles) ¥

aiferes At ¥ 1 .
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kV)y &
(i) ﬁ?r (Voltage)—e aret @t Az, 71 Frctaee (100kV)
A 1 :

(iil) S (Parameter)—SF-FTl (pcrmrmancc);m qﬁaﬁ"ﬁr w

T, 7 WA # A vt (R-L-C) W R R am e | - drezmr
5 (iv) efa wom (Capacitance effect)—Tfad alﬁﬂ'g CRIELREH
T, S Wi S S ey wd R st we B

(v) faaf@ W= (Distributed parameters)—390a A F - "F' @

FARA A ot o W=t (R- L-C) Hw @A F1 geqd @ 0w sy

- ¥ ¥ faft el § s v @ g o 3 ffa w9 @ aE S
? | Sl i R ¥ Rl fafi Faftt @ v fear e €1

§3.6 VWA &1 drcear Frawa w wife g
\__—(Regulation and efficiency of a transmission line)

(i) dr=za frm (Voltage regulation)—fFdl F=wT W F e
e, 3o fell 9 e S 9 feafy & e flt o,y § P 7w
1 vz ¥ et § 1 o s fr Ao  whe s 3§ R T
¥ o @ Cew

A 5 foret s e §—

Vs—  dre ues 8 3w figy Sree (sending end voliage) | fyaft

TS ET F A YA A R, 7 9 A v fg 3
GhIE S Bt R | 3ahed 3 Fawie e (no load voltage)
e GE9g AT (open circuit vollag) Wt g ¥
Ve—  diee o & @ firg dreer (receiving end voltage),
0 g R e v e (load voliage) wermt ¥ |
Vs — Vi)— 3z e § 25t dreeratt a1 S e Avea 9 vied |
foT memmmm(mnagc

Vi<
%o Ao FraHA, %R = = Y o 100
"
fefft 1= Vs> 1V T %o Ao Flo g = VIS o7 |
fafa 1—afg Vi< Vp T %o o o PR = FMHEF 1 |
feafa 1—afe vy = v, 79 % 4, P o = w1 am
(i) a1 28T (Transmission cfliciency)—fermdt wemoy

regulation)

ET it Haewy
<8, 3 WA F A R v e e e
Wt 1 S | TR A § o ﬂﬁ%mﬂwa:mggmam

o fF fadt danr e ¥—
Vrﬂwqﬁﬁﬁmﬁﬂm(s.c.v.}
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V—dre AT 7 AT P W Areeal (rev.)
[ Xt s 3 o F v A 9w (ec)
Tyt wrs # S Rt T Aga T (e.c)
cos ps— e FE F Juwr gt W alR T (p.L)
oS g TIET ¥ aifrmdl Rt T wlE T (p.r)
py—are w3 or R v A WRA (clectric power)
= Vylscos s A1E
Py—re W At ARt v Aega WfFd (electric power)
= Vplp cos ¢ A1
QRN ¥ AR SROT T FI AR HO S (e
T} Ft e e W
= o Rt g Wi

P
mﬁwﬂrﬁhﬁi%q=-}{xlm (TR 77 W )

x 100

v,
Shre TR gE %q=7"£%:—:x1m @

(iii) &R Wfem-a11 (Electric power-loss)—4, 3raur fat &t Fqa R
o ST FoT 9 Aga WA 1 I (difference) A 2 1

st e WA = 3 R R — T e Wi

PR = Vil cos ¢ps — Vilp €os ¢

AT Valcos gp = Vilscos @, — 'R

791 Vsls cos ps = Vilp cos pg + IR

FTeA & wrataa S W T G4 ¥ 3 G (formlae)
Vil cos gg — I'R

Vil cos g5

IR
=|1- x 100
[ Vsl cos ¢J
VRIH COS ¢y

Vol ceic dhe + PR
Valp cos ¢p + IR

§3.7 WIEH & oaT quT Vife-gi el AT
e 1, A—U Fisher 11 freates e a9 10 feiter et

Hiae da0 EEdT %en = x 100

Hfaea H=0 gEdl %n = % 100
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§3.8 ©Y ®e0 g &1 avegar Fram aar wifa weTor 2
__iRegulation and efficiency of short transmission line)
() = w= fm, fordoft @y deo A g

(I, 2-W. . ver head short transmission line system)
P R LI L
|l
z
&g v v s
Supply L R Load
N D =
fam—3.1 (a)

e 3 30 (a) A et e, feaw, A o s s st

4 ! » [ | E
qugﬁmmmwaﬁhﬁmw%tamafrmmaaﬁim
1Al F41E (capacitance effect) aﬁmmﬁmw%lwﬁ‘qﬁmaﬁgﬁﬁ
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¥ for Y Ao e Sl @ @¥hEa (o o W KE) 9 fern
TR

e uRug AW 3.1 () & aran, afyrt (Quantities)
Ve—aree A 3 dvor Ry aveear g sl A (s,
Vy—aree Wi afvard Ryw Avean an wie Ave (1y.)
[—Ufae e ¥ ST MR AT A/, S ogeqd g aftey e
®q ¥ varfed a2
R—3lE s ¥ W A #W Fel qky @ et w5
X3 s ¥ SO W o e St @E et F5)
p am N—Sert Y, 581 W R S B w2
L 71 D—Td A R AR, ST T e W st e 2
o §oa fwd i 3.1 (a) ¥ wafw, afow s fm 30 b)) F
AR, Wiew fvrl (vector quantities)
Ol=1, ¥R 9, 3t 3T 9/ (inductive load) F FROT, q1T
A Vy ¥ APUTE Fol F9 g, WS A 2
04 =V I FeEd (load voltage), 1 5T 90 7 § 3wt
- TN BT gy W AT Tl 2 |
AB=IR, @& faly F Gha dezammd (resistive voliage
drop), S 4RI WfeW OF ¥ AT T § |
BC=IX, & a9 & GRY deedra (reactive voltage
drop), S 5T WY O ¥ T & 2 |
OC=V, ¥ drea (supply voltage), S sftwg ¥ @sft
FreZaTqrd] @ Ay A 2 S 9 wiew ¥ v Far
FI 6, T A @ R |
LAOI = £ ¢, sfamrdt fow T Far S, ey afvmd fimr w
YR RO cos ¢, I O R |
LCOI = £ ¢; Foo1 fqq T e &1, foredy werr fyw o gyt
Wt TR cos ¢, T B R |
LCOA = £ 5, WfEomdt sar Fo, 51 d5or qor Afre fodt ¥ wen
01 &1 T (dilference) T ¥
% 4 91 B & wex o W WL AE W BD @ T AN A
glff g 4 7 fmm @ s OAE @ OCD aon A RSt & Frfor dn
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L

D
|.._—Vnws¢a—+—ln—-l

fom—3.1 (b) W 3@ (vector dingram)

LGS ED=AB =IR 9=
T BD = AE = OA sin ¢ = Vg sin¢p
st OE = OA c0s ¢y = Vig €08 g

(A) Ywor fan A ¥ fod =i F 3af{ (Derivation)
f = ocp #—
(OCy* = (0D)? + (DCY
= (OE + ED)? + (DB + BC)?
Ve = (Vg cos gp + IR): + (Vg sin ¢y + IX)?

Vs = V{(Vrcos gg + IR). + (Vi sin ¢g + IX)°}
(B) Y fom wen Fw % o =i @ 3 (Derivation)
fy= ocp #—
DB + BC
OE + ED
Vgsin g + IX)
VR COSghp + IR
Visin gy + IX
Vicos g + IR

(C) Sror fen nferues % R o1% & 3 (Derivation)
s ocb #—

CcD
lan gig = O_D -

5= tay”!

CD _OE+ED
oc™  oc
COs ghy = Eﬁ’:&ﬂ—ﬂ

L3
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(D,) vz Fram # SR (Derivation)
sfrgr dreeal FAFA (percentage voltage regulation)

Vs -V,
%R=ST£><IDO T @ T

R
Ty ARRTITE (iagging p.£) W SRR dreear Fa
_ [{(Vreosgr + IR)* + (2 -flin ér + LX)} — V] < 100

syt AR (leading p.f) TC A9 dtezar s

oop o L{(Vrcos ¢r + IRY” + (52 singg— XM Vgl o

(D) dafem fafa zm A fam 3 agaasahagﬂﬁv

fem—3.1 (c) wfEyr 3 (vector diagram)
o9 9Rvy o3 3.1 (a) @ gafg qfew am@ 69 3.0 (o) % 3En,
TR (quantities)
it coG #
OC = 0G (mvm)
=04 + AF + FG (A @ W0
Vs = Vg + IR cos ¢ + IX sin ¢p
HET WA & e Ao @ (p.v. regulation)

%=1
R
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_ [t Reosga + Hsings = Vn] X 100
R

_ (IR cos ¢p + IX sin by % 100
- 7
Tl i v sfee dreed B (p. regulation)
oo < [RS0s n —le:n¢R] < o
Vg
§3.9 dre fram & v W ARAT (Dependency)

feaft 1—s#d vl wo s Areean fr (povr.)

IR
%R = Ve x 100

Feaft 11— e w s deed G (p-v.r.)
%R = % x 100

§3.10 msana’:mﬁamﬁﬁﬁmvﬂ‘aaymm
S P (voltage regulation) = Y[ (zero)
IR cvs gp + IX sin ¢

i Ty | x100=0 ()

FHfe (IRCOS¢R+1Xsin¢R) =0

Hgar IXsingg=— IR €0s ¢y (3)

o Sings _ (_L@]m{H_R_J
cos ¢p Ix X

2Agq4T lan ¢p = (_ ‘{—X@) 7 (_%)

X
§3.11 =R deea fram & fod fafa o v
ezl A & Wﬁ(‘ﬂ}=¥ﬂ(mru)
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P [M]zu

der Vr
agar _IR’;L:¢R+1'X‘;‘::¢'R=”
- g
_—

feaqolt (Note)—Tel T YT g 39 & & aias & fF g= angd
o Fo9aN Sieeal [4ARA Auq NI Aeed Faw T ahETE
W& W A | I=van Ao FEE T afmE fau ahEE
-1 (X
‘&
fomuht (Note)—(i) SRT o § R 991 X 1 919 2H1 Io1 347
oo e ¥ ford foran T @ | ARG R A9 X e e S qa staar
FAR=2R T X =2X' ATI
(if) I s F 907 FAw dreEdr Yy, #1 A6 S-faf (J-method) B7
i 59 ¥ I PR 1 W1 —
(2) TETR TR O, ST Ry A vy B PEW AR (ref-
erence vector) HIAHT
Ve=Vy+1Z
= Vi (1 + JO) + I(cos ¢pg — J sin ¢p)(R + JX)
= Vg + (I cos ¢g — JI sin ¢r)(R + JX)
(b) #TrTet Wi 9T At faa S Vg B Frew SR (ref-
erence vector) HHET
V= VR+IZ
= V(1 + JO) + I{cos ¢g + J sin ¢g)(R +JX)
= Vi + (I cos gg + JT sin ¢R)(R + JX)

§3.12 @ &t de wiiew derwor gl (RLL)

8: Fewy T7ed el fadt wosre e v aav dwor g § e
¢ A wfe, TET AT A A | §EE G F, S A A
Wt i (2 losses) ¥ | gaferd o fdl } gafta F md dqa vl
F o Sifvl et wr s de it W & AN & 1 T ST S
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i

7 wfF 7 AU Pl W E 3e v 5 ;
?%W%gwmélﬁm:_mmﬁama@wmgﬁ;
Aty e # w7 oA I 8, A IO T R A 2w g
(amra;c;mmmamfmarm;mm —

¥fqerd 257 = 719 (hundred) — 998 a1

-
i

Lk < 100

Gin=|1-3 e x 100

§3.13 HTO1 2T 1 FJAE (Derivation of LE.)
wA % guo faf ur Aqa 7 (clectric power)

H X
Ty g ——TE— A Th,
wiumrn
ﬁ“;‘ Pg = Vg | cO8 @, fiet Py = Viy [ cos 9
fir
1&‘_" Ts,
fam—a.2

Ps = Vsl cos gs 2

e % e fdl we Aga Wi (electric power)
Pg = Vg lcosgg 2

e ¥ e dga vl wfE (otal power losscs)

P = PR AR
e € R W Sfqw, sy 2 e & e Aty 2
e Pjou = (Ps — Pg) A1
Fafed Ps = (Pp+ Floes) A2
arean PR = (PS — Pkm} ez
o5 1 Sfaea HE & (percentage transmission cfficicncy)
L= - &
o = e X 100 .l
P
ey = [Ps +P:.mJ x 100 o
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Vg1 cos ¢g
=N e
{VRICOS¢R+1RJ .
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§3.15 FEheT T TN AT WO (3.5, S.TL. System)

TR BT WO WA et o o wher wen s A
mﬂma‘iﬁww%m‘mmﬁmﬁma-fp unil)ﬁﬁrﬁ\?

N . N

fam—3.3 (b) Faen §&T§ W1 1/3 W Ui w@e e giwe

Y9975, Ghe Fell TFEAT (1 units) F TR WEAT 91 GFar 8, fa ¥
% 3 (unit) Fef G MR G Ferd (1/3) W, dea Wi saiE
w0 fe fr 33 (b) A EER

TE WV —dre A f AT F N wen o fw Ao

Ve —3arez uee o @ it 3 Fen v fen Qe

R —3rer wras o et 9fd Ao SR (resistance)

X —aieg wrrws ¥ sfa wenn wfr wrer wivem (reactance)
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fiyesen awor women @ uftwer fafa—Free S s 5
SO W Fraferad ST 1 EE T e — R

g ook e AT RGeS
wRafda #T I

(i) mﬁ?ﬁwmaﬁwm?@?ﬁqﬂaﬁamh
=i |

(i) e P ¥ T e A 3 F A H G FW e
e Wi 3 RERa & e ied | at;ah

P1_¢= 33 ¢.

(iv) e W WA gfE F A Aewd F VI H 9 AR
mnﬁzﬁmﬁqﬁaﬁawﬁmmm g 1, = V/V3 |

(v) Fren R GAad gfie WA U F A, T Fe g A
oW % I % SUEC o 2 | A Lp=1 |

(vi) T wAfE Gfed freen Jonel (FF7) & STEH 91 (neutral
conductor) ¥ BT SEIfed 7 Bt | Irfe feafy 7, A T arfed 2t
3, % 39 U & A afq B v 3, Rl Fog fear S wear @ | SRR
frretl e 1 R el Fel A2 # T HA T Ay (R), M
(0 T SFETT (Z) A SR S ST @ ol S § qatn e
a1 SO § SRR (R), SR (X) 79 sfair (Z) & A QA e &
foran W R | : _ :

(vii) FiraFen gfie & wga Ml S o Fae Fen qrEr (O, O,
Sreea, shrry, s sfaary onfe) & € wfew o @ien S # |

(viii) Taenfdat i fafea & e fF afgw IRG (veclor diagram)
T Fa UATET (phase values) ¥ @IET S # 1 Fifed 39 ¥ W
(phaser diagram) st F&d © | 2

T T W 0T 9€ € o e wed ufyed 8 et wen afwy
TR 1 3 G AT # IR BN A g oft & A e R

feuqolt—ae et Sell SO § 3907 Srezar, Mt aveean, o wifEd, T
R ST At A W F F ol fafee sy o, geifem, feen
sonelt & fordl AT R S T € |

Scanned with CamScanner



A 93 T F ARV (Summary)
qyaTHt RO T S R Sreear (sending and voltage)
V= V{(Vrcos ¢g + IR)? + (Vysin gy + 1X)%} dree
= (Vg + IR cos ¢ + IX sin gp) A2 (@)
gyt RO TN R S @ it e
Vpsingg + IX
Vrcos ¢g + IR
Sy} WRFOTR 9T 39 fR A1 (sending end voltage)
Vs = V{(Vgcos ¢g + IR)? + (Vg sin g — IX)’}. A
= (VR — IR cos ¢R — IX sin ¢R) ﬂ—QE ’ 'f'ﬁmm)
S Wi W S fa Seear # S feam
1 [Vrsingg — IX) _. i
Vgcos ¢r + IR
Toft W F VAT W AR & S e e
g = L5~ VR 100
Vr
Ty wiferToreh W AT dreedr AR (p.v. regulation)
IR cos ¢g + IX sin ¢ %
VR
I o 9T Afererd deedt fEEA (p.v. regulation)
IR cos ¢ — IX sin ¢p s
T Vr
Wﬁ?ﬁ‘\‘ﬂﬁﬁ P5=V515C05¢_ga1?
et fow wfem Py = Vi Iz cos g 12

¢s =tan”" 3

¢s =tan_

100

%R =

00

%R
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